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TEXHOJIOI'TYHI OCOBJJIUBOCTI OBPOBITKY
I'PYHTY TA BHECEHHA 1ObPUB ITPU
BUPOLIYBAHHI HYKPOBUX BYPAKIB

Kopyak Mukoja MuxkoJanoBuy
K.T.H., JOIICHT
3aksaj BUIIOi OcBITH “TloAUIBChKUI Aep)KaBHUN YHIBEPCUTET

Llyxposuii 6ypax — HallBaxuBilIa B YKpaiHi TEXHIYHA KYJIbTypa, CHPOBUHHA 0a3a
yKpoBoi mpomucioBocti. Moro xopesemnin, skuit mocsrae 500 T i Giabire Baru
mictuTh 11-19 % mykpy. 3 1nykpoBux OypsikiB BUPOOJISIOTH TaKOXK MATOKY, 3 SKOi
OJIEPKYIOTh CIIUPTOBI JAPIKIKI, TIIIEPUH TOIIO. [ MUKy BUKOPUCTOBYIOTH SIK KOPMU
JUIsl CBIMCHKHX TBapuH [1, 2].

llonepeonuxu. Y 30HaX HENOCTATHHOTO Ta HECTIMKOTO 3BOJIOKCHHSI HaWBUIIIL
BpOXkai IYKPOBUX OYPSAKIB OTPUMYIOTH MICJIS 03UMOI MIIICHUIII 10 YOPHUX 1 3aHHITUX
napax, 0araTopiyHUX TpaB MEPLIOrO0 POKY BUKOPUCTAHHS HAa OJUH YKIC Ta ropoxy. Y
cxigHii yactuHi JlicocTemy CHOCTEpIraeThCsi MO3UTUBHA POJb YOPHOTO TMapy Y
(¢bopMyBaHHI BpOXKarw IYKpPOBUX OYpSKiB, a MPOJOBXKEHHS CTPOKY BHUKOPUCTaHHS
0aratopiuHUX TpaB 3HWXKYE iX MPOAYKTHBHICTh. 3HMXKEHHS YpOXKANHOCTI I[yKPOBHX
OypsIKiB IMOB'sI3aHE TAKOX 13 IMIJIBUILIEHHAM iX YaCTKH y CIBO3MiHI, TOMY TOBEpTaTU
HOro Ha MoNepeaHE MoJie J0MYCKAEThCs HE PaHIIIEe HIK Yepe3 TPU-YOTHPU POKH.

PexomeHi0BaHI BUKOPUCTOBYBATH TaKi COPTH 1 TIOPUAM I[YKPOBHUX OYypsIKiB, SIKI
BHeCeHI B [JlepkaBHHI pEECTp COPTIB POCIUH YKpaiHW, HANpUKIAL COPT
Becenononmonsucbkuit  ogHoHaciHami 29, Ta TiOpmam  IBaHiBchkmit  UC-33,
CnoB'IHCHKUH YC-94, binouepkiBchkuit qC-51, JIB-UC-31, IBaHo-
Becenonononsucekuit YC-84, Yipaincbkuit UC-70 ta iH. [3].

Obpobimox epynmy. LlykpoBi Oypsiki Tye BUMOIJIHBI O YMOB BHPOILyBaHHS,
TOMY CHCTeMi 06pOOITKY IPYHTY HiJl L0 KyJIbTYpY CJiJl IPUALIATH OCOOIHUBY yBary. Ii
CJIiJT OOMpPATH y 3aJIEKHOCTI BiJl XapakTepy Ta piBHs 3a0yp'SHEHOCTI MOTIEpeTHUKA.

Ha yuctux mossix Jo1iabHO 3aCTOCYBaTU 3BUYAWHUM 35071€BUi 0OpPOOITOK, SIKUIA
BKJIIOYAE MICTSHKHUBHE JTYIICHHS CTEPHI JUCKOBUMH JTYIIMJIBHUKAMH 200 TUCKYBaHHS
BAKKMMU JUCKOBUMH OOpOHAMU Ha rUOuHYy Bij 6—8 10 10 cM, a micist mosiBM MacOBUX
CXOMiB Oyp’siHIB Ta BHECEHHS OPraHIYHUX 1 MIHEPAIbHUX JOOPUB MPOBOJISATH
OCHOBHUI 00pOOITOK IPYHTY Ha MUOUHY BiJ 25 10 32 cMm.

KpiMm Toro, Ha mossx 3 BEJIMKOIO KUIBKICTIO Oyp'siHIB 3aCTOCOBYIOTH MOJIMIIEHUIA
3510J1eBHT 0OPOOITOK, SIKUM MOYMHAETHCS 3 MicIsa30upansHoro JymieHHs. Yepes 1,5—
2,0 TWKHS TICNsA TOSIBU TPOPOCTKIB Oyp'sHIB MPOBOJATH Mimkuii Ha 12—-14 cm
Oe3moymmiieBuil 00pOOITOK TIIOCKOpI3aMu a00 TPOTHUEPO3IWHUMHU KYyJIHTHBATOPAMU
(KTID-3,8), a moTiM, micisi BHECEHHS JOOPHUB, 31HCHIOIOTH OCHOBHHI OOPOOITOK.
Takuii cmoci0 BHCHAKEHHSI KOPEHEMapOCTKOBUX OYp'sHIB J03BOJIAE€ 3HU3UTU iX
KiapKicTh Ha 70 % 1 O1mbmre [3].

[Ipu 3a710BUIBHOMY 3BOJIOKEHHI B JIITHBO-OCIHHIN MEpioa Ta B yMOBaX BHCOKOI
3a0yp'sTHEHOCT] MOJIB MaJIOPIYHUMH Oyp'sHaAMH Kpalluid pe3ysbTaT Mij] IYKpOBI
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OypsKku 3a0e3meuye HaImiBIapoOBUM 00POOITOK, SKUH CKIIAIA€ThCS 3 MICIA30MPAIBHOTO
JYIIEHHS Ta OCHOBHOTO OOpOOITKY Ha rIMOWHY Bif 25 10 32 ¢cM He Mi3HiIIe nepoi
JeKaJu CepIiHs. 3a JITHbO-OCIHHIN MepioJ y Mipy MpOpOCTaHHA Oyp’sHIB IBa-TPH pPa3H
npoBoATh KyhbTuBamito KIIC-4 Ha rmubuny Big 8 m0 12 cMm. VY KiHIII )KOBTHS CHif
MPOBECTU OE3MOIUIEBE PO3MyIIyBaHHs (10 16—18 cm) 1151 4OTO Kparie 3aCTOCOBYBaTH
MPOTUEPO3iiiHI KyJIbTUBATOPH.

J1711 0CHOBHOTO 00pOOITKY IPYHTY 3 IIEpEBEPTAHHAM CKUOU Kpallle 3aCTOCOBYBAaTH
IUTyTH 3arajibHOTO TIPU3HAYEHHS Ta HaBICHI OOOPOTHI, SKi arperaryrThCs 3
TpakTopamu. be3mosmieBuii oOpoOITOK IPYHTY 3a yMOB HamiBIapOBOr0 CIOCOOY
Kpalie 3acTOCOBYBaTH Ha J00pe OKYJIbTYpPeHHX IMOJsSIX. Y OUIBIIOCTI paioHIB
OYpSKOCISIHHS OCHOBHUM OOpPOOITOK TIPYHTY CIIiJI MPOBOJIUTH IUISXOM TJIMOOKOT
opaHku Ha 30-32 cM, a Ha IPYHTax 13 MEHIIUM T'YMYCOBHM IlIapOM — Ha TIOBHY HOT0
TOBIIMHY, ajle He MeHIIe K Ha 25 cM. Ha ¢oHi rmubokoi opaHKU pOCIMHU MEHIIE
BPaXalOThCSI XBOPOOAMH.

HagecHi npu (pi3uuHIi CTUTIIOCTI IPYHTY HPOBOJATH 3aKpUTTSA Bosiord. Pobotu
JOLIJIBHO MTPOBOJIUTH IIMPOKOPSATHUMH arperaraMy Ha Ts131 TYCEHUYHUX TPAKTOPIB Mij
KyToM 20-30° 10 HanpsIMKy OpaHKH.

VY 3aJIe’KHOCTI BiJl THUILY IPYHTY 1 IIUIBHOCTI BEPXHBOTO IIApy y NEPIIOMY DAy
34INKU PO3MILIYIOTh BaXKKl a00 cepeaHi 6oponu; y apyromy — nocisHi (3bI1-0,6) abo
palibopoHku. Jlns  OIbII  PETENbHOTO  BUPIBHIOBAHHSA  MOBEPXHI  IPYHTY
BUKOPUCTOBYIOTh arperaru i3 nuied-060opiH y nmepumomy psijii 1 TOCiBHUX OOpiH — y
Apyromy.

[TepenmociBauii 00pOOITOK IPYHTY HEOOXIAHO 3IMCHIOBATH 0€3 OyIb-SKOTro
PO3pUBY B Yaci, BAKOPUCTOBYIOUH arperar, 10 CKJIa1y sIKOTO BXOSATh muieih-00poHH,
ParOOPOHKH 1 KITBYATO-IIIIIOPOB1 KOTKH.

J11st mepennociBHOro oOpoOITKY IPYHTY 13 CEPEIHBOO IIUIBHICTIO 1 HEJIOCTATHHOIO
BOJIOTICTIO MOKHAa BHKOPHCTOBYBaTH KyJbTUBATOP, OCHAIIEHWH CTPLTYACTUMHU
JaMIiaMu, POTOPAMH 1 MTACUBHUMHU ILIeH(aMH.

Bucoka mNpOAYyKTHBHICTh Ta SKICTh MEPEANOCIBHOTO OOpOOITKY TIPYHTY
JOCSITaeTbCcsl TPU  BHUKOPUCTAHHI —arperaty, SKUi 3a0e3nedye BUCOKOSIKICHE
pO3MYyIIyBaHHsS TPYHTY Ha 3aJlaHy IJIMOMHY 1 3aropTaHHsl HaciHHS Ha 3—4 cMm 0e3
nepeMillyBaHHs IIapiB.

VY cuctemi TEXHOJOTIYHUX OMepaliil 1HTEHCUBHOI TEXHOJIOTII PaHHbOBECHSHE
PO3MyLIyBaHHS Ta BUPIBHIOBAHHS IPYHTY JOLLUIBHO MOEJHATH B OJIHY KOMIUIEKCHY
orepailito, 3aCTOCOBYIOUM arperatv TUIY, A0 CKJIaay SKUX BXOAMTH MPHUCTPIN AJs
OJIHOYACHOTO BHECEHHS TepOIIU/IiB.

OpnHouacHe BUKOHAHHS OTEpaIliil paHHHOBECHSIHOTO 1 IEPEANOCIBHOTO 00pPOOITKY
IPYHTY SIK €IUHUI TEXHOJIOTIYHUHM MpOLEC MOXHA MPOBOJUTH MPH BUKOPUCTAHHI
koMmbOiHoBanux arperatiB AKIII'-3,6, “€Bpomak”, AK-6 “Ykpaina”, ski 3a oauH
Mpoxij 3a0e3neuy0Th PO3MYITyBaHHS 1 BUPIBHIOBAHHS MOBEPXHI MOJISI, TOAPIOHIOIOTH,
VIIUTBHIOIOTH IPYHT 1 PO3MYIIYIOTh CJI1J TPAKTOPHUX KOJIM.

[Ipu BupouryBaHHI IYKpOBHX OypsKIB 3a YKpaiHCbKOIO 1HTEHCHUBHOIO
TEXHOJIOT1€10, 3rIAHO 3 peKoMeHAalissMu I[HCTUTYTY LykpoBux OypsikiB YAAH,
CUCTEMa JIOTJIALY BKIIOYA€E: CYIUIBHUI OOpOOITOK TIPYHTY 10 TMOSIBHU CXO/IIB,

10
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pPO3IYIITyBaHHS TPYHTY B MDKPSAIIAX 1 B 30HI psAjaKiB (IIapyBaHHS), CYIUIbHE
PO3MYLIYBaHHS IPYHTY MICJIS TOSBH CXOJiB, (OPMYBaHHA TYCTOTH POCIHH Ta
PO3MYILIYBaHHS IPYHTY B MUKPSIAIAX [3].

Jl7is 10CXO0BOTO PO3MYLIYBaHHS 3aCTOCOBYIOTH IMEPEBAXKHO IIHPOKO3aXBaTHI
arperarty, 3 YKOMIUIEKTYBaHHSAM 3yOOBUMHU OOpOHAMH, a TaKOX KYyJbTUBATOPH, SIKi
oOyamHaH1 poTamiiHuMu pobounmu opranamu Pb-5,4 3 mpyTtkoBumu potopamu 6e3
uIeQiB.

[TicnsicxomoBUi JOTJIS 3a MOCIBAMHM CKJIAJIAE€ThCA 3 TEPIIOTO PO3MYIITyBaHHS
TPYHTY B MDKPSISX 1 B 30H1 PAAKIB (IIapyBaHHs ), CYILJIBHOTO PO3MYIITyBaHHS IPYHTY,
KOpPUTYBaHHS 4u ()OPMYBAHHS T'YCTOTU POCIIUH.

[Tepire po3nynryBaHHS IPYHTY B MDKPSIIISIX 1 B 30H1 PSJIKIB MMPOBOSATD, SIK TIIBKH
MO3HAYMIIUCS PSIKU CXO/I1B OypsiKiB. J{Jis1 IbOTO BUKOPUCTOBYIOTH KYJIBTUBATOPH TUITY
3 00JIaIHAHHAM iX OJHOOIYHMMHM JanamMu-OpUTBaMM 3 IIMPHUHOIO 3axBaTy 150 mm, a
TaKOX POTALITHUMU OaTapesiMu, 1110 PYyXalOThCs B MDKPAIIAX 1 30HaX PAAKiB. b
AKICHE PO3MMYIIyBAHHS IPYHTY 3 MIHIMaJbHUMHU 3aXHUCHUMU 30HaMHU PAJIKIB (10 8 cM)
JOCATAETHCSI IPU BUKOPUCTAHHI KYJITUBATOPIB JJISI MUIKOTO PO3MYIITYBaHHS IPYHTY B
MDKPSJIJIAX Ta 3aXUCHUX 30HAX PSJIKIB.

Ha ymineHeHux 1 3a0yp'sHEHUX MOJSIX 3aCTOCOBYIOTh KyJIBTUBATOP 3 AKTHBHUMHU
poOourMu opraHamMu (pe3epHOro THILY, B 30HI i AKUX 3HUILYIOThCA Oyp'aHu. s
CYLIUIBHOTO PO3MYIIYyBaHHS IPYHTY ONTHMAJIBHUM MEPIOAOM € NEPILA Tapa CIPABKHIX
JMCTOYKIB, KOJIM KOPEHEBA CUCTEMA POCIIHH JocArae 15 cM.

3aneKHO BIJ KUIBKOCTI CXOJIB Ha | M psiiKa, CTYNEHs WIUIBHOCTI TIPYHTY
3aCTOCOBYIOTh OOpOHYBaJIbHI arperary, siki KOMIUIEKTYIOTb OJIHUM PsJIOM 3yOOBHX
OOpiH: y OUTBIIOCT] BUMA/IKIB — JIETKUMHU TTOCIBHUMU OOpOHAMHU.

Craig BIAMITHTH, IO AOTJIAJ] 3a MOCIBaMH Micisi GOpMyBaHHsS T'yCTOTHU BKJIHOYA€E
pO3MyUIyBaHHS IPYHTY B MUKPSAAAX 1 MO€AHAHHA HOTO 3 MUKUBICHHIM Ta
OpUCUIIAaHHSAM Oyp'sHIB TPYHTOM Y 3aXMCHUX 30Hax 1 B psAgkax. [mas mporo
KyJbTUBATOPH KOMIUIEKTYIOTh BIAMOBIIHUMH poOouuMH opraHamu. Kparii
pe3yJbTat 'y 00poThO1 3 Oyp'ssHaMu 3a0e3neuye BUKOPUCTAHHS IPYHTOOOPOOHUX
MamuH. [lepmni 3 HUX oOnazHaHI POTALIMHUMHU POOOYMMH OpraHamH 1 JT03BOJISIOThH
3MEHIINUTH 3aXUCHY 30HY PSIIKIB A0 6—8 CM 1 pO3MYIIUTH B Hill IPYHT Ha rMUOUHY 2,0—
2,5 cm. Tloganbmmii 0OpoOITOK TPYHTY B MUIKPSAIASAX 3 IPUCUTNIAHHSAM Oyp'siHIB Y 30H1
pAAKIB a00 BHECEHHSIM J10OpUB 1 TepOIuuIiB 3A1MCHIOEThCS KyJbTUBaTOpamMu. Take
MOCJIIIOBHE 3aCTOCYBaHHSI ITUX arperartiB jae 3Mory 3HumuTu 10 70-80 % Oyp'sHiB 1
CYTTEBO 3MEHIIIUTH KUTbKICTh MECTUIIUIIB 1 BAKOPUCTAHHS PyYHOI TTparti.

[Teprri MKpsAIHI PO3MYITyBaHHS MPOBOATH HA TIUONHY 8—10 cm. Akio x npu
MIBUIICHIM MIIJIBHOCTI TIPYHTY YTBOPIOIOTHCS BEJIHMKI TPYAOYKH, TO CIIOYATKY
pO3MyIIyIOTh TPYHT Ha TIMOMHY 5-6 CM OJHOOIYHUMH JanaMU-OpHUTBaMH,
BCTAHOBIIIOIOYH iX TO JIBI HA KOXKHE MUKPAIISA, a MOTIM POTAIMHUMH POOOYUMH
OpTraHaMH.

B nopanpmomMy 1pyHT po3nyinyioTh Ha 10—12 ¢M 1 0gHOYACHO MiIKHUBIIOIOTH
pOCIMHU  MiHEpaTbHUMU JoOpuBamMu. st  0OpOOITKY KOXKHOTO — MIKPSIAS
BCTAHOBITIOIOTH J10J10Ta, MKUBIIOBAIbHUNA HIXK 1 pOTaLiiiHi poO0Yl OpraHu.
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3a BIJICYTHOCTI a00 HU3BKOI J1i BHECEHHS TepOilU/IIB XOPOIl pe3yIbTaTH MI0A0
3HUIIEHHS Oyp'siHIB 3a0e3neuye MPUCUTIAHHS X TPYHTOM y 3aXUCHHUX 30HAX Ta PAJIKAX.
[lepure mpucunanHs NPoBOJATH ¥ (a3l IBOX-TPHOX 1 APYyre — YOTUPHOX-M'SATHOX Map
CIPaBKHIX JIUCTOUKIB y OypsikiB. [Ipu boMy MiArOpTaHHS BUKOHYETHCS] OJJHOYACHO 3
PO3MYLIYBaHHSM IPYHTY KYJbTHBATOPaMHU.

[ToTpeby B po3mylIyBaHHSX, IX YacCTOTy 1 MMOWHY BHU3HAYAIOTh 3 ypaxyBaHHAM
Takux (paKTopiB: cTyneHs 3a0yp'sHEHOCTI, KUTBKOCTI OMa/liB, MUILHOCTI IPYHTY, CTaHy
PO3BUTKY POCIMH Ta MOKJIMBOIO TMOIIKOJKEHHS JIMCTKOBOI MOBEPXHI IYKPOBHUX
OypsIKiB IIKITHUKAMHU, XBOPOOaMHU Ta 1H. 3HUIIEHHS POCIMH OYp'sHIB y 30HI1 psaKa
NoBUHHO OyTH He MeHIe 60%, npucunanHs pociuH OypsikiB — He Outbiie 5%. He
JIOTTYCKA€EThCSI YTBOPEHHS O1J1s psAJika 00po3eH INIMOMHOI0 OUIbIe 3 ¢M 1 IPUCUITAHHS
TOYKHU POCTY POCIIMH IIYKPOBUX OYPSIKIB.

HaiiBuma BpoxailHICTh LYKpOBUX OYypsKIB JOCATA€ThCS JIMIIE 3a YMOBHU
(dbopMyBaHHS I'yCTOTH HACaXKEHb HE Mi3HiIIe (a3 BUJIOYKa — MEpIlia mapa CrpaBxKHIX
muctkiB. Llei nmepion ayke KOPOTKHUH 1 BIANOBIIAIbHUMN. SKILO K pOpMyBaTH IyCTOTY
Haca/JykeHb y (a3zy [BOX-TPbOX Map CHPAaBXKHIX JIUCTKIB, TO YPOKaWHICTb
KOPEHEIUIOAIB MoXke 3HWwxkyBaTucs a0 60-70 w/ra. HeszanexxHo Bix crocoOy
(opMyBaHHS TYCTOTH HAca/P)KeHb Ha KOXXHOMY METpI MOBHHHO OyTH 6-7 pOCIHH, a
MICIsl NEPEBIPKU HE MEHIIE I'SITH PIBHOMIPHO PO3MIILIEHUX POCIUH [3].

I'ycroTa HacaIkeHHS POCIMH LYKPOBUX OYypsKIB Ha mepio 30MpaHHA y 30HI
HecTiKoro 3BosiokeHHsT Mae Oyt 95—-100, a y 30H1 HenocTaTHROTO — 90— 95 THCSIY
POCIIMH Ha reKTap.

[HTeHCHBHAa TEXHOJOTIS BHUpPOILIYyBaHHS I[YKpOBUX OypskiB mnependadae
MaKCUMaJbHE 30€PEeKEeHHsSI POCIMH MPOTATOM BEreTallii Ta 3MEHIIEHHS KUIBKOCTI
arpoTEXHIYHUX orepaiiid. B ocTaHHI pOKM B PErioHI 3aCTOCOBYIOTHCS 1HO3EMHI
TEXHOJIOT1i, SKI 3a HasBHOCTI BHUCOKOE(EKTHUBHUX 3acO0IB 3aXHCTy IOCIBIB Bij
IIKIJTHUKIB, XBOPOO Ta Oyp'sHIB BUKJIIOUAIOTh MEXaH130BaH1 oneparii 3 J0TJsy.

JlocikeHHs Ta BAPOOHUYA IPAKTUKA MMOKA3YIOTh, 1[0 TOBHICTIO BIIMOBUTHUCS BiJl
MEXaHIYHUX PO3MYIIyBaHb IPYHTY MIPH JIOTJISAI1 3a MOCIBAMU LIYKpOBUX Oyp'siHIB Oyze
nepeayacHo. 1'0J0BHUMHM MPUYMHAMHU LILOTO € HA/J3BUYAHHO BUCOKA 3a0yp'sHEHICTb
MOJIB, HEJOCTATHS HAsBHICTh HEOOXIJHUX BHUCOKOC(MEKTUBHUX TrepOIlUIIB Ta
PI3HOMAaHITHICTh HOTOJIHO-KJIIMAaTUYHUX YMOB.

Buecenns ooopus. J1o0pvBa € BU3HaYaIbHUM 1 HAWO1IbII €PEKTUBHUM (HaKTOPOM
iHTeHCH(DIKaIli TEXHOJIOT1i BUPOIIYBAaHHS IyKPOBUX OypsKiB. 3aCTOCyBaHHS JOOPHUB
Ma€e OyTH CUCTEMHUM, TOOTO 30aTaHCOBAHUMH 32 TIO)KUBHUMH PEYOBUHAMH, 103aMH,
CTpPOKaMH iX YHECEHHS 3 ypaxyBaHHSAM O10JIOTIYHOI MOTpeOW POCIUH 3aJeKHO Bij
KOHKPETHHUX IPYHTOBO-KJIIMAaTHYHUX 1 arPOEKOJOTIYHUX YMOB.

[Tpu BupoIITyBaHHI ITyKPOBUX OYPSKIB M1 OCHOBHUN 0OPOOITOK IPYHTY HEOOX1THO
BHOCHUTH OpraHiyHi Jo0OpuBa B MOBHIH 1031, @ MiHEpaJIbHI - 3 po3paxyHKy 80-90 % ix
3arajbHOI PIYHOI KUJIbKOCTI. [lepeHeceHHs OCHOBHOTO yAOOpPEHHS Ha 1HIII CTPOKH (Y
PAIKY i Yac ciBOM, MiJ] KYJbTHUBALIIIO, IPUKOPEHEBE YU MO3aKOPEHEBE IT1IKUBJICHHS)
HE MO’K€ TOBHOIO MIpOI0 KOMIIEHCYBATH BIJICYTHICTh OCHOBHOTO y/100peHHs. HaBiTh
3a yMOB Je(IUUTy MIHEpAJIbHUX TOOPUB iX KIIBKICTh, SIKY BHOCSTBH MijJ TJIHOOKY
OpaHKy, MTOBMHHA CTAaHOBUTHU HEe MeHIie 50% piuHoi 103Hu.
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Buecenmns opeaniunux 0oopue. 3a 10CTaTHBOI KIJIBKOCTI OpraHIYHUX JOOPHUB i
rIMOOKY OpaHKY CJIi1 BHOCUTH MiACTUIKOBUH THiH 3 po3paxyHKy 30—40 T/ra —y 30Hi
HecTiiikoro Ta 30 T/ra y 30HI HEIOCTATHHOTO 3BOJOXKEHHSI. ONTUMAaIbHOIO J03010
BHECEHHS HaIlIBPIJKOTO Ta PIAKOTO THOIO MiJ IIYKPOBI OypsKH € Taka, sKa 32 a30TOM
He nepesurye 200 kr/ra.

3 1HIIMX MICIIEBUX OpPraHIYHUX JOOPUB BHCOKOC(EKTUBHUM € 3aCTOCYBaHHS
Kypsidoro mociiay B Hopmi 4—6 T/ra. Jlns 3abe3medeHHst OUTBINOI TIIOMNII TOCIBIB
IyKPOBUX OYpSKIB OpraHiuyHUMH J0OpHMBaMHU IIJCTUIKOBUH THIA TMpuU HOTO
HEJIOCTaTHINA KIJILKOCT1 JOIIBHO BHOCUTHU B 71031 He OubIe 30 T/ra, Kypsiauil oCiia
—y 1031 4 1/ra. Yci popMu THOIO Ta KypsSYMi MOCIIT TOTPIOHO BHOCUTU BOCEHH ITiJT
3510JIEBY OpaHKy 0€3 pO3pHBY Mk PO3KHUJIAHHSIM 1 3a0pIOBaHHM [3].

VY OypsKIBHUITBI HEOOXITHO BUKOPHCTOBYBATH K OpPraHiuHE JOOPUBO COJIOMY
o3uMoi meHuni. [Ipu cepenHix ypoxasx o3uMmoi mnieHuil (3—4 1/ra) B IpyHT 13
cosiomoro Oyne nmoBepHyto 14-18 xr azoty, 2-3 kr docdopy, 19-26 kr kamito Ta
BIJINOBIJIHY KUIBKICTHh MiKpoeneMeHTiB. [Ipu 3aoproBaHHI Iij] LyKpOB1 OypsIKA OJIHI€T
COJIOMHU CJIiJI TOJAATKOBO BHOCHTH a30THI 100puBa 3 po3paxyHKy 8—10 kr azoty Ha 1 r
cosiomu. Ha nmosisix, ski po3TaioBaHi HEIaJeKo BiJ] TBAPUHHULIBKUX (hepM, MiHEpaJIbHI
noOpuBa MOXXHA 3aMIHUTH  €KBIBAJEHTHOIO 3a a30TOM 0300  PIIKOTO
0e3MiICTIIIKOBOTO THOWO abo rHoiBkU. [loenHanHs BHeceHHs 3 T cojomu 1 27 T/ra
PIIKOTO THOO pIBHOLIIHHE BHECEHHIO 30 T MIJCTUIKOBOTO THOIKO.

BaxxauBuMm pe3epBOM IMONOBHEHHSI OPraHIYHOI PEYOBHMHM B IPYHTI € 3€JIEHI
noOpwusa. I1ia 1mykpoBi OypsKu HEOOX1THO BUKOPUCTOBYBATH MICIISHKHUBHI MTPOMIXKHI
MOCIBU CUJEPATIB, SIKI BUCIBAIOTh MICIS 30MpaHHS O3UMOI MIIEHMIN 1 3a0pPIOIOTh
BOCEHU TPU TPOBEJICHHI 3510J1eBOro OoOpoOITKY IPYyHTYy. 3a el mepioji JTOCTaTHIO
KUIBKICT 3€JICHOI Macu BCTHUTAIOTh HAPOMAIUTH TaKi POCIHMHHU, SK TIpUYUIld, pilak,
(anenis, ynHa, BUKA, peabka oniitHa. [Ipu 3aoproBanHi cujeparis 3 macoro 20-25 1/ra
y IpyHT BHOCUThCS 100—125 kr a3oty, mo piBHOWIHHO 20— 30 T/ra rHoro.

Buecenns minepanvnux o0obpus. Jlnsi BU3HAUEHHA 103 MIHEpAJbHUX J10OpUB
MOKJIUBE BHKOPUCTaHHS 0alaHCOBO-PO3PaXyHKOBOTO METOMY, IO Ja€ 3MOTY
KOHKPETU3YBaTH 103U JOOPHUB 3aJICKHO B1J] yMOB KMBJIEHHS pociivH. Ha 0cCHOBI JaHux
MOJIbOBHUX JOCHIAIB, IpOBeIeHUX [HCTUTYTOM 1yKpoBux OypsikiB YAAH Tta iHImmMu
YCTaHOBaMH, PEKOMEHAYIOThCSI OPIEHTOBHI J03M BHECEHHS AOOPUB i IyKPOBI
OypsKH.

PexomenmoBaHi piuHi 1031 MiHEpAJIBHHUX IOOPUB CJI1JT YHOCUTH B MO€qHAHHI 13 30—
40 1/ra THOWO (200 €KBIBaJEHTHOI KIJTLKOCTI 32 BMICTOM MOKMBHUX PEYOBUH IHIIUX
dhopM opraHiuHUX JTOOPUB) MPHU CEPETHLOMY PiBHI 3a0€3MEUYCHHS TPYHTY PYXOMUMH
dbopmamu eeMeHTIB KuBJIeHHA. [Ipu pi3HOMY piBHI 3a0€3ME€YEHOCTI IPYHTY Il 03U
HEOOXITHO KOPWUTYBATH JJISI KOXKHOTO OKPEMOTO TOJIsi Ha OCHOBI TOMPAaBOYHHUX
koegiuieHTiB. Ilig yac BUpolIyBaHHS IyKpOBUX OYpsIKiB y CiBO3MIHI 3 0000OBUMHU
KyJbTypaMy JOILIBHO 3MEHIIUTH 03y a30TY B JIAHIl 3 TOPOXOM, CO€I0 1 BUKOIO Ha
20-25 %, y naHii 3 6aratopiuanmu TpaBamu — Ha 30—40 % 1 ofHOYACHO 301IBIINTH
no3y BHeceHHs kamito Ha 10—15 %. Kpim Toro, Ha yopHO3eMax BUIYroBaHUX (3
HU3BKUM BMICTOM (ocdopy) B JIaHLI CIBO3MIHM 3 OaraTOpiYHUMHU TpaBaMu CIij
30uTbIIMTH 103y pocdopy Ha 10—15 %.
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ITin ocHOBHMIT O0OpOOITOK HEOOXIMHO BHOCUTH TpaaMIliiHI a30THI, docdopHi,
KaJlifiHI Ta KOMIUIEKCHI A00puBa 1 HOBI ¢opmu TykiB (“Kamimar 30” — xamiifHo-
MarHi€BUW KOHIIGHTpaT Ta iH.) [3] .

B ymoBax HeCTIIKOrO Ta HEIOCTaTHHOTO 3BOJIOXKEHHS YACTHHY PIYHOI 103U
MiHEpaJIbHUX TOOPHUB CJIiJ] BHOCUTH B PSAJIKH ITiJT 9ac CiBOM 3 po3paxyHky N10-15P15-
20K10-15. PaaxoBe moOpuBo 3a0e3mneuye moTpeOr POCIUH B €JIEMEHTAX KUBJICHHS Ha
paHHIX eTamax BereTallii, o 3yMOBITIO€ IHTeHCU(]IKaIIiF0 TPOIIECIB POCTY POCIIHH.

VY psiaKu BHOCATH BOJIOPO3UYMHHI (POpMU MiHEpaIbHUX A0OpUB. Kpammmu 3 HuX €
aMiadHa cenitpa, cynepdocdar, kamiid XJIOPUCTUH, KajiMarHesis, HiTpoaModocka.
Bucoky edekTuBHICTh OJEPKYIOTh BiJ 3acTOCyBaHHs cyMimni amodocy (50 kr/ra) i
KaJlifo XJopucrtoro (25 kr/ra), a Takox cywmimn HiTpoamodocku (50 xr/ra) i
cynepdocdary (50 kr/ra).

[Ipu HegoCcTaTHHOMY BHECEHHI MiHEpalbHUX JOOPHUB TiJ] OCHOBHHM OOPOOITOK
e(eKTUBHUM 3acCO00M TIJBUILNEHHS MPOAYKTHUBHOCTI I[yKpOBHX OYypsKiB €
MIPUKOPEHEBE MMIJKUBIICHHS 332 HASIBHOCTI BOJOTW B IPYHTI. B mepiue miKuBIeHHS
ciig BHocuTu N30-40, B npyre — NK40-50, P30-40. Ilepuie nmiakuBieHHs JOLIBHO
MIPOBOJUTH y (Pa3y ABOX-TPbOX Map JUCTKIB, IPYre — HE MI3HIIIE YOTUPbOX-I'ATH [3].

[Ipu BupoOLIyBaHHI IyKPOBHX OYpSIKIB JOULJIBHUM € IMO3aKOPEHEBE M1IKUBIICHHS
nepe 3SMUKaHHSM JIMCTKIB Y MUKPSIAAAX. [[7s Iboro pekoMeH1yeThesi BHOCUTH 25-30
Kr/ra kapOamigy (C€4OBHHA) OKPEMO YU 3 KallleM XJOpUcTUM — 20-25 kr/ra. Takox
BUCOKOC(DEKTUBHUM € 3aCTOCYBAaHHS PIAKUX KOMIUIEKCHUX n00puB mapku 10-34-0
(50 n/ra) okpeMo 4M B OE€HAHHI 3 KaieM Xjaopuctum — 8—10 kr/ra.

[TipKMBIIEHHS. TIPOBOJATH HAJA3€MHHUM CIIOCOOOM 3 HOPMOKO poO0OYOro po34HHY
250-300 n/ra, a npu amiamiinomy — 100 n/ra. Ilo3akopeHeBe MiIKUBICHHS
MakpoeJIeMEHTaMU MOKHA TO€AHYBAaTH 13 3aCTOCYBaHHSM MIKPOEJIEMEHTIB Ta
PEryJIATOPIB POCTY POCJIHMH, a 3 MOSBOIO XBOPOO — y 0akoBii CyMmimIll i3 3acobamu
3aXUCTY POCIIHH.

BucnoBku. OTxe, 1715 MPAaBUIILHOTO BUPOUTYBaHHS LIYKPOBUX OYpsAKIB MOTPIOHO
JTOTPUMYBATHUCS arpOTEXHIYHUX BUMOT Ta BPaXOBYBAaTH TEXHOJIOT1YHI OCOOJIMBOCTI iX
BUPOIIyBaHHS.
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ICTOPUKO-KYJbTYPHI HEPEAYMOBHU PEHECAHCY

Hirrsap Harauais MukoJsiaiBHa,

K.ITE1.H., TOLEHT, JOIEeHT Kadeapu 00pa3oTBOPUOro Ta IeKOPATUBHO-TTPUKIIATHOTO
muctenTsa, 13 ,,Jlyrancbkuil HalioHanbHUN yHIBepcuTeT iMeHi Tapaca llleBuenka”,
M. [TosnraBa

bosarox Mukosaa ®@exopoBuy,

CTapIuii BUKIaga4d Kadeapu o0pa3oTBOPUOTO Ta IEKOPATUBHO-ITPUKIIATHOTO
MucTenTBa, /13 ,,Jlyrancekuit HamioHanbHM yHIBepcuTeT iMeH1 Tapaca IlleBuenka”,
M. IlonraBa

Yexkanina Haragis IropiBHa,

MAaricTpaHT 2-To poky Kadeapu 00pa30TBOPUOro Ta AEKOPATUBHO-TPUKIATHOTO
mucrenrtsa, 13 ,,Jlyrancbkuii HarioHanbHUM yHIBepcUuTeT iMeHi Tapaca [lleBuenka”,
M. IlonraBa

Beryn. IlepexuBmm CKJIagHI 4Yacud 3aBOMOBHUIIBKUX BIMH Ta emijeMii,
3HAXOASYMCh MiJ TUCKOM BIUIMBY MPAaBIIAYMX BAapBAPCHKHUX TMHACTIA Ta pENITriHUX
JOTMATiB, BTPATUBILY aHTUYHI Ta €JUTIHICTUYHI TPpaJIuLii, Ha pyiHax PuMchpKoi iMmepii
B110yBanucs TpaHc(opMallli HE TUIBKUA CYyCHUIBHOTO JKUTTA, aje W KyJbTypHHUX Ta
MHUCTEILKUX HAPSIMKIB [1].

HampukiHiii nepiogy «TeMHOTO CEPEIHbOBIUYSY, Y TOM Yac sk Ha OLIBIIIN YaCcTHUHI
TepuTOopli €BPOINEHCHKOr0 KOHTHHEHTY MOIIMPHUBCS 1 TOMIHYBaB TOTUYHUHN CTHIIb, B
ITami BimOynocs 3apoKEHHsS HOBOI €MOXH, sIKa OXOMWIA HE TUIBKK XYHOXKHIN
MUCTEUBKUH MPOCTIp, ajle i HayKy, JITepaTypy 1 BCl HAMPSMU KYJIbTYPH i CyCIIBHOTO
KUTTS AJle CIIepIny JJIsS TOrO CKJIAJKCS MEeBHI COIliadbHI, EKOHOMIYHI Ta MOJITHYHI
YMOBH.

Mera gocaigkeHHsl: [pPOAHAII3YyBaTH  ICTOPUYHI,  COIIIOKYJBTYpHI  Ta
nemorpadiuyHl YMHHHUKH, 110 3yMOBWIM (hopmyBaHHS Penecancy B Itamii, a Takox,
BUBYMTH O0COOJMBOCTI Horo B3aeMo3B’ 3Ky 3 [liBHIYHUM PeHnecancom.

OcHoBHuii 3mict. Ha Toit vac Itamisi Oyna po3npo0JieHO0 HAa YUCJIEHHI MicTa-
KOMYHH, ii I0C1 HA3UBAIOTh «KpaiHOO cTa MicT». LlenTpanbHa Itanis nepedyBaia mij
KoHTpoJieM llancekoi aepxaBu, miBAeHHI perionn Ta Cunuiis Oynd y BOJIOJIHHI
HopmaniB. Ha miBHOui Itamii Bxke 3 XI CTOMTTS akTHBHO PO3BUBAJIKCS TaK 3BaHi
«MOPCBbKI  pecryOJliku», SKI TOACKYIM BJIAIITOBYBAJIM MIXKYCOOHI BIHM 3a
nominyBaHHs y Cepemzemuomop’i. Ile 6ynu ['enys, Iliza, Benemiss, AmMans(di, a Ha
MIBHOY1 — 1HII yocoOJieH1 micTa-aepxaBu: bononbs, @eppapa, JIlykka ta Minas, a
takox, dmopentis [2].

Micra-koMyHU SBJISUTA COOO0I0 €MapXxii, /Ie MPOKUBAJIHU KYIIIIl, PEMICHUKU, FOPUCTH,
MEIUKH, a TaKoX, IMPEJCTaBHUKM 3HATI, SAKI BCE YaCTile 00’ €IHyBaJINCH,
nepedbuparoun coO1, 3a3BU4aid, mposnagHi QyHkuii. DopmManbHO BOHM 3HAXOAMIUCS
i BJIaJor0 iMreparopiB CesuieHHOI PUMCBKOT iMmepii, MpoTe YMHWIM oMYy OIip,
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BIJICTOIOIOUM caMOBpsityBaHHs. [1iBHIUHI MyHIIinadil HaBiTh CTBOpUIN JIoMOapachKy
niry (1167 pik) y 6opots0i 3a BmacHy aBTOHOMIIO [3].

Heonnopa3oBi cipoOu HHU3KK IMIEpaTOpiB BIAHOBUTU BIIAJHUN KOHTPOJIb Haj
MICTAaMU-KOMyHaMU He yBIHUanmucs ycmixoMm. HaBiTh cTpamHi BUIpoOyBaHHS
emigemiero yymu 1347 — 1351 pokiB, sika HalicWibHINIE JIOTyBajda B Itamii, micta
BUTPHUMAJIM ¥ BITHOBHJIU CBiHl yKiaa 1 mopsaaok [4]. Tum gacom 3pocTaB KOH(IIKT MiX
IMIIEPaTOPCHKOIO Ta MarnchKoro Biaaor. [lompu HeBaani MaHeBpu ABIHBHOHCHKOTO
nanctBa (1309 — 1377 pp.) ta 3axigHoi cxuzmu (1378 — 1471 pp.), imneparopu He
3MOIJIM BUKOPUCTAaTH Ha CBOIO KOPUCTh MAaNChKy KpPU3y 1 Bce OuUIbIlE BTpayaiu
aBTOpUTET. 30510Ta OyIa — yka3 imneparopa Kapmna IV (1356 pik), 1110 3aKpinuB IpaBo
CeMH KHs31B-BUOOPIIB (KypdropcTiB) odupaTu immnepaTtopa — (PaKTUYHO y3aKOHUB
¢dparmenramito immepii. Kypdropctn ©HaOynu npuBuieiB kapOyBaTH MOHETH,
3MIACHIOBATH BJIACHY 30BHIIIHIO TOJITUKY Ta CyJOYMHCTBO. ImmepaTop MaB
HOMIHAJIBHI (YHKIII, 3aJMIIABCS SK YOCOOIIOBAB 1€l XPUCTUSHCHKOI 1MMepii,
cnaakoemenps Kapia Benukoro, 3a1iicHIOBaB apOiTpak MK KHS3SIMU Ta MPEICTABIISAB
iMIIepiro 3a ii mexamu [3].

Biaroxi, Ha T 3aHenany (eoJanbHOI MOJENl Ta 3POCTAHHS MICBKOIO
CaMOBPSIyBaHHs yTBOPUJIACS HOBA CycmiibHA (opmarlisi — Oypikyasis, sKa Biairpana
3HAYHY POJIb y CTAHOBJIEHHI KYJIbTYPHUX IIPOLIECIB Mi3HBOTO cepeiHboBIuYs [S]. Xoua
Ha Teputopli CBsueHHOI PUMCBKOI 1Mmepii JIOKajdbHI MICBKI CTaTyTH, MEPEBAaXKHO,
BU3Havaucsa Marnebyp3bpkuM mpaBoM (3 1188 poky), iTamiiicbki MicTa-KOMYHHU MaJjIu
BJIACHI CHCTEMH CaMOBpsIyBaHHs, K1 Oynu 3amoyaTkoBaHi 1mie paxime, y XI-XII
CTOJITTSX, HAOYBIITU (POPM KOHCYJICHKOTO MPABIIIHHS, 3Tr0J0M — MOJIECTIi, 1 BPEIIITI, Y
XIII-XIV cromTtsix, IEpeTBOPUBIINCH HA pectyOiku [3, 4].

CycninpCTBO TOTO Yacy MOIISAIOCS Ha HOOUITET (MarHaTiB, OJIrapxiB), sKi
MIPEICTABIISUIA COIIAJIbHY BEPCTBY 3HATI, ApUCTOKPATIi, 1110 TOXOAWIU BiJ deomanis,
JUUAPIB, €ITH, U MOJEKYIU KOHTPOJIOBAIA KOHCYIbChKI pajid, MOAECTIi, IPYHTYIOUH
CBOIO BJIaJly Ha 3B’sI3Kax, POJOBIN MPUHAIEKHOCTI 1 6aratcTei, 1 MOMoJIO (MOIOoJIaH1),
CepeliHIi MICbKUI KJIac, 1110 MOILISBCS BCEPEIMHI HA CEPEIHIN CTaH, 110 NPEICTaBIIsAB
cobor0 Oypikyasito, Ta HWKYUN Mpomapok, popolo minuto, mo ckiagaBcs 3
PEMICHUKIB, HaUMUTIB, 0e3 MoMTHYHUX mOpaB. I came Oypikyasis cTajga OCHOBHOIO
MOJIITUYHOIO CUJIOD, sIKa OOpojacs 3a y4acTh y BJIaJHOMY IPaBIiHHI, MPOTHUCTOSIA
oJiirapxam i HOOUTITETY 1 CTasla PYIIIHHOO CUJIOK0 MICBKUX pecnyOdiK [5].

[Tomnosio 06’ eHyBaMuUCs y 11€XU — BUTHHI MpoeciiiHi Ta peMICHUIIbKI 00’ €THAHHS,
KOJXKHE 3 SIKHX MaJI0 CBOTO KariTaHa, abo rodaionbepa, rep0, CBITOTO MOKPOBUTEIS.
[lexu Oynv BaXKJIMBUMH OpraHAMHU CaMOBPSTyBaHHS, €KOHOMIYHUMU, TPOQECiHHUMU
koprnoparntisimu. [Ipiopu (mpencraBHuku Crapmmx Ie€XiB) Malld MPEICTABHUIITBA Y
Mmicbkomy ypsiai (Ciawpopii). lo omgHoro 31 Crapmmx 1exiB, pa3oM 3 MEIUKaMH Ta
anTeKapsMH, HaJeXalu XyAOXKHHUKU. Bypixyasis, 110 Ha3zuBajga cebe «HapoaoM»,
MpeTeHayBajla Ha Bce OuUlbluMid BiaMB y Biaai. [louanum dopmyBaTucs HapoaH1
THCTUTYIIT (KOMMaHii), Mmopsij 3 1HIIMM, HA 11 KOMMaHIi MOKIaaanucs 000’ BSI3KU
CTBOPIOBATH HAPOJHE OMOTYEHHS [3].

[Tomanpii CTOPIHKU 1ICTOPIT BKIIFOYAIOTH MPOTUCTOSHHS I'BENIb(iB (MPUXUIbHHUKIB
nanyd pUMCBKOTO — MEPEBAXKHO TOMOoJaHi, Oypkyasis) Ta ri0esniHiB (MPUXHIbHHUKIB
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imneparopa CpsiieHHOi PuMcbKOi iMmepii — apuCTOKpaT, 3HaTh), CIIPOBOKOBAHE
imneparopom Casoiicbkum, @enepiko Il na mouatky XIII cromiTrs. 3anekna 6oporrda
MDK UMM TapTiIMUA TPHUBAJA LiJ€ CTOMITTA, MPH [OMY Yy JESKUX MICTaX-KOMyHaX
Oynu mpeacTaBiieHl OoOHMIBI MapTii 1 MPOTHCTOSUIM OJHA ONHIN. Sk, Hampukiad, y
dopeHrtii, sika, 10 TOro X, KoHpaikTyBana 3 [1i30r0 Ta CieHOT0 11010 TEreMOHI{ y BCil
Tockani. 3 nepoi nmonoBuHu X1V cTomiTTs BiOyBanocs MpaBliHHS Npiopary, KUK
TPUBAIMN Yac MPOTHUJIISAB YOCOOJICHHIO BJIAU B pyKax ciHbiopa [5, 6]. Ane Tak 4u
1HaKIIe, JEMOKPATUYHI IHCTUTYI1T HEBIIMHHO PYHHYBAJIUCS, TPU3BIBIIN /10 TereMOHIi
onniei cim’i. Y XIV cromiTti B Minani Biany nepedpaiia poauHa BickoHTi, a 3rogoM
— Cdopua. Y Beponi me y XIII cromitti Biaga nepeimma g0 cim’i Ckanirepis, y
®eppapi — 10 Ecre. ¥V XIV cronitti Ciena notpanuna mia Biaaaxy dmopenmii. A y
Benertii ta ['eHyi Biaja CKOHIIEHTpYBajacs y OJIrapXiB MaTpUIiaTy 3 MPaBIIHHAM
noXkiB [3].

Bypkyasis, ska npocyBajia CyCIUJIbHI OCHOBU JIEMOKpATii, BiJirpaja KIIOYOBY
poJIb 1 y CTBOPEHHI IepelyMOB PeHecaHCy, OCKITILKY caMe 1l CollialbHUM MPOIIapoK
3a0e3neunB MaTepialibHy 0a3y, NOJITUYHY Bary Ta MATPUMKY KyJbTYPHHX 1HILIATHB,
[0 CTBOPWJIO HIAIPYHTS Uil OpMYBaHHS T'yMaHICTUYHHMX 1J€d Ta MHUCTEUBKOIO
po3kBiTY. bypiyasis, mnparHydyud JOMIHYBaHHSI y CYCIUIBCTBI, JAE€MOHCTPYIOUH
€KOHOMIYHY Millb, CTBEp/UKyBajla CBOI aMOilli y aKTUBHOMY MELEHATCTBI, IO
3a0€e3Me4yBaji0 HOBI MOJIMBOCTI JJI XYAOKHUKIB, YUYEHUX, MUCIHUTENIB. 30KpeMa,
apXxIiTEeKTypa cTajla CHMBOJIOM MPECTUXKY 1 BeJIWYl i ficTana OypXJIMBOro po3BUTKY |7,
8].

[Ipote, 3aHenan 1eMOKpATUYHUX IHCTUTYIIN y MiCTaX-KOMyHax [Tainii He mpu3BiB
70 pYWHYBaHHS MICbKO1 KyJnbTypu. KOHIIEHTpaIlis MONITUYHUX Ta EKOHOMIYHUX
pecypciB y pykKax OKpeMHUX POAMH, MATPUIIAHCBKUX TPyl N yTBEpIKEHHs BJaau
CIHBHOPI 3a0€3MeUnsTu BIIHOCHY CTaOUIBHICTB, SIKa CTana He0OX1JHOO MePEayMOBOIO
JUTSL PO3BUTKY MHUCTELITBA, HAYKH Ta T'yMaHICTUYHOI (pitocodii [1, 9].

Benuki polMHU-CIHBHOPH, 30CEPEAMBIIM Y CBOIX pyKaxX (pIHAaHCOBI i MOJITHYHI
Ba)keJli, BUCTYIUIN MeLleHaTaMK KyJIbTypu. IXHi iHBecTULii y XpaMu, yHiBepCcUTETH,
010J110TEKH Ta XYyJOXKHI MailCTepHI CHOPHUSUIM (POPMYBAHHIO HOBOTO KYJBTYPHOIO
cepenoBUIla. [Tamiicbki MICTa 3aJIMIIAIMCS TPOBIAHUMH IEHTPAMH TOPTIBIL Ta
OaHKIBCBKOI CIpaBH, IO 3a0e3leyyBajio0 €KOHOMIYHY OCHOBY JUIsl MIATPUMKH
IHTENEKTYaJIbHUX 1 MUCTEIbKUX 1HIiiaTuB [ 10].

dnopeHIis cTajma OCepeaKOM TEKCTHIBHOI TMPOMHCIIOBOCTI Ta OaHKIBCHKOT
TISTBHOCTI, J1e poaruHa Memidi Bifirpaina KIouoBy poiib Y (DiHAHCYBaHHI KyJIbTYPHUX
npoekTiB. ['eHys Ta BeHelis, cTBOpUIM YMOBHU Ui PO3BUTKY MHUCTELTBA 1 HAYKU
3aBISAKM MOPCBHKIM TOpriBmi ¥ ydacTi y (QiHaHCyBaHHI ekcneauiiii. ExoHomiune
0araTcTBO LKX MICT JO3BOJISJIO YTPUMYBATH XyA0KHHUKIB, apXITEKTOPIB 1 BUEHUX, IO
BU3HAYWIIO IXHIO TIPOBIIHY pOJb Y cTaHOBJIeHHI Penecancy [10, 11].

3a”enaa KOMyH 1 00poTh0a mapTiii 3MyCHJIM IHTEJIEKTyaliB IIyKaTH HOBI MOJEN1
cycniibHOro ycTporo. Came B 1ei nepios1 GopMyeThCs T'yMaHi13M — IHTEJIEKTyalbHUMA
pyX, IO CIIMPaBCs HA 3BEPHEHHS 10 aHTUYHUX aBTOPIB, YTBEPKEHHS 1/1€1 rapMOHIi i
TITHOCTI JIOAWHHM Ta TpParHyB TMOEIHAHHS XPUCTUSHCHKUAX IIHHOCTEH 3 HOBHUMU
KyJbTYpHUMH 1Jieasiamu. Y HiBepcuteTn bononbi Ta [laayi cranu nieHTpamMu BUBUCHHS
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npaBa, MeauIMHU ¥ (dinocodii, a rymanicT, Taki sk moetr ®dpanuecko Ilerpapka
(1304-1374 pp.) ta nmucemenHuk J[xoanHi bokkawuo (1313-1375 pp.), 3aknanu
i7eitHi ocHOBU PeHecaHCy, MoeaHABIN aHTUYHY CHAIIIMHY 13 CYYaCHUMU BUMOTaMU
cycmiibeTBa [12].

Tepmin «rymadizm» yrepiie modanu 3actocoByBathd y XV cromitri. [um
TEPMIHOM MO3HAYadd CHCTEMYy OCBITH, sika Oa3yBayacs Ha studia humanitatis —
BHUBUYCHHI IPaMaTHUKH, PUTOPUKH, iCTOPii, moe3ii Ta MopanbHoi dimocodii. Came 1
OCBITHsI TIporpamMa, CIpsiMOBaHa Ha (popMyBaHHS TapMOHIMHOI OCOOMCTOCTI, CTajia
SIPOM TYMaHICTUYHOTO pyxy. ['yMaHICTUYHI 171€1 1 IPAKTUKH IIBUIKO MOIIMPHUIIUCS 32
Mexi Itamii dyepe3 yHiIBepCHUTETH Ta akajaeMmii, Kl CTaJld TOJIOBHUMHU OCEPEIKAMM
IHTEJIEKTYaJIbHOTO JKUTTS 3aBJIsIKU MOO1JTLHOCTI CTYACHTIB Ta BUKiIadaviB. IlizHime, y
XIX cTOmITTI, TEPMIH «TYMaHI3M» MOYaJIM BUKOPUCTOBYBATH JIJII O3HAYCHHS I[1JI0TO
KOMILIEKCY 171e# Ta npakTuk Penecancy [13, 14].

Oco0nuBe 3HaYEHHS TYMaHi3M MaB Y MUCTEITBI. 3BEpPHEHHS O aHTUYHUX aBTOPIB
1 MPUHLMITIB FAPMOHIi Ta MPONOPLINA Yy OE€THAHHI 3 HOBUMHU TEXHIYHUMU BIIKPUTTAMU
— JIHIAHOIO TEPCHEKTUBOI, PEATICTUYHUM 300paKEHHSAM JIHOJCHKOrO  TLIa,
1HIUBIAyami3alielo o0pasy — J03BOJUJIO 1TATINCHKUM XyAOKHUKaM — JIKoTTO 11
Bbonnone (1267-1337 pp.), ®pa Anmxkeniko (1395-1455 pp.), Mazauuo (1401-1428),
®uninno bpynemnecki (1377-1446 pp.), Canapo borriuenm (1445-1510), Mantenbs
(1431-1506), JTeonapao na Binui (1452-1519 pp.), Mikenanxeno byonapotri (1475-
1564 pp.), Padaento Canti (1483-1520 pp.) Ta 1HIIUM — CTBOPIOBATH IICACBPH, 1€
JIOJIMHA TIOCTa€ HE SIK CMMBOJIIYHA TOCTaTh, a K >KMBA OCOOUCTICTH 13 BJIACHUMHU
€MOIIISIMU Ta BHYTpIlIHIM cBiTOM [1, 15].

[TiBaiuanii Penecanc cdopmyBaBcs, mepir 3a BC€, HA Tl EKOHOMIYHOTO
MITHECEHHS MICT, PO3BUTKY pEMECeN, TOPTiBIi, MOIIMPEHHS HOBUX OCBITHIX Ta
peniriiiaux i7eil. Takox, BuU3HAUaJbHUM OYB BIUIMB OypiKyasii, IO TparHyia
KYJIbTYPHOTO Ta IHTEJEKTYAJIbHOTO CaMOCTBEPKEHHS [5, 16]. I, 3BUUaitHO, 3HAUyIITUM
OyB BIUTMB 1TaNiiIChKOI0 TYMaHICTUYHOTO pyXy. BiakpuTTs apykapcrBay XV cTOMITTI
COPUSUIO HIBUIKOMY PO3MOBCIOPKEHHIO MEPEKJIaaiB aHTUYHUX aBTOPIB Ta TBOPIB
¢inocodiB-rymanictiB. [lparHeHHS XPUCTUSHCHKOIO T'YMAaHICTHYHOIO OHOBJICHHS
MIAroTyBago ocHoBy st Pedopmarii. Toxk, MiBHIYHMIA T'yMaHi3M HaOyB BJIacHUX
KOHLIETITIB — PEJIIrHHOr0 ryMaHi3My, HaOUIbII BiIOMUM MPEICTABHUKOM SIKOTO OyB
Epasm Porrepnamcbkuii (1466-1536 pp.), aBrop «lloxBamu raymnoti», MOJITUYHOTO
yTomi3My, 1o mpomosigyBaB Tomac Mop (1478-1535 pp.), aBTop «YTomii», Ta
CaTUPHUYHOTO TyMaH13My, sikuii ipencrapisaB Opancya Padie (1494-1553 p), Bimomuid,
30KkpemMa, TBopoM «I'apranTioa i [lanTarproensy, 1e KpUTUKYBAB CYCIUIbHI 1 PEITiriiHi
nopsiaku [16].

Y oOpazorBopuomy wmwucrtentBi [liBHiuHOro Penecancy, mo Haauxagocs
MOEMHAHHSIM TYMaHi3My 3  XPHUCTHSHCHKOIO  TPATUIIEI0,  IM1HKUBIIOBATIOCS
YHIBEPCUTETCHKOK) OCBITOIO, PO3BUTKOM TEXHOJOTIM, 30KpeMa, ApyKapcTBa,
noMiHyBasid 010711#HI 1 MTOOYTOBI CLIEHH, YBara Jio AeTajiei, 1piOHUX eJIEMEHTIB, ajie i
710 1THAWBIAYAJIBHOCTI Ta J0JIChKUX emotliil. [llupoko po3BUTKY HAOyBaja0 MUCTEITBO
rpaBloOpH, 3’ ABUBCS OMHUMN xuBonuc. HaliBimominn Mutii Toro yacy — Su Ban Eiik
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(1390-1441 pp.), Ansopext Hropep (1471-1528 pp.), I'anc T'onsOeitn Momoammmii
(1497-1543 pp.) [17, 18].

['ymaHiCTHYHI TpaAUIIii MIIHO YBIHIIUIK 10 BCIX HAMPSMKIB KyJIbTYPH 1 MECTELITBA
€Bponu ¥ CKJIaJIM OCHOBY CyYacHOI MapaJurMH CBITOBOi CYCHUIBHOI MOpaji Ta
CBITOTJISATY.

BucHoBkwu.

Takum ynHOM, BifpomkeHHs 3apoauiocst caMe Ha Tl 3aHenaay J1eMOKPaTUYHUX
IHCTUTYLIIM 1 TIepexojay BiIaAud JI0 CHiHbMOpiA Ta mnatpuiiaty. [lomiTuuHa
HECTaOUIbHICTh MTOPOJINJIA MOTPEOY B HOBIM KYJIbTYPHIH 1IEHTUYHOCTI, KOHIICHTpAITis
BJIaJU 1 OaratcTBa 3abe3Ieunsia peCypcH JijIsl MEeIIeHATCTBA, a TOPTiBJIA Ta OaHKIBChKa
CIIpaBa CTBOPUJIU €KOHOMIYHY OCHOBY.

['ymaHi3M cTaB iAeiiHUM (yHIaMEHTOM, IO IEPETBOPUB ITajil0 Ha LIEHTP
€BPOIEUCHKOTO KYJBTYPHOTO PO3BUTKY 3 MOAAIBIIMM TMOIIMPEHHSIM Ha TiBHIYHI
pErioHH, A€ Ha TJl COLIANbHUX, PETITIMHUX, eKOHOMIYHUX (DakTopiB chopMyBaBcs
[TiBH14HMI1 Penecanc.

VY dinocodii, ocBiTI, penirii Ta MUCTELTBI TyMaH13M YTBEPAUB HOBY Mapaurmy —
JIOIUHY SIK IEHTP CBITY, 110 CTalo (PyHIaMeHTOM eBpomeiickkoro Penecancy.
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CYYACHE COJIb®EKIO B YMOBAX IHTE?POBAHOT
MUCTEIBKOI OCBITHU: CUHKPETHYHUUA NIIXI/T

Toaomnsaxk Harasis AHaToJiiBHA

KaHJUIaT MUCTEIITBO3HABCTBA, JIOIICHT,

3aBijyBadka Kadeapu ecTpaaHO-BOKaILHOTO MUCTEIITBA,
3axuman BuIioi ocBiTH «YHiBepcuteT Kopons lanunay

CyuacHa MHCTEIIbKa OCBITa XapaKTepU3yEThCS TEHSHIIIEIO 10 1HTerparii pi3HUX
BUJIIB XYJOKHbOI AISUIBHOCTI, 110 3yMOBIJIEHO 3MIHAMU KYJIBTYPHOTO KOHTEKCTY,
CTHWJILOBOIO TOJIIBAPIaHTHICTIO MY3UYHOI'O CEpPEJOBHINA Ta HOBUMU BHMOTaMHU 0
npodeciitHoi MiArOTOBKY BUKOHABIS. OCOOIMBO BUPA3HO 111 MPOIIECH BUSBIISIOTHCS Yy
cdepi ecTpagHOr0 BOKAIIBHOTO MUCTEITBA, /i€ TpodeciiiHa MIsTbHICTh IPYHTYETHCS Ha
MOETHAHHI BOKAJIBHO-TEXHIYHOI MalCTEPHOCTI, PO3BMHEHOTO CIYyXOBOTO MUCIJICHHS,
rapMOHIYHOT CBIJJOMOCTI, IMITPOBI3aIIITHOT CBOOOIM Ta CIEHIYHOTI BUPA3HOCTI.

VY mpOMY KOHTEKCTI aKTyalli3ye€ThCsl TOHATTS CHHKPETHU3MY SIK MPUHIIAITY, IO
3a0e3nedye LUIICHICTh OCBITHBOTO IMpOLIECY Ta MOJOJIAHHS TPaJULIMHOTO
PO3MEXYBaHHS MK MY3WIHO-TCOPETHUYHUMH JHCIHUIUIIHAMA W BHKOHABCHKOIO
npakTuko. OcobnuBe Miclie B peanizaliii CMHKPETUYHOrO MIIXO0y IMOCIIae Kypc
coibpemkio, SKUM y CydacHIM MapagurmMi MY3HUYHOI OCBITHM 3a3HA€ CYTTEBOIO
MIEPEOCMUCIICHHS.

CHUHKpETH3M Yy MUCTEITBI TPATUIIAHO PO3MIISIIAE€TheA K (opma LUTICHOTO
XYyJI0KHBOTO MHMCJICHHS, IO Tepeadadae HEepO34ICHOBAHY €IHICTh PI3HUX BHJIIB
TBOPYOi JISUTBHOCTI. Y CyYacHOMY HAyKOBOMY JHCKYpCl CHHKPETH3M HaOyBae
3HAUYCHHS YCBIJOMJICHOT I1HTETpaTHUBHOI CTpaTerii, CHOPsSMOBAHOI Ha TMOEJIHAHHS
Mi3HaBaJbHUX, BAKOHABCHKUX 1 TBOPYMX ACIEKTIB HABYAHHSI.

VY My3WYHO-TEOPETHUHIN OCBITI CHHKPETHU3M BUSBIISETHCS Y B3aEMOIPOHUKHEHHI

e TEOPETUYHOTO aHAJI3Y Ta KUBOTO IHTOHYBAHHS;

¢ CIIyXOBOI'O CIIPUMHSATTS T4 BUKOHABCHKOI IHTEPIPETALlii;

¢ aKaJEeMIYHUX 1 HEAKaJAEeMIYHUX (HPKa30BUX, MOMYJISIPHUX ) MY3UYHHUX MTPAKTHUK;

e HOTHOTO Ta YCHOTO, IHTYiTUBHOTO CITIOCO0IB 3aCBOEHHS My3UYHOTO MaTepiaiy.

Takuii MAXIT y3rOKY€EThCA 3 KOMIETEHTHICHOI MOJEIUTI0 BUIIOI OCBITH, [I€
MPIOPUTET HAJAETHCA HE HAKONUYEHHIO 3HaHb, a (POPMyBaHHIO 3JAaTHOCTI A0 iX
TBOPYOTO 3aCTOCYBaHHS.

VY TpaauuiiiHiii cucTeMi My3UYHOI OCBITH CONb(EIKI0 YacTo (GYHKIIOHYBAJIO 5K
BIJIHOCHO aBTOHOMHA JHCIIMILUIIHA, OPIEHTOBAHA MEPEBAKHO HA PO3BHUTOK CIyXy Ta
iHTOHaMIMHOI ToyHOCTI. [IpoTe B MiATOTOBII €CTPagHOTO BOKAIICTa TAKWK IIIXind
BUSIBJISIETHCSL HEIOCTATHIM, OCKIIBKM crenudika ecTpaaHoro CHiBy mepemdadae
CTWJIHOBY THYYKICTh, IMIIPOBI3aIliifHE MUCJICHHS Ta 3/aTHICTh JIO MHUTTEBOI
BUKOHABCHKOI PEaKIIii.

Y cyuyacHOMy OCBITHBOMY TIiporieci coib(eKi0 IOCTa€E SIK CHHKPETHYHA
JTUCLIUILIIHA, 1110 TTOETHYE:

o IHTOHAILIIHUI 1 pUTMIYHUNA PO3BUTOK;

e EJIEMEHTHU rapMoOHii Ta IMIPOBIi3allii;
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¢ CIIyXOBHI aHaJIi3 1 BAKOHABCHKY MPAKTHKY;

¢ aKaJEeMIYHI METOJH 3 MPAKTUKAMH MOMYJISIPHOI Ta KA30BOI MY3UKH.

Came B Takomy dopmarti conbdepkio HaOyBae MPUKIATHOTO 3HAYCHHS IS
npodeciiHOol IITFHOCTI €CTPATHOTO BOKAJICTA.

Peanizarisi cuakpeTusMy B Kypci coib(demkio miis 3100yBadiB CIEMIaIBHOCTI
«EcTpannuit cmiB» mnependadyae BUKOPUCTAHHS TaKUX METOAMYHUX MPUHLIHUIIB, SIK
IHTErpaTUBHICTh, MPAKTHYHA CIPSMOBAHICTb, BaplaTUBHICTb 1 TBOPUUN XapakTep
HaBYAJIbHUX 3aBAaHb. Y MeEXKax OJHOTO 3aHSTTS MOEAHYIOThCS CIYXOBHM aHais3,
BOKaJIbHE IHTOHYBaHHS, pUTMIYHA KOOPAMHALIIS,, TAPMOHIYHE MUCJICHHS Ta €JIEMEHTU
IMITpOBi3aIlii.

[HTOHAIlIVIHI CHHKPETUYHI BIIPAaBU CHPSIMOBaHI Ha PO3BUTOK BHYTPIITHBOTO CIYXY
Ta CTUIHOBOTO 4yTTsA. CTyJe€HTaM MPOMOHYETHCS KOPOTKUN MOTHUB, TOOYJOBaHUH Y
MeXax TMEBHOTO Jaay, SKHM CHOYaTKy CHPUAMAEThCS Ha CIOyX, Jajll BOKAaJIbHO
BIITBOPIOETHCA Ha HEUTpaJIbHI CKIJIAJIU, a 3r0JIOM TPaHCHOPMYETHCS BIJMOBITHO 10
PI3HHMX CTHJILOBUX Mojielield. Taka poOoTa cripusie yCB1IOMIIEHHIO IHTOHALIT SIK )KMBOTO
BUKOHABCHKOTO TPOLIECY.

Purmiko-BOKadbHI BIOpaBUM 3 €JIEMEHTaMH pyxXy nependayaroTb IO€IHAHHS
3BYKOBHCOTHOTO W PUTMIYHOTO MHCIIECHHSI 3 TUIECHOI KOOpJWHAaIli€r0. PuTMiuHi
narepHu (syncopation, swing, shuffle) BHKOHYIOTBCS cHoyaTKy uepe3 TIJIECHY
MEpPKYCilo, MOTIM — BOKaJbHO, a Ha 3aBEpIIAJLHOMY €Tall TOE€IHYIOThCA 3
MeJIOIUYHUMU ab0 IMITpoBi3aliitHuMu eneMentamu. Lle dhopmye BiqUyTTs myJibcarii
Ta CIIEHIYHY CBOOO/TY.

["apMoHIYHI BIpaBU 3 BOKAJIBHUM BIATBOPECHHSIM 0a3yIOThCS Ha YCBIJOMJICHHI
aKOpJIOBOI CTPYKTYpH My3u4yHOro marepiany. CTyIAeHTH BOKaJIbHO BiJTBOPIOIOTH
3BYKHM aKOpJiB, BUKOHYIOTh MEJIOJWYHI JIiHIT Ha OCHOBI 3aJaHUX TapMOHIYHHUX
MOCJIIIOBHOCTEH, a TAKOX CTBOPIOIOTH KOPOTKI IMITpOBi3aliifHi ¢ppasu. Takum 4MHOM
IHTErpyIOThCS €IEMEHTH CONb(EIK10, TAPMOHIT Ta IMITPOBI3aLIii.

CnyxoBuid aHaii3 y BUKOHaBCbKOMY (opmari nependavyae akTUBHE BKIFOUYEHHS
CTyJIEHTa B NPOLEC OCMUCIECHHA MYy3W4YHOro marepiany. Ilicns mpociayXxoByBaHHS
¢dbparmMeHTa BOKaJILHOTO TBOPY 37400yBau BH3HAYA€ HOTO J1a0-TAPMOHIYHY OCHOBY,
BOKAQJIbHO BIATBOPIOE KJIKOYOBI IHTOHAIli Ta BUKOHYE CTHUJIICTUMHO BMOTHBOBAHY
BOKaJbHY perutiky. Lle crpusie po3BUTKY aHATITHYHOTO MUCIICHHS Y TICHOMY 3B’ SI3KY
3 BUKOHABCHKOIO MPAKTUKOIO.

ImnpoBizaliiiiai 3aBAaHHS BUCTYMAIOTh KyJIbMIHAIIMHAM €TallOM CUHKPETHYHOTO
HaBuaHHsA. BoHU 0a3yl0ThCsl Ha 1HTErpallii IHTOHAIIMHUX, PUTMIYHUX 1 TAPMOHIYHHIX
HaBHYOK Ta (POPMYIOTh TBOPUY CAMOCTIHHICTh MAOYTHHOTO €CTPATHOTO BOKAJIICTA.

BucHoBku. CHHKpETH3M Y CHUCTEMI Cy4aCHOI MY3MYHO-TEOPETUYHOI OCBITH €
e(eKTUBHUM METOAOJOTIYHUM 1 AUJAKTUYHUM 1HCTPYMEHTOM OHOBJICHHSI 3MICTY
MmiAroToBKH (haxiBiiB ecTpamHoro mnpodimo. Ha npuxnami Kypcy combdemkio
JIOBEJICHO, 1[0 IHTErpailisi Teopii, CIyXOBOrO aHalli3y, BOKaJIbHOI MPaKTHUKU Ta
IMIIpoBi3allii 3a0e3neuye (GopMyBaHHS IITICHOTO My3UYHOT'O MUCJIEHHS, HEOOX1AHOTO
1uist podeciiHOl AISUTBHOCTI €CTPAAHOrO BOKAIICTA.
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3anporoHoBaH1 METOWYHI IMIXOAH Ta MPAKTUYH1 BIPABH CIIPUSFOTH M1ABUILICHHIO
MOTHBaIlii 3700yBadiB OCBITH, YCBIJIOMJICEHHIO NPAaKTHUYHOI I[IHHOCTI MY3UYHO-
TEOPETHYHUX JUCIMILUIIH 1 BIAMOBIIaI0Th CY4YaCHUM BUMOTaM MHUCTEILKOI OCBITH.
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MOP®OJIOI'TYHI OCOBJIUBOCTI JUXAJIBHOI
CUCTEMMU NOJINTEPYCA CEHEI'AJIBCBKOI'O
(POLYPTERUS SENEGALUS) SIK TIPUKJIA T
EBOJIIOIIMHOI NEPEXIJTHOI ®OPMU

I'onuapenko Cemen MukoJsiaiioBu4
3anopi3bkuii akajgemMiuyHui e Ne 23
3anopi3bKoi MIChKOI paju

3anopi3bKoi 001acTi

AHoTanis: Y cTaTTi MpenCcTaBICHO PEe3yNbTaTh JOCIIHKEHHS MOP(OIOTIYHUX
0COOJIMBOCTEM AMXaNbHOI CHCTEMH TOJINTEpyca CeHeranbebkoro (Polypterus
senegalus) K MPUKIALy €BOJIIOLIINHOI epexiaHoi (opMH cepes] XpeOETHUX TBApHUH.
Ha ocHOBI aHanizy HAyKOBHX JITEpaTypHHX JKEpEN Ta BIACHUX MOP(OIOTTYHUX
CIIOCTEPEXKEHb OXapaKTepU30BaHO OyJoBYy 340poBOro amapary, CHIpaKydiB I
MOAU(DIKOBAHOIO IUIABAIBHOIO  MiXypa, SKUHA BHKOHYE€ (YHKLIIO JIET€HIB.
[TpoBeneHO MOPIBHIHHS MUXAIBHOI CUCTEMH TOJINTEPyCa 3 THIIOBHMH KiCTKOBUMHU
pubamMu Ta HA3eMHUMU XPEOETHUMH, 1110 I03BOJIUIIO BUSHAUYUTH MTOETHAHHS BOJHOTO 1
MOBITPSHOTO THUIIIB JUXAaHHS SIK BOXKIIMBY aJanTailiiiHy o3Haky Buay. [lokaszaHo, 110
KOMOIHOBaHE JTUXaHHs 3a0e3Ieuy€e BUKUBAHHS MOJIINTEPYCca B yMOBaX TIIOKCUYHOTO
BOJHOIO CEpeJoBUILA Ta BiJoOpa)kae €BOJIOLIMHI MEPEeIyMOBU NEPEXOLy [0
JIET€HEBOTO JTUXAHHS.
OCHOBHUM pe3yJbTaTOM JOCIHIKEHHSI € MIATBEp/KEHHs 3HadeHHs Polypterus
senegalus sIK MoOpeNi IS BUBYCHHS EBOJIOLIMHUX 3MiH AMXATbHOI CHCTEMH Ta
MEXaHi3MiB afanTallii XxpeOeTHUX A0 PI3HUX YMOB CEPEIOBHUIIIA.

KawuoBi caoBa: Polypterus senegalus; nuxajibHa cuctema; 3s0pa;
MOAN(DIKOBAHUN IJIaBAILHUN MIXYP; CIIPAKYJl; €BOIOLIS; EPEXiaHI PopMHU.

Beryn. Polypterus senegalus, mnpeacTtaBHUK pojy MPICHOBOJHUX puUO —
OararonepiB, poauHu Oaratomepux. lle naBHI puOM SKHX BBaXAalOTh KXUBUMU
KOMAJIMHAMU, Yepe3 Te, 110 MepIlli cKaM STHUIOCTI TaTYIThCA CEPeAHIM eolieHOM (56-
33.9mun.p.T). )KuBYTh Y MpiCHOBOAHUX Bojoimax 3axinHoi Adpuku. el Bua OyB
oOpaHuit Ak 00’ €KT JOCIKEHHS, OCKIJILKH BIH MAa€ YHIKAJIbHY PECHIPATOPHY CUCTEMY
— BIH AMXa€ K 3510paMu, Tak 1 MOAM(DIKOBAHUM TJIaBATLHUM MiXypoM. L{s 0coOuBiCcTh
€ BOXJIUBUM 00’ €KTOM JIOCIIPKEHHSI €BOJIOIIMHUX MPOIECIB IEPEXOAY Bl 310E€pPHOTO
710 ISTEHEBOTO TUXaHHA. AKTYaJbHICTh JOCIIHKEHHS TOJISATAE B TOMY, 1110 PO3YMIHHSI
MOpQoJIoTii TonTepyca J03BOJISIE Kpalle 3p03yMITH MEXaHI3MU ajanTaiii pud 10
KOMOIHOBAHOTO JIUXaHHS 1 NPOCTEXKHUTH EBOJIOLINHI TEepeyMOBU JIET€HEBOTO
JTUXAHHS Y XpeOeTHUX.

AKTyaJIbHICTb  TeMH  JOCHigkeHHsA. Busuewnss  mopghonociunux  ma
@DYHKYIOHATbHUX XAPAKMEPUCMUK OUXANbHOI cucmemu pub, 30Kpema npeocmasHuKie
pooy Polypterus, € easxciugoro eany33ro cy4acHoi 300102ii ma e8ooyiuHoi 6ionoeii.
3Hauna yeaca 6 HAYKOBUX OOCHIONCEHHAX NPUOLIAEMbCSA BUBYEHHIO KOMOIHOBAHO20
OUXAHHSL MA eBOIIOYIUHUX OemepMIHAHm nepexody 6i0 3310p08020 00 N1e2eHeB020
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ouxauns y xpebemuux. Polypterus senegalus b6acamvma asmopamu 66axicacmocs
MOOeI0 0Nl BUBYEHHS adanmayii 00 800HOI 2INOKCII ma 30epercenHs: NPUMIMUBHUX
MOPEON02IUHUX O3HAK. V PO32IAHYMUX HAYKOBUX pOOOMAX 3A3HAUEHO, WO NOEOHAHHS
B800HO20 MA NOBIMPAHO2O OUXAHHS € BIOMIHHOW Ma 00Ope MIATBEPIKEHOIO PHUCOI0
Polypterus, mo m03BOJIsS€E BBa)XKaTH WOTO NPHUKIAJAOM EBOJIOIIHHOTO IEPEXOIy.
Boounouac, mopgonociuni 0ocniodicenus, 3aCHOBAHI HA NPAMUX CHOCMEPEHCEHHAX MA
AYMONCIAX,  3AMUWAIOMbCA  8ANCIUBUMU O YMOYHEHHA  ma  8i3VAIbHO20
niOmeepo’ceHHs NimepamypHux OaHuXx.

Meta pocaimxennsi. KommiekcHe pochiigxeHHs Mopdoioriyaoi OyJ0BU Ta
(YHKITIOHATBLHUX OCOOJIMBOCTEHN AuXallbHOI cucteMu Polypterus senegalus 3 MeTOIO
BU3HAYCHHS i ajanTailiiHOTO 3HAYEHHS [0 KOMOIHOBAHOIO THUIY IUXaHHS Ta
3’CYBaHHS €BOJIIOIIMHUX mMepeayMoB (GOpMYBaHHS JIETEHEBOTO JUXAaHHS Y
XpeOeTHHUX.

Marepianu Ta MeToau. [[J15 OTO JOCHIIKEHHS OYJI0 BAKOPUCTAHO EK3EMILIISIP
Polypterus senegalus, 1mo yTpuMyBaBcsS B akBaplyMHHX yMoBax. JlocmiKeHHs
OazyBaslocsi Ha O€3MOCEPEeIHIX CIIOCTEPEKEHHAX 3a IUXaIbHOI TIOBEIIHKOI, a
TaKOX Ha MaTepiajiax, OTPUMAaHUX IMiJ] Yac MpenapyBaHHsl, K1 OyJIM BUKOPHUCTaHI JJIs
BUBUYCHHS MOP(OJOTIYHOT CTPYKTYpU IUXAIBbHOI CUCTeMH Iboro Buay. Ilim yac
JTOCHIKEHHSI BUKOPUCTOBYBAJIKCS CTAHAAPTHI 1HCTPYMEHTH Jisi MOP(OJIOTrIYHUX
JOCIIII)KEHb, 30KpeMa CKalbIelb, HOXKHIl Ta MIHLET, a TAaKOX 1HCTPYMEHTH IS
dotodikcarii. Y mOCHIIKEHHI BUKOPUCTOBYBAIUCA TaKl METOJIU: CIIOCTEPEKEHHS,
MopdoJIOriyHUN aHami3, npenapyBaHHsA, ¢oTodiKcalis Ta ONUC AHATOMIYHHUX
CTPYKTYp, @ TaKOX TMOPIBHSJIBHUN aHalli3 OTPUMAHMX PE3yJbTaTiB 3 JIaHUMU
HayKoBoi JiTepatypu. L{s pobora Mae MOp(OJIOTIYHO ONMUCOBUM XapaKTep 1 Mae Ha
METi y3arajdbHEHHS XapaKTEepUCTUK nuxanbHOi cuctemu Polypterus senegalus B
KOHTEKCTI ajanTaiiii 10 KoMOIHOBaHOT'O MOBITPSHOTO Ta BOJHOTO JUXAHHS.

Pesyabtatu pocaimxenHs. Ilin vac pocmikeHHs OyJio MpPOBEIEHO PO3THUH
ex3eMIuIsipa Polypterus senegalus 3 METOX0 BUBYEHHSI MOP(POJIOTTUHHUX OCOOITUBOCTEM
MOro TUXaJIbHOI CUCTEMH.

3oBHimHg Mopdosoris.  ocmipkyBanuit  exkzemiuisip Polypterus senegalus
XapaKTepU3y€EThCS MOAOBKEHUM TiJIOM, BKPUTHUM TaHOIAHOIO JTYCKOO, 10 € OJHIEIO 3
MPUMITUBHHUX O3HAK MPEACTAaBHUKIB pony Polypterus. JIodpe po3BUHEHI MapH1 IpyAHi
IJ1aBL1 MAlOTh M’ SICUCTY OCHOBY Ta BUKOHYIOTh (DYHKII1¥O OTIOPH 1epeCcyBaHHs 1O AHY
BOJIOVIMU.

[n.1. ®otorpadis 3oBHIHKOTO BUTIIALY Polypterus senegalus [ABTopchke GoTo]

3s16poBuii ammapar. [1ig yac po3tuHy Oys0 BUSBIEHO 3s10pOBUil amapat, TUTIOBUI
JUTSI KICTKOBUX pHO. 3s0pa CKIIaIaroThCs 13 310pOBUX JIyT, KOXKHA 3 IKMX MICTUTh TOHKI
3s50pOB1 YAaCTKH, LIUILHO 3allOBHEHI KPOBOHOCHUMH CyIuHaMmH. Taka CTpyKTypa
3abe3reuye ra3000MiH Y BOJIHOMY cepefioBullll. BogHovac, 3rijHo 3 JiTepaTypHUMHU
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JaHUMU Ta HAIIMMHU BIACHUMH CIIOCTEPEKEHHSAMU, e()EeKTUBHICTD 350pOBOTO AUXAHHS
y 0araTOKJIITUHHUX TBAPUH HUKYA MOPIBHIHO 3 OUIBLIICTIO CyYaCHUX KiCTKOBUX puO,
10 BUMara€e BUKOPUCTAHHS TOJIATKOBOTO MOBITPS AJISl AUXAHHS.

[11.2. ®oTorpadia po3TuHy uyepeBHOI NopoxkHUHU Polypterus senegalus 3
300pakeHHSIM MOJIM(PIKOBAHOTO IIABAIBHOTO MiXypa Ta MEeYlHKU [ ABTOPChKE POTO]

MoaudikoBanuii muiaBanbHu Mixyp. Oco0auBYy yBary 0yio npuaijeHO BABYEHHIO
MoaudikoBaHoro rmiaaBaipHOrO Mixypa (Im2.), skuil BUKOHYE  (YHKIIIO
JIereHeno11I0Horo oprana. BctanosieHo, 1110 M1aBajJbHUN MIXYp € 100pe pO3BUHEHHM,
MapHUM Ta BUAOBKEHUM. [Ipu 11bOMy BiIMIY€HO acHMETpUYHY Oy/I0BY OpraHa: npana
YaCTHHA TUIABAIIBHOTO MIXypa € OLIBIIOI0 Ta Kpallle pO3BUHEHOIO MOPIBHIHO 3 JIIBOIO,
10 € XapaKTepPHOIO 03HAKOIO MPEICTaBHUKIB pomay Polypterus. Moro criHku MaroTh
CKJIaJYacTy BHYTPIIIHIO MOBEPXHIO 3 TYCTOIO CYJAWHHOK MEpEXero, L0 CTBOPIOE
YMOBU i  €(PEeKTUBHOTO Tra3000MiHYy 3 arMochepHUM TMOBITPSM. BusiBieHi
MOp(OJIOTIYHI OCOOJMBOCTI CBIIUaTh MPO MPUCTOCYBaHHS JaHOTO OpraHa o
MOBITPSHOTO IUXAHHS Ta MiITBEP/UKYIOTh HOTo (PyHKIIOHAIBHY POJIb Y 3a0€3MeUeHH1
KOMOIHOBAHOT'O BOJIHO-TIOBITPSIHOTO TUNY nuxaHHs y Polypterus senegalus.

TakuMm dYHMHOM, pE3yNbTaTH PO3THHY TMIATBEPAWIM HasBHICTE y Polypterus
senegalus 1BOX (QYHKIIOHAIBHO PI3HUX, ajlé B3a€MOJONOBHIOBAJILHUX OpraHiB
IUXaHHS — 350ep Ta JereHenoJ10HOro IUiaBajibHOro Mixypa. I[loenHaHHs 1uX
CTPYKTYD 3a0e3reduye ajganTaliiro BUay 10 iICHyBaHHS B YMOBaX 3MIHHO1 KOHIIEHTpaIii
KHCHIO Y BOJTHOMY CEpPEIOBHIIII.

BucnoBok. Y pe3ynbrati pod0TH, BCTAHOBIIEHO, 1110 TUXaibHa cucTema Polypterus
senegalus 00’eqHye nBa TWUNM NUXaHHSA, 3aBISKH 350paM Ta MOAM(IKOBAaHOMY
MJIaBaJIbHOMY MIXypy. 3s0pa 3a0e3meuyoTh ra3000MiH Y BOJHOMY CEPEIOBHIII, TOI
SK JIETEH1 JIO3BOJISIIOTH BHUKOPHCTOBYBATH KHCEHBb 3 TOBITps. Jlereni mominTepyca
MarTh MPOCTy OyaoBy, 0€3 albBeosi, ajie H00pe BacKyJspU30BaHi, 10 POOUTH iX
epekTuBHUMHU. CripakyiM TaKOX BHUKOHYIOTh JOJATKOBY POJIb Yy TOBITPSIHOMY
JUXaHHI, (PYHKI[IOHYIOUl Mailke K Hi3apl TeTpanoja. Y TOpPIBHSHHI 3 TUIIOBUMU
KOCTHUCTUMHU prOaMU MOJINTEPYC MA€ NIepeBary 3aB/sSKU aianTallli AMXaTu MOBITPSM
i 3aBIJKH I[bOMY BHKMBATH B TIMOKCUYHUX YMOBAax, a y NMOPIBHSHHI 3 Ha3eMHUMHU
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xpebeTHUMHU #oro jereHi mpocrimm. Omxke, Polypterus senegalus MoxHa BBaKaTH
MIPUKIIAIOM €BOJIIOLIIHOT epexigHoi (opMu, sKa MOETHY€E PUCH BOJHUX 1 HA3EMHHUX
OpraHi3MiB.
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BIOTWIN: CAUSAL DIGITAL TWINS FOR
TRANSPARENT ICU DECISION SUPPORT

Anderson Michael

Independent Researcher
University of Midwestern States

Abstract

Intensive Care Units (ICUs) demand decisions under uncertainty where opaque
predictions can harm patients. We introduce BioTwin, a causal digital twin framework
that pairs representation learning with structural causal models to simulate
counterfactual responses to interventions (fluids, vasopressors, ventilator adjustments).
BioTwin produces an Interventional Trace Graph that records assumptions, data
sources, and guideline citations for each step of counterfactual reasoning and employs
selective abstention when identification conditions are violated. On a synthetic ICU
benchmark of 700 episodes with expert-generated protocols and noisy confounding,
BioTwin improves treatment recommendation utility, reduces harmful suggestions, and
yields explanations rated highly by clinicians for clarity and evidential support.

1 Introduction

ICU clinicians must synthesize continuous waveforms, labs, notes, and ventilator
settings to choose among interventions whose effects are confounded and patient-
specific. Black-box scores that ‘recommend’ actions without revealing assumptions
risk unsafe care. A trustworthy system must explicitly state causal pathways,
acknowledge uncertainty, and refuse to speculate when data are insufficient.

Digital twins—patient-specific computational models—promise individualized
simulation but often lack causal identifiability and interpretable traces of how an
intervention leads to an outcome. We propose a causal digital twin that produces
counterfactual trajectories with auditable justifications.

BioTwin is designed to say what it does not know: violations of positivity or model
misfit trigger abstention rather than confident but wrong advice.

Our emphasis on structured reasoning and conservative abstention parallels
progress in finance and auditing—temporal/structured risk reasoning [1], hierarchical
graph-temporal attention [2], explainable audit dialogue [3], and transformer-based
fraud analysis [4]—adapted here to critical care.

2 Related Work

Treatment effect estimation in healthcare has leveraged propensity methods and
deep causal inference; yet bedside tools rarely expose identification assumptions.
Reinforcement learning for ICU has achieved promising results in retrospective studies
but faces criticism for opacity and oft-policy bias. Model-based simulators exist but
are often organ-specific and hard to calibrate to real EHR data.

Explainable Al in healthcare emphasized post-hoc attribution; however, clinicians
need causal statements grounded in guidelines. Abstention (selective prediction) has
been studied in diagnostic tasks and is essential for high-risk therapy recommendations.

3 Methodology
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Representation + SCM. Time-series encoders learn latent states from vitals and
labs. A structural causal model (SCM) specifies relations among hemodynamics,
ventilation, and interventions. Parameters are learned with regularization informed by
physiology. Identification checks (back-door, front-door) guard against invalid effect
estimates.

Interventional Trace Graph (ITG). Each recommended action is accompanied by a
graph that lists: (i) required assumptions; (ii) evidence from the patient’s data
supporting those assumptions; (ii1) guideline links (e.g., sepsis bundles); and (iv)
counterfactual trajectory summaries with uncertainty intervals.

Selective Abstention. A risk estimator monitors violations (e.g., poor overlap,
instrument weakness). When triggered, BioTwin abstains and suggests what additional
data would resolve ambiguity (e.g., arterial line placement, ABG measurement).

4 Experimental Setup

Dataset. 700 synthetic ICU episodes simulate sepsis, ARDS, and shock with
confounding and missingness reflecting real EHR artifacts. Artifacts include minute-
level vitals, q1h labs, ventilator settings, orders, and notes. 560 train, 140 test.

Baselines. (a) Deep RL policy; (b) Imitation learning from protocols; (c) Outcome
prediction with greedy action selection; (d) Causal forest.

Metrics. Utility (off-policy evaluation); contraindicated recommendation rate;
explanation quality (Likert 1-5); abstention appropriateness (clinician judgment).

5 Results

BioTwin increases expected utility by 8-11% over deep RL and reduces
contraindicated suggestions by 43%. Clinicians rate explanation quality at 4.6/5, citing
clarity of assumptions and linkage to guidelines. Abstention is judged appropriate in
89% of deferrals, reducing potentially harmful advice.

6 Discussion

Counterfactual Clarity. By surfacing identification assumptions, BioTwin sets the
stage for human verification and shared accountability. Clinicians can contest
assumptions and rerun simulations under alternative causal graphs.

Limitations. Synthetic episodes may not capture rare pathophysiology; mapping
EHR codes to physiologic variables is lossy. The abstention threshold may be
conservative in data-rich settings. Governance is needed for storing causal traces in the
medical record.

Next Steps. Real-world silent trials; automatic guideline updates; and hybrid
mechanistic—statistical models to capture edge cases.

7 Conclusion

BioTwin operationalizes causal digital twins for ICU decision support. The
Interventional Trace Graph converts opaque model outputs into accountable, evidence-
linked narratives and the abstention mechanism curbs overreach when identification
fails. In a challenging synthetic ICU suite, BioTwin improves utility, lowers harmful
suggestions, and earns clinician trust. The framework illustrates how causal reasoning
and selective prediction can make complex healthcare Al safer while preserving
adaptability.
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ROBOFACTORY: SAFE REINFORCEMENT LEARNING
FOR VERIFIABLE ROBOTIC ASSEMBLY

Carter David
Independent Researcher
St. Helen Medical College

Abstract

Industrial assembly demands contact-rich manipulation under tight tolerances.
Standard deep RL achieves impressive dexterity in simulation but is hard to certify for
factory deployment. We present RoboFactory, a safe RL framework that integrates
control barrier functions (CBFs), symbolic task graphs, and a Policy Evidence
Notebook that records constraints, demonstrations, and verification results. A selective
execution layer defers to safe primitives when learned policies are uncertain. In a suite
of synthetic assembly tasks—press-fit, connector insertion, screw fastening—
RoboFactory achieves higher success, fewer constraint violations, and richer audit
trails than baselines.

1 Introduction

Manufacturing faces pressure to automate small-batch, high-mix assembly where
traditional jigs and hard-coded programs lack flexibility. Learning-based manipulation
promises adaptability but introduces certification challenges: how can a factory accept
or reject a policy’s claim of safety?

While simulation-to-real transfer improves sample efficiency, verification remains
a bottleneck. Robotic failures can damage equipment or injure workers, requiring
formal guarantees or conservative fallbacks.

RoboFactory combines safe control with explainable task graphs and a documented
evidence trail to make learned policies auditable and conservative.

In spirit, the framework echoes structured, explainable methods proven effective in
other risk domains—temporal reasoning [ 1], hierarchical graph-temporal attention [2],
explainable audit reasoning [3], and transformer-based fraud analysis [4].

2 Related Work

Safe RL research includes CBFs, chance constraints, and risk-sensitive objectives;
however, many methods lack user-facing evidence of compliance. Task and motion
planning offers symbolic guarantees but struggles with contact dynamics. Hybrid
approaches that combine learning with verifiable constraints are promising yet under-
documented for factory audits.

3 Methodology

Policy Stack. (i) A demonstration-bootstrapped policy learns nominal behaviors;
(i1) CBF shields enforce state constraints (forces, joint limits, exclusion zones); (ii1) a
symbolic task graph specifies sequence-level logic (align — insert — verify torque)
and recovery branches.

Policy Evidence Notebook. For each trial, we log constraint definitions,
verification tests, force/torque signatures, and failure analyses. This notebook forms
the audit artifact a quality engineer can review.
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Selective Execution. An uncertainty estimator monitors novelty; when confidence
drops, the controller switches to certified primitives (e.g., guarded moves) or requests
human review.

4 Experimental Setup

Benchmarks. Three families: press-fit with tolerance variation; connector insertion
with misalignment; screw fastening with thread variability. We simulate 900 episodes
total (720 train, 180 test) with randomized friction and compliance. Baselines: pure
RL, RL+CBF, symbolic planner.

Metrics. Task success; constraint violation rate; rework time; audit completeness
(presence and clarity of evidence artifacts).

5 Results

RoboFactory increases success by 9—13 points over RL+CBF and halves violation
rates. Rework time drops 22%. Audit completeness scores 4.6/5 as engineers can trace
decisions and constraint checks. Selective execution prevents 78% of imminent
violations.

6 Discussion

Certification Path. Evidence notebooks link learning outcomes to testable
constraints, bridging ML and factory quality systems. Fallback behaviors keep
production moving while preserving safety.

Limitations. Synthetic variation cannot capture all factory edge cases; uncertainty
estimation may be miscalibrated. Human factors—operator trust and training—need
study.

Future Work. Real-cell pilots, collaborative robot scenarios, and integration with
vision-language models for task specification.

7 Conclusion

RoboFactory offers a practical route to deploy safe RL in assembly: integrate
verifiable constraints, keep an auditable trail, and switch to safe primitives when
novelty arises. The result is higher throughput with fewer violations and artifacts that
satisfy quality engineers and safety officers. As factories seek adaptable automation,
such verified learning stacks can help reconcile flexibility with certification
requirements.
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GRIDTRUST: INTERPRETABLE TIME-SERIES
TRANSFORMERS FOR POWER GRID STABILITY
FORECASTING

Thompson Emily
Independent Researcher
North Atlantic Institute of Technology

Abstract

Power grids face volatile loads and renewable intermittency. Forecast errors can
cascade into instability and outages. GridTrust is a time-series transformer framework
that couples probabilistic forecasting with an Alignment Trace Ledger mapping
attention heads and features to engineering constraints (frequency, voltage, inertia) and
employs selective abstention when reliability targets are not met. On a synthetic grid
benchmark with stochastic renewable injections and contingencies, GridTrust reduces
mean absolute percentage error and improves N-1 security classification while offering
engineer-auditable explanations.

1 Introduction

Modern grids integrate high shares of wind and solar whose variability challenges
frequency control and reserve scheduling. Operators must anticipate instability under
contingencies and dispatch reserves while meeting reliability standards. Opaque
forecasts undermine operators’ ability to justify actions.

Transformers have advanced time-series forecasting, yet explanations of which
inputs and constraints drive decisions remain vague. Safety requires auditable
alignment with grid engineering principles and the ability to abstain when forecast
reliability is insufficient.

GridTrust addresses these needs with interpretable attention, constraint-aware
heads, and abstention tied to reliability metrics.

The design philosophy echoes structured, explainable modeling in other risk
domains—temporal/structured reasoning [1], hierarchical graph-temporal attention
[2], explainable audit reasoning [3], and transformer-based fraud analysis [4]—adapted
to grid operations.

2 Related Work

Classical grid forecasting uses ARIMA and state-space models; recent deep
learning includes LSTM/TCN/transformers. Few systems tie attention patterns to
physical constraints or link forecasts to N-1 security analyses. Explainability in energy
Al often stops at saliency plots, insufficient for compliance.

3 Methodology

Architecture. A multi-head transformer ingests feeder-level loads, renewable
outputs, weather forecasts, and topology features. Certain heads are constrained to
attend to variables relevant to frequency or voltage margins. Outputs are probabilistic
trajectories and a security classifier.
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Alignment Trace Ledger. We log head-level contributions and map them to
engineering constraints, citing which variables and contingencies influenced decisions.
Engineers can audit whether attention covered mandatory signals (e.g., inertia proxies).

Selective Abstention. If predictive intervals exceed reliability thresholds or security
classification confidence is low, GridTrust abstains and requests contingency analyses
Or operator review.

4 Experimental Setup

Dataset. 800 synthetic days across seasons with stochastic renewables and N-1
contingencies; bus-level measurements and outages included. 640 train, 160 test.
Baselines: LSTM, transformer without alignment ledger, gradient boosting.

Metrics. Forecast MAPE/CRPS; N-1 security F1; explanation coverage (did ledger
reference required signals?); abstention appropriateness.

5 Results

Performance. GridTrust cuts MAPE by 12—15% vs baselines and increases N-1 F1
by 9 points. Probabilistic calibration improves CRPS by 11%.

Explainability. Required-signal coverage reaches 94% vs 61% for unconstrained
transformers. Engineers rate ledger usefulness 4.5/5.

Safety. 86% of abstentions are judged appropriate, and operator workload remains
acceptable due to targeted deferrals.

6 Discussion

Trust and Compliance. The alignment ledger allows operators to defend dispatch
decisions to regulators. Constraint-aware heads reduce spurious correlations.

Limitations. Synthetic grids lack market feedback loops; extreme weather
correlations may be under-modeled. Real deployments must integrate SCADA/EMS
latency constraints.

Future Work. Couple with optimization-in-the-loop, extend to restoration planning,
and validate on multi-utility datasets.

7 Conclusion

GridTrust demonstrates that transformers for grid forecasting can be made
auditable and conservative when uncertainty rises. By aligning attention with
engineering constraints and introducing selective abstention, the framework improves
accuracy and operational trust. This approach offers a path for deploying advanced
forecasters that satisfy reliability and accountability requirements in modern power
systems.
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HPOTHUAIA CQHIAJII)HIFI IH)KEI-[EPIT B YMOBAX
HUPPOBOI TPAHC®OPMALIL: HU®POBA
I'PAMOTHICTDb TA TEXHOJIOI'TI

[Hanamapuyk Haraumis,
[TpoBinHui HAyKOBUI CIIIBPOOITHUK
BilicbkoBuif IHCTUTYT TelIeKOMYHiKallii Ta iHpopmaTu3aiii imeHi ['epoiB Kpyt

Hanamapuyk Csitiiana,
HavanbHuk HayKOBO-OCTIAHOTO BIALTY
BiiickkoBHif IHCTUTYT TeJICKOMYHIKAIliX Ta iHhopmaTu3allii imeri ['epoiB Kpyt

Boponoi Osexcanap,
HayxkoBuii criiBpoOITHUK
BiiicbkOBHIi IHCTUTYT TeJIEKOMYHIKal1i Ta iHpopmaTu3auii imeHi I'epoiB Kpyt

OBcsaHHiKOB Bsiuecias
K.T.H., CTapimii HayKOBHii CITIBPOOITHUK
BiiicbkOBHIi IHCTUTYT Te€JIEKOMYHIKal1i Ta iHpopmaTu3auii imeHi I'epoiB Kpyt

IHoOepexkenb TersiHa
HayxkoBuii criiBpoOITHUK
BiiicbkOBHIf IHCTUTYT TeJIEKOMYHIKalii Ta iHpopmaTu3auii imeHi I'epoiB Kpyt

B ymoBax mudpoBoi TpaHcopMmalli CycHiibcTBa Ta CTPIMKOTO PO3BUTKY
iH(popMaIITHUX TEXHOJIOTIM colliajbHa 1HXKEHEpIsl MEepeTBOpWIacsi Ha OJHY 3
HaOUTbIl HEOE3MEeYHUX 1 MOLIMPEHUX 3arpo3 y cdepi kidbepOesneku. CoriaibHa
1HXKEeHepist 00’ €IHY€ METOIU TICUXO0JIOTTYHOTO MaHIMYJIFOBAHHS JIFOAUHOIO, TIPU IILOMY
maxpai BUKOPUCTOBYIOTh TaKi €MOIlIHI CJIa0KOCTI JIFOJAWHH, SK CTpax, IIKaBICTh,
COIllaJIbHI Ta POJWHHI 3B’SI3KH, HEBIIEBHEHICTh 1 HEYBaXHICTh, YaCTO MPOBOKYIOThH
CTBOPEHHSI “1J110311 TEPMIHOBOCTI”, KOJIM KEPTBA HE Ma€ yacy Ha po3aymu. [IpakTuka
CBIIYMTH, IO TMEpeBaKHA KUIBKICTh KiOepaTak peasi3yeThCs 3a JIOMOMOTOIO
COIAJIbHOI 1HXKEHepii Yepe3 IMepCOHaNIi30BaHUM BIUIMB Ha JIIOJUHY — Haicialury
JaHKY B cucTeMi kibep3axucty [1-3].

B niunomy, comianbHa iHXEHepisl — 1€ MaHIMYJISTUBHI Ta OOMaHHI METOIH, SIKI
BUKOPUCTOBYIOTBCS JI1 OTpUMaHHS 1HQoOpMallii, TOCTYIy J0 CUCTEM YU KOHTPOJIIO
HaJl JIIOJbMU 4Yepe3 BUKOPHUCTAHHS TICUXOJIOTIYHUX Ta COIIAJbHUX MEXaHI3MIB.
Mogens comianbHOI iHXeHepii 0a3yeThCsl HAa CXWIIHHOCTI JIFO/ICH 10 Mepe1aBaHHs BCiel
iH(opMarii 1 3a1CHEHHST HEJIOTTYHUX Aii. IcHye 1Ba OCHOBHUX METOIHU COIIaJIbHOI
1HXEHEPil: TpsIMUM 1 3BOPOTHUIA.

IIpsima comiajibHa iHkeHepiss. CrioyaTKy 370BMHCHUK 30upae iHpopMmaliito mpo
’KEpPTBY Ta IIbOBY cucTeMy. [10TiM BCTaHOBIIOE CTOCYHKH (3B’s13KM) 3 Liumo. [licns
[ILOT'0 3JIOBMHUCHHUK JICTAETHCS 10 [IJILOBOI CUCTEMH 1 BUMHSE ITOJAJIBIII [ii.
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3BopoTHa couiajibHa iHxkeHepis. [lepenaBanHs MOTPIOHUX JaHUX (YU 1H. AiT)
3MIACHIOETbCS  TOOPOBLIBHO CaMUM  KOPUCTYBayeM, [UIsI HYOTO 3JOBMHUCHUKOM
CTBOPIOIOTHCSI BC1 HEOOXITHI YMOBH [2].

3aranom, colliajibHa 1HXKEHEpis — Ie MPOo JIIOAWHY, ii BPa3IHMBICTh, PEAKIII0 Ha
BIJIMOBIHI BUKJIMKM Ta HACTIJAKKA B TOMY 4Yd iHIIOMY IndpoBoMy cepemoBuii. B
MOPIBHSIHHI 3 TEXHIYHUMHU CHUCTEMaMH, 3JIOBMUCHHUK BHKOPHCTOBYIOUW BPA3JIUBICThH
CHCTEMH, MOXKE peasi3yBaTu Ty UM IHIIY 3arpo3y B Hii. Toi sk, coliaiabHa 1IHXKEHEPIs,
1Ie pe3yibTaT BUKOPUCTAHHS BPA3JIMBOCTI JIIOJAWHM, B COPUAHATTI Ta peakxilii Ha Ti1 YH
1HII METOJU BIUIMBY, SIKI B 3arajJbHOMY MNPU3BOJSATH 10 OTPUMAHHS 3JI0BMUCHUKOM
0aXaHOTO pe3yybTary.

KirouoBUMHM OCOOIHMBOCTSIMU CYyYacHOI COIIAJIBLHOI 1HXEHEPIl € BUCOKUMA PIBEHB
NepcoHali3allii, aBTOMaTH3allis Ta MaclmTaOyBaHHS aTaK, PO3BUTOK JUII(EHK-
TEXHOJIOT1H, MIiABUINECHHS PHU3HMKY J/JIsi KPUTUYHOI 1HPPACTPYKTYpH, a OCOOJIUBO,
py¥HyBaHHs J0Bipu B 1 poBoMy mpoctopi. [Ipobnema corianibHOl iHXEHEpIi cTae
IOPOKY OLIBIII aKTyaJIbHOIO, a KUTBKICTB i1 METO/I1B JIUILIE 301JIbIIYEThCS. B 3HauH1i Mipi
1Ie MOB’si3aHO 3 LU(POBOIO TpaHCPOpMalli€l0, sKa BiIOOpakae MPOIEC MEPexoay
CycnuibcTBa Ta OI3HECY A0 HOBMX TEXHOJOTH (mTyuyHuid iHTenekT (mam — L),
CoIllaJibHI MeEpeXi, XMapHI OOYMCIICHHS, OJOKYEHH, POOOTOTEXHIKA, TOIIO) IS
MOJIIIIIEHHS JISIBHOCTI Ta 3a0€3IIeYeHHS HOBUX MOKJIMBOCTEH.

Tax, Il 7OKOpPIHHO 3MIHMB XapakTep COLIATBHOI 1HXKEHEPIi, IEPETBOPUBILH 1i HA
OJIH 13 Halle(eKTUBHIIIUX 1HCTPYMEHTIB KiOEP3JIOYMHHOCTI, METOIU KiOepIiaxpais
CTaJIM BUTOHYCHIMMUMU. SIKIIO paHille aTakd Oa3yBaiucs TEPEBAXHO HAa
MICUXOJIOTTYHUX MaHIMYJISIISAX, MIPOOICHUX JIUCTaX, cripodax oOMaHy 1o TenedoHy,
to TexHojorii Il Binkpunm HOBUI piBeHb MOKIMBOCTEH Jytst 3moBMucHuUKiB. 11 nae
3MOT'Y aHaJi3yBaTH BEJUKI oOcsATH 1HGopMaIlli Mpo JIOJUHY Ta TEHEPYBaTH KOHTEHT,
SKUW Maiyke HEeMOXJIMBO BIJIPI3HUTH BiJ OPUTIHATY, OCKUIBKH, 171€aIbHO KOMIIOEThCS
CTWIb cnuikyBaHHs. 3 ogHoro Ooky Il crmpoctuB kiOepiiaxpaicTBo, 3 1HILIOTO — BiH
MOke OyTr e()eKTUBHO BUKOPUCTAHUH 1 1J1s MABUILIEHHS PiBHS KiOepOe3neku [2, 4].

Tak camo 1 corfiaibH1 MEpeXi € OTHUM 13 HAOUJIbIII CKJIAIHUX Ta HEOE3MEUHUX SIBUII]
B acmekTi couiainbHOi  iHkeHepili.  CollaibHI  Mepexl  ChOTOJHI  CTajH
HaNUCIPUSTIUBILINM CEPETIOBUILEM JIJIs1 PO3BUTKY METO/IIB COLIIabHOI 1HKeHepii. Yepes
MO>KJIMBICTh CHUIKYBaHHS BCIX 3 yCiMa BOHM YMHATh YU HE HAWOUIBIIMK BIUIMB Ha
JOJIe y TOPIBHSIHHI 3 paHillle 3a3HAYEHUMHU TEXHOJOTISIMH, Jal0Th MOXJIUBICTb
MIBUAKO 3700yTH MOTPiOHY 1H(OpMaIIiio PO a0COMOTHO HEBIIOMHUX JIOACH. A 4uM
O1JIBIIIE BIJIOMO PO KOPUCTYBAYiB, TUM JIETIIIE 3aCTOCYBATH TEXHIKY MIEPEKOHAHHS, 100
3aIlpOINOHYBATH iM caMe Te, 1110 M 10100a€eThest a00 YOT0 BOHU OOSITHCS.

Taxum unHOM, collianibHa iHXeHepis B ymoBax po3BUTKy LI Ta iHmmx TexHomorii
cTac 0araTOrpaHHOI0 Ta HAJ3BUYAWHO JUHAMIYHOIO 3arpo3010, pPOOJISIUYM aTaku
MacCIITA0HUMH, PEATICTUYHUMUA W  TIEPCOHATI30BAHUMHU, KOJIH  “MOKIIUBOCTI
Ki0ep37I0YMHIIIB OOMEXYIOTbCS HE TEXHIYHMMHM yMOBaMH, a Jimiie (panrasiero”. Ase
CKUJIbKU O TEXHOJIOT1H He 3’ aBHIIOCS Hapasi (1 B 3HAUHIM Mipl BOHH YCKJIaIHIOIOTh JIESKI
maxpaicbki Jii) Ta B MailOyTHbOMY, BCI BOHM Pa3oM 13 MepeBaraMu CTBOPIOIOTH HOBI
BUKJIMKH K10epOesneni. ConianbHa 1HXKEHepish He 3HUKHE caMa 1o co01, OCKIIbKY BOHA
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0a3yeTbcsi Ha KIIOYOBUX IMpoOJieMax JIOACHKOTO CHUIKYBAaHHS, Ha BHUKOPUCTAaHHI
JIOJICBKUX €MOITiN Ta OBipH, il TOTpiOHO mpoTHaiaty [1, 2].

Jlns mpoTHii collanbHId 1HXEHepii, 3 oMoy Ha 3pOCTarodi PU3HKH, MOTPIOHO
M1IBUTITYBAaTH 0013HAHICTh TIPO METOIU KibepaTak i criocoOu 3aXucTy Bij HUX. PoouTH
11e TOTPiOHO IIe 1HTEHCUBHIIIE 1 MOCTIMHO, MO0 y pa3i 3arpo3u JIOJUHA MPABUIBHO
misuta Maibke aBTomatnyHo [3]. Takok, BUHHKae moTpeda B OHOBJICHHI HOPMATHUBHO-
npaBoBUX MexaHi3MiB. Ha 3akoHO#aBuOMYy piBHI, JepKaBa Ma€e pO3pOOUTH CTaHAAPTH
etnuHoro Bukopuctanus LI, BBecTu BIANOBIAAIBHICTS 32 CTBOPEHHS Ta MOLIUPEHHS
(elKOBOTO KOHTEHTY, BIPOBAIUTH CUCTEMH TMEPEBIPKHM ABTEHTUYHOCTI LU(PPOBUX
MmaTtepiaiiB. B cBoro yepry, opranizaiiii MaroTh BIPOBAIKYyBaTH KOMIUIEKCHUI 3aXUCT:
iHTerpamiro iHcTpyMmeHTIiB LI 115 BUSBICHHS MMiM03p1i0i aKTUBHOCTI; YIIPABIIHHS Ta
PO3MEKyBaHHS JIOCTYITY; 6araroakTopHy aBTeHTH(]IKaIliI0; YIIPaBIiHHS MEPCOHATIOM;
OOMEXEeHHSI TpaB; IMEpeBipKa 1JICHTUYHOCTI; TOCTIHHE NPAKTHUYHE HABYAHHS W
MIJBUIICHHS 0013HAHOCTI TIEpCOHANTY (JIFOJUHU/KOPUCTYBada); PO3BUTOK KYJIbTYPH
uu(ppoBoi 00epeKHOCTI (HABUYKK IMIOAO Bepudikauii iH(opmaiii Ta KPUTHYHOTO
aHaT3y KOHTEKCTY) Ta 1H. [loniTka O6e3nexu Ta KOMyHiKallli OpraHi3allii Ma€ oCTIHHO
OHOBJIFOBATHUCS BIJIMOBITHO 10 €BOJIIOII METOA1B MAHIIMYJISIIN Ta TEXHOJIOTIH.

BianoBiaHo, mpoTHaist coliaibHIN 1HXEHEpli NOTpedy€e KOMIUIEKCHOTO MAXO0AY, 10
MOEJTHYE TEXHOJIOTIYHI PIIIEHHS, OpraHi3auliifHi Ta HOPMAaTHBHI 3aXOJH, a TaKOX
MIJBULICHHS LHU(PPOBOI TI'PaMOTHOCTI ¥ YCBIJOMIIEHHS POJIl JIFOACHKOrO (axkTopa.
dopMyBaHHS HABMYOK KPUTHUYHOTO aHamizy iHQopmailii, Bepudikaiii mKepen Ta
0e3reyHoi TOBEMIHKA B IHU(PPOBOMY CEPEIOBHUIII CTAa€ HEOOXITHOK CKJIAJOBOIO
CydacHOro KiOep3axucTy. Takoxk BaKJIMBO PO3YMITH, IO JJIsi MPOTUIIT COIlaTbHIN
imxenepii, texHosorii Il He MoxyTh 3amiHuTH (axiBiiB 3 KibepOe3mneku, ToOTo,
texnosorii I e ne “nanares’ myist 3aXycTy Bia Kidep3arpos, a JUIIe JOTIOBHEHHS, SIK
edeKTHUBHI IHCTPYMEHTH JIJIsl 3aXHUCTY CY4acHOTo 1H()OPMAIIIHOTO TPOCTOPY/JIFOIUHHU.
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ABSTRACT

The article analyses how the quality of teacher—student relationships in
contemporary general education classrooms shapes academic achievement,
motivation, social behaviour and long-term educational trajectories, with special
attention to current reforms in Azerbaijani schools. It explains that research from
developmental psychology, learner-centred pedagogy and culturally responsive
teaching already describes specific interaction patterns, such as emotional support,
instructional dialogue and shared responsibility, which directly influence students’
engagement and achievement. Building on these findings, the article formulates a
methodological model for organizing teacher—student relationships through purposeful
planning of classroom communication, feedback, assessment and discipline as integral
elements of the teaching process rather than as separate “soft” issues. The text connects
this model with curriculum reform in Azerbaijan and shows how teachers adjust their
professional roles, beliefs and daily practices when they move from a transmissive,
textbook-driven classroom to a competency-based, student-centred environment. The
article finally offers concrete recommendations for lesson design, teacher education
and school-level support that align relational pedagogy with national curriculum goals
without breaking the continuity of existing traditions.

Key words: teacher—student relationships, classroom interaction, instructional
communication, Azerbaijan education reform.

Introduction

In contemporary schooling, the organization of teacher—student relationships inside
the teaching process defines whether curriculum reforms stay on paper or transform
into real learning experiences in classrooms, because every objective, method and
assessment task passes through interpersonal interaction between teacher and learner.
Longitudinal studies show that children who experience warm, structured and
respectful relationships with their teachers in the first years of school achieve higher
test scores, display fewer behaviour problems and sustain these advantages at least until
the end of lower secondary education (Hamre & Pianta, 2001; Ansari, Hofkens, &
Pianta, 2020). Research that compares different pedagogical approaches also
demonstrates that learner-centred teacher behaviour, which includes empathic
listening, clear explanations, cooperative goal setting and frequent formative feedback,
produces stronger cognitive and affective outcomes than strictly teacher-centred

41



EDUCATION
INNOVATIVE APPROACHES TO SOLVING SCIENTIFIC PROBLEMS IN EDUCATION

patterns, even when curriculum content and school resources stay unchanged
(Cornelius-White, 2007; Hattie, 2009). In Azerbaijan the introduction of a competence-
based national curriculum and new assessment standards increases expectations toward
teachers, because they guide students not only to reproduce information but also to
interpret texts, solve problems and work collaboratively, which requires a different
quality of interaction in every lesson (Karimova, Kazimzade, & Silova, 2014).

The purpose of this article is to examine methodological approaches that help
teachers organize constructive teacher—student relationships in the teaching process
and to describe practical possibilities for applying these approaches in general
education schools, including the context of ongoing reforms in Azerbaijan. The article
analyses key concepts and empirical results from international research on teacher—
student relationships, compares several influential perspectives and then brings them
into dialogue with national curriculum documents and classroom practices. The
scientific novelty of the text arises from the attempt to integrate psychological models
of attachment and classroom interaction (Pianta, 1999; Hamre & Pianta, 2001; Ansari
et al.,, 2020) with learner-centred and culturally responsive pedagogy (Cornelius-
White, 2007; Gay, 2010; Samuels, 2018) and with the specific conditions of a post-
Soviet education system that moves from a knowledge-transmission paradigm toward
competency development. On this basis the article formulates a coherent
methodological framework for lesson planning, interaction techniques and teacher
reflection that treats the teacher—student relationship as a central structural element of
the teaching process rather than as a purely ethical or psychological background.

Literature review

In the psychological tradition, teacher—student relationships appear as a specific
form of adult—child attachment that shapes academic and social development across
the school years. Pianta (1999) describes teacher—student relationships as organized
systems of beliefs, emotional exchanges and interaction routines, and shows that these
systems develop through daily classroom experiences in which teachers interpret
students’ behaviour, students interpret teachers’ expectations and both sides gradually
stabilize patterns of closeness or conflict. Hamre and Pianta (2001) follow a cohort of
children from kindergarten to eighth grade and demonstrate that high levels of conflict
in early teacher—child relationships predict lower grades, weaker work habits and more
discipline problems later, even when cognitive ability and previous achievement stay
under statistical control, while early closeness with the teacher associates with
persistence, better academic performance and fewer behaviour difficulties. More recent
longitudinal analyses by Ansari, Hofkens and Pianta (2020) confirm that the
cumulative quality of teacher—student relationships from kindergarten to sixth grade
relates to achievement, socio-behavioural adjustment and aspirations in ninth grade,
and they additionally show that conflict during the later primary years has a particularly
strong connection with underachievement and disengagement in adolescence.

Parallel to this developmental perspective, research on learner-centred pedagogy
concentrates on the instructional side of teacher—student relationships and examines
how specific relational behaviours influence learning processes. In a meta-analysis of
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119 studies with more than 355,000 students, Cornelius-White (2007) reports that
teacher empathy, non-directive classroom management, encouragement of student
voice and warm regard correlate positively with academic achievement, motivation and
critical thinking, with effect sizes comparable to those of many structural school
reforms. Hattie’s synthesis of over eight hundred meta-analyses on achievement
identifies teacher—student relationships as one of the most powerful influences on
learning, with a higher effect size than typical class size reduction or use of many
specific teaching strategies, and explains that students benefit when they perceive their
teachers as fair, trustworthy and genuinely interested in their progress (Hattie, 2009).
These quantitative results complement qualitative classroom studies that describe how
teachers who listen to students’ explanations, negotiate criteria for success and respond
to errors without humiliation create a climate where students attempt challenging tasks
with greater persistence.

A further body of research introduces cultural diversity and social justice into the
analysis of teacher—student relationships. Gay (2010) formulates culturally responsive
teaching as an approach in which teachers use students’ cultural knowledge, prior
experiences and communication styles as resources for teaching and argues that warm,
respectful and academically demanding relationships grow when teachers recognize
the cultural identities of their students instead of expecting assimilation into a single
norm. Samuels (2018) investigates how in-service teachers interpret culturally
responsive pedagogy and finds that teachers who deliberately connect curriculum
topics with students’ life worlds, invite multiple perspectives during discussions and
adapt interaction patterns to different communication styles increase students’ sense of
belonging and participation, especially among marginalized groups. These studies
show that relational work is not limited to individual warmth but also includes
recognition of social identities, power relations and classroom norms, which becomes
highly relevant for multilingual and socio-economically diverse schools.

Comparative perspectives on education systems contribute a structural dimension
to the literature on teacher—student relationships. In the chapter about Azerbaijan in
Education in Eastern Europe and Eurasia, Karimova, Kazimzade and Silova (2014)
describe how the 2006 national curriculum and subsequent reforms explicitly promote
active learning, critical thinking and student participation, while many teachers
continue to work with traditional, teacher-centred methods inherited from the Soviet
period. Their analysis shows that teachers express strong support for the new goals of
the curriculum, including a more dialogic and cooperative relationship with students,
but face tension between these expectations and assessment pressures, limited
resources and deeply internalized beliefs about authority and discipline. In this way
their work illustrates how systemic and cultural factors interact with psychological and
pedagogical mechanisms described by Pianta (1999), Hamre and Pianta (2001) and
Gay (2010), and explains why methodological support for organizing teacher—student
relationships is necessary if reforms aim to change daily classroom practice rather than
only official documents.

The reviewed literature therefore presents several complementary views that
converge on the idea that teacher—student relationships influence not only emotional
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comfort but also concrete academic outcomes, classroom behaviour and long-term
trajectories, while also showing that these relationships depend on structural
conditions, cultural diversity and teacher beliefs. Developmental research underlines
predictive links between early relational quality and later achievement; meta-analyses
of learner-centred pedagogy highlight specific teacher behaviours that correlate with
higher performance; culturally responsive approaches connect relationships with
equity and inclusion; and system-level studies from Azerbaijan and other post-Soviet
contexts reveal how curriculum reforms change expectations toward teachers without
automatically providing the methodological tools required for new relational practices.

Main part: methodological approaches and application possibilities

The present article develops a methodological framework that organizes teacher—
student relationships as an integral dimension of the teaching process, using
international research findings as analytical tools and the realities of Azerbaijani
general education as the main context of application. The framework treats the
relationship between teacher and student as a planned component of lesson design that
Interacts with aims, content, methods and assessment, rather than as an informal
atmosphere that emerges spontaneously. Building on Pianta’s description of
relationships as systems of beliefs, interactions and individual characteristics (Pianta,
1999), the framework assumes that teachers design classroom interactions through
concrete decisions about how to open the lesson, pose questions, respond to errors,
organize group work and close the lesson, and that these decisions structure students’
opportunities to experience emotional security, autonomy, competence and social
connection.

Within this framework the emotional dimension of the teacher—student relationship
links directly with the organization of classroom routines and feedback. Warmth and
closeness appear not only in explicit expressions of care, such as greeting students by
name and acknowledging their efforts, but also in predictable lesson structures,
consistent behaviour rules and transparent grading practices. Hamre and Pianta (2001)
show that relational conflict in early grades predicts later behaviour problems even
after controlling for earlier misbehaviour, which means that teachers reduce future
discipline difficulties when they replace sarcasm, public humiliation and rigid control
with calm, firm and respectful guidance that still sets clear limits. In a secondary-school
literature lesson in Baku, for example, a teacher who establishes a routine of short
individual conferences during writing tasks communicates to each student that their
opinion matters, that the classroom is a safe place to ask questions and that feedback
focuses on growth rather than punishment; this interaction pattern stabilizes trust and
reduces defensive behaviour during subsequent whole-class discussions.

The cognitive and instructional dimension of teacher—student relationships
develops through the quality of classroom dialogue, the nature of questions and the
type of feedback that teachers use during explanations and practice activities. In lessons
where teachers frequently ask closed, factual questions and immediately evaluate
answers, students follow a recitation pattern and define the relationship with the teacher
as one of control and surveillance, while in lessons where teachers pose open questions,
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invite students to justify their ideas and encourage them to respond to each other’s
arguments, students interpret the relationship as a partnership in constructing
knowledge. Meta-analytical findings that relate learner-centred teacher behaviour to
achievement (Cornelius-White, 2007; Hattie, 2009) indicate that this shift from
monologic to dialogic interaction increases not only engagement but also performance,
because students process information more deeply when they explain, argue and
connect concepts with previous knowledge. In practical terms a mathematics teacher
in an Azerbaijani eighth-grade classroom who organizes short think-pair-share
activities before collecting answers, asks students to compare strategies on the board
and respond to each other’s reasoning and uses written comments that describe specific
strengths and next steps, designs a relationship where students perceive the teacher as
a guide who shares responsibility for understanding rather than as a judge who simply
checks correctness.

The participatory and disciplinary dimension of teacher—student relationships
emerges particularly clearly when teachers distribute roles and responsibilities in the
classroom. In many schools students stay passive because the teacher keeps exclusive
control over rules, materials and evaluation, which produces compliance without
genuine ownership and leads to hidden resistance or superficial participation. Research
on relational processes suggests that when teachers involve students in setting class
norms, designing evaluation criteria and monitoring their own progress, students show
stronger behavioural engagement and fewer discipline problems (Hattie, 2009; Hamre
& Pianta, 2001). In a history lesson that follows the Azerbaijani curriculum, a teacher
who begins the term with a structured conversation about expectations, co-creates with
students a short list of discussion rules, assigns rotating roles such as discussion leader,
summarizer and evidence checker, and incorporates self-assessment checklists for
project work builds a relationship where students experience respect and influence,
which decreases the likelihood of disruptive behaviour and increases readiness to
accept corrective feedback.

Cultural and linguistic diversity in classrooms introduces another methodological
dimension, because students interpret teacher behaviour through the lens of their home
languages, community values and previous school experiences. Gay (2010) explains
that culturally responsive teaching grows when teachers intentionally link instructional
examples, communication styles and expectations with students’ cultural backgrounds,
and that this approach strengthens relational trust and academic engagement among
ethnically diverse learners. Samuels (2018) shows that teachers who reflect on their
own cultural assumptions and invite students to share experiences from their families
and communities create more equitable participation patterns, especially for groups
that previously stayed silent or invisible in classroom discussions. In Azerbaijani
schools where students from different regions, languages and socio-economic groups
study together, a teacher who selects texts that represent local cultural practices,
encourages students to discuss similarities and differences between their family
traditions and textbook examples, and uses bilingual resources where appropriate,
organizes a relationship that acknowledges identity and supports mutual respect; this
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relational stance reduces stereotypes and increases motivation to collaborate across
groups.

Connecting these methodological dimensions with the realities of curriculum
reform in Azerbaijan requires particular attention to teachers’ professional learning and
institutional support. Karimova, Kazimzade and Silova (2014) show that teachers in
Azerbaijan accept the official discourse of student-centred, competence-oriented
education but often struggle to implement interactive teaching and new assessment
forms because they lack concrete models of relational pedagogy, and because school
cultures still value strict control and rapid coverage of textbook content. In this context
professional development activities that remain theoretical or focus only on new
materials do not change teacher—student relationships, while programmes that combine
workshops with lesson planning, peer observation, video analysis and mentoring
support teachers to experiment with new interaction patterns, reflect on student
responses and integrate relational goals into their daily routines.

The methodological framework proposed in this article therefore structures teacher
professional learning around reflective analysis of teacher—student interactions using
tools derived from research on classroom observation. Pianta’s Classroom Assessment
Scoring System, for example, differentiates emotional support, classroom organization
and instructional support as separate but related dimensions of teacher—student
interaction and provides concrete behavioural indicators for each domain (Pianta,
1999; Hamre & Pianta, 2001). When school-based teams in Azerbaijan adapt similar
observation tools to local curricular goals and cultural expectations, they describe not
only whether a teacher uses group work or formative assessment but also how students
respond emotionally, how they participate in dialogue and how they perceive fairness
and respect, which directs attention to the quality of relationships and offers shared
language for feedback. Such tools also help teachers monitor their own development,
because they record changes in classroom climate and interaction patterns over time
and connect these changes with student achievement data collected through national
assessments and school-based tasks.

Digital technologies currently reshape teacher—student relationships and create
additional methodological possibilities and challenges. Online learning platforms,
school information systems and messaging applications allow teachers to provide
frequent feedback, share learning resources and maintain contact with students and
families outside lesson time, which extends the relational space beyond the classroom
walls. At the same time, the constant availability of communication risks blurring
boundaries and increasing teacher workload if schools do not define clear norms for
response times and privacy. When teachers in Azerbaijani schools use learning
management systems to post detailed task descriptions, model answers and comment
banks, invite students to submit questions before lessons and organize short video
consultations for small groups, they maintain a relationship characterized by
responsiveness and academic support, while rules agreed with students and parents
about communication hours protect teacher well-being and prevent misunderstandings.
In this way digital tools function as instruments for implementing relational pedagogy,
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but only when teachers and school leaders design communication protocols that respect
both student needs and teacher professional limits.

Finally, the methodological organization of teacher—student relationships
influences long-term educational trajectories, because repeated experiences of support,
challenge and recognition accumulate across years and shape students’ beliefs about
their own competence and about school in general. Ansari et al. (2020) show that
students who experience consistent closeness with teachers from kindergarten to sixth
grade display higher achievement, better behaviour and stronger educational
aspirations in ninth grade than peers with more conflictual or unstable relationships,
even when socio-economic status and prior performance stay constant. When schools
in Azerbaijan and other countries treat relational work as a strategic focus, include
quality of teacher—student interactions in internal evaluation, support teacher
collaboration and align parental communication with classroom goals, they influence
not only daily discipline but also students’ long-term orientation toward learning,
which increases the likelihood that young people complete upper secondary education
and participate actively in social and economic life.

Conclusion

The analysis in the article shows that teacher—student relationships inside the
teaching process define how effectively curriculum goals translate into real learning,
because emotional support, instructional dialogue, participation and cultural
recognition enter every task, explanation and assessment situation and gradually
construct students’ understanding of school as a place where their efforts receive
respect and produce growth. The proposed methodological framework unites
psychological models of attachment and classroom interaction with learner-centred and
culturally responsive pedagogy and adapts them to the conditions of Azerbaijani
general education, where teachers move from a knowledge-transmission paradigm
toward a competence-oriented, student-centred system while still working under strong
traditions of authority and examination pressure. The article argues that teachers who
intentionally design lesson routines, questioning strategies, feedback practices,
participatory norms and culturally inclusive materials create relationships that
simultaneously maintain clear expectations and strengthen trust, autonomy and
belonging, which leads to higher achievement, better behaviour and more stable
educational aspirations. The text also indicates that professional development,
observation tools and digital communication strategies support this relational work
only when they focus directly on interaction quality and provide continuous
opportunities for planning, experimentation and reflection, instead of limiting
themselves to presentations of new standards or materials. As a result the article
concludes that education reforms in Azerbaijan and similar contexts reach their full
potential when teacher—student relationships receive the same level of methodological
attention as curriculum content and assessment procedures, because systematic
relational pedagogy turns abstract policy goals into sustainable classroom practice.
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AKTYAJBHICTh MPO®LIAKTUYHOI POBOTH 3
MIJIITKAMMY IIOJ0 ®OPMYBAHHSI AJITEKBATHOT'O
CTABJIEHHS JIO AJIKOTOJIIO

IryminoBa CeiTiana PemiBHa

BUMTEJIb XIMil, BUNTEIb-METOUCT

033CO «CepriiBcbkuii minei» CepriiBcbkoi cenuinHoi paau Oaecbkoi 061acTi
Yxkpaina

Cpionnii Lnasg OaexkcanapoBu4
y4eHsb 9 knacy

JosoroBa Mapisi AHaToJtiiBHa
yueHuus 9 kiacy

Crenanimena BaJsepis BitasiiBHa
y4eHuLd § Kiiacy

Jlesuenko FQuis OJieriBHa
ydyeHuld 9 kiacy

HanMmipHe crio>krBaHHs aJIKOTOJIbHUX HAIO1B 3aCy1KYyBajOCh NPAKTUYHO HA BCIX
eTanax pO3BUTKY JIOACTBA i OyJO MpeAMETOM Halpi3HOMAHITHIIIMX NPUMYCOBHUX 1
NpoQUIAKTUYHUX 3aX0[1B. BomHoYac, mocTiiiHe 3pOCTaHHS TEMIIIB aJIKOroJi3alli Ta
3arOCTPEHHSI TOB’SI3aHUX 13 HEK COLIAIbHO-€KOHOMIYHUX 1 MEAUYHUX MpoOIemM
CBIJTYUTH MPO T€, 1110 BOHU MAJIM BIJIHOCHO HU3BbKY €(peKTUBHICTh. [Ipobiema nmporuii
MUALITBY Ta aJKOTOJI3My B3araii BIAINIUIA HA APYTWH IJ1aH, IPUINMHWINA ICHYBaHHS
OUIBIIICTh 1HCTUTYTIB, SKI 3A1MCHIOBATM IUIECHPSIMOBAHY IIMPOKOMACIITAOHY
TISUTbHICTD, CIPSMOBAHY Ha MPOTUIII0 NUSLTBY Ta alkoroyizmy. B pe3ynbrari, piBeHb
CIIO’KMBAaHHS aJIKOTOJIBHUX HAmoiB B YKpaiHI BHUMIIOB 3-TiJ] KOHTPOJIO U JOCAT
KpuTuyHOi Mexi[2]. JltomuHa y cTaHl CH'SHIHHS BTpada€ KOHTPOJb HaJ CBOIMH
BunHKaMu. JKIHKM Ta MIJUITKU CTAIOTh AJIKOTOJIKaMH Ha0araTto MIBUAIIE, HIXK
40JI0BiKY. JKiHOYHH Ta MUIITKOBUM aJKOTOJII3M MaiKe HE JIIKYEThCS.

[Ilopoky B YkpaiHi BiJ] 3JI0B)KUBAHHS aJIKOTOJIEM ITOMUPAE OJIM3HKO COPOKA THUCSTY
oci0. bauzpko 25% BumManKiB - 1€ JIeTaJdbHI AJIKOTOJIbHI OTPYEHHs, MOB'S3aHl 3
B)KMBAHHSAM CIIUPTHUX HANOIB MiANIILHOTO BUroToBieHHs. [le 25% - cepuieBi Hanay,
MPUYHMHOIO SIKUX CTaJ0 HETMOMIpHE PO3MUBaHHS ankoronto. A 50% npunanae Ha 1HIII
3aXBOPIOBAHHS Ta HEIACHI BUIMAJIKH, 1[0 CTAJIMCA YEpe3 BAKUBAHHS alKOroJto. | sKio
CepleBUM Hamaj MO)Ke 3a0paTd KUTTA JIIOJWHH, SKa HIKOJIM HE OYB XPOHIYHUM
AJIKOTOJIIKOM, TO CMEPTh BiJl LIMPO3Y MEUYIHKK a00 MCHUXOCOMATHYHUX PO3JajiB, IO
B1I0YJIMCS BIJI XPOHIYHOT'O QJIKOTOJI3MYy, - 11€ OCTaHHIM 1abenb B TOBIOMY ILISAXY
3JIOBKMBaHHs ajkoronem|1].
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B Vkpaini Hapo 31aBHA 3HEBAXkKaB I1'SHUITh, PO3MOBIIaB PO HUX CMIIIHI iCTOPIi.
[To sspmapkax BOIWIHM BEAMENs, SKUH MOKA3yBaB, SK «IT'STHUM YOJIOBIK MTOBEPTABCS 3
IUHKY J0a0MYy». Haposa ckiaB AECSITKHM TMPHUKA30K Ta MPHUCTIB'IB MPO MHSITBO 1
'sHUIb. 30KpeMa, «[I'SHuI 1 CBUHS — TO OJHAKOBI 3BaHHsS», «/Jle mUAITBO, TaM i
JEIAITBOY, «JlomuBCcs 10 TOTO, IO B XaTi BiTep Biey, «CiM'T BiIypaBcst — 3 TOPLIKOIO
oOBiHuaBcs», «Iluii, Opare, muii, a Ha cTapicTh — TOpOa ¥ Kuit», «SK Tymse, Tak
T'YJISIB,— Hi 4001T, Hi XaJIsIB, TIOKH JIOJOMY JIHIIIOB — IIiI0IIOB HE 3HAKIIIOBY.

[cTopist mokasye, IO aJKOTOJICTIUTTS HE € TaKOK «JaBHBOIO» 1 «CIABETHOIO»
TPAAMIIIELO, SIK IPUNUHATO BBAXKATH Yy CYYaCHOMY CYCHUIbCTBI.

JlocniKeHHs paHHBOTO TEepioly XpUCTUSHCHKOI Pyci mokaszanu, 1o B Ti 4acH
TBEpE3iCTh OyJia HalllOHAJIBHOIO PHCOI0 HAIIOr0 HApoAy, WO TIepeaaBaiacs 3
MOKOJIIHHSI B TIOKOJIIHHSI 4Yepe3 CUCTEMY CIMEHHOro # XpUCTUSHCHKOTO BHUXOBAHHS
pa3oM 3 IHIIMMHU MOPAJIbBHUMHU LIHHOCTsIMU. Hanpuknaz, kasa3b CsitocnaB KuiBcbkuit
MaB «pO3yM HaJ[3BUYANHUI, IETTOMYJIpi€, TBEPE3ICTH.

[Tommpena gyMKa mpo Te, Mo YKpaiHChKi K03aKu Oy 3aB3ITHMU MTUSKAMH. X0
1 BXKMBaHHSI QJIKOTOJIF0 OYJI0 TIOIIUPEHNM, KO3al[bKa TPOMaja CTaBUIIACsS 10 MUALTBA
IyXKe CyBOpO. BaKMBaHHS aJIKOTOIIO T/ 9ac BIICHKOBOTO MOXO0/1Y KapaaoCh CMEPTHOIO
Kaporo. byab-Koro m'sHOTO KOIIOBHI OTaMaH HEralHO BHKHAAB 3a OOpT yoBHa. He
CXBaJIIOBAJIOCS MUSIIITBO 1 Cepe] «HAYaTBHUX JIUI»: SIKIIO KOIIOBHI 1 C14OBa CTapIIMHA
3ayBaXKyBaju 1Ied HEIOJIK Y KOTOCh 13 CITy’KO00BUX 0ci0, TO momnepepkaiu Horo Bij
I[OT0 OCOOJTMBUMHU OpJIEPAMHU, HAKA3YIOUH HOMY CYBOPO BUKOHYBATH iX. 3alIOPO3bKUI
Kim y3aram He mnoBaxkaB yCUIIKE MNHAITBO, OOpOBCS 3 IIMM 3JI0M, CYBOPO
3a00pOHAI0YH, 30KpEMA TAEMHI IIIMHKH, K TPUTYJIOK YCUIIKUX raifijaMaKiB 1 XapIu3iB.
UyTKH PO CBOE BEJIMKE MUALITBO PO3IMYCKAI caMi K03aku. Y BIIChKOBUM Yac iM Oyiu
BUTITHI 9yTKH, 1m0 Ha Cidl jumie BCl M'IOTh Ta TYJAIOTh, 00 BOPOTH, BIPSYH 1M
Oaiikam, He pa3 monananu B xanenu. KpuMmcobkuii xan 1675 poky cIoAiBalOuucCh, 1110
Ha P13/1BO K03aKH B)KUBATUMYTh HAJMIPHO aJIKOT0JIb 1 X JIETKO MOKHA Oy/1€ 3HUIIUTH,
3aIJIaTUB 32 CBOIO MOMUIIKY KUTTSAM JIE€CATH TUCSAY BIIOIPHUX STHAYAD.

He HOBUM € muTaHHS MiAJIITKOBOTO aJKOTOdI3My, Ta OCTAaHHIM 4YacOM BOHO
MOCTAa€ K HIKOJIM TOCTPO. 3a JaHMMU BcecBiTHBOI opraHizaiii OXOpOHH 3J0pOB’s,
Hallla JiepkaBa cTajia abCOJIFOTHUM JIZIEPOM cepell COpoKa KpaiH €BpONu 3a KUIbKICTIO
MiUITKIB Y Bili 11-15 pokiB, iK1 peryyisipHO B)KUBAIOTh AJIKOT0Jb. Y LUIOMY OJU3bKO
40% ykpainiiB y Biui Bijx 14 10 18 pokiB BAKUBAIOTH «TPaayCHI» HAMOi, a HIOTUKHEBE
PO3MUBAHHS MKUBAa B YKpaiHi cepel HAMMOJIOAIIOT My OIiKK 32 OCTaHHI YOTUPH POKHU
Bupocyio BABIYi[3]. MimH1 Hamoi CTPIMKO HA3J0TaHAIOTh MHUBO 3a MOMYJISPHICTIO.
[Mlokytoua odiriiiHa CTaTUCTHKA MPOOJIEMH HACTUILKH TMONIMPEHA, IO BXKE MPOCTO
nepecTae JUBYBaTU. A 3alyMyBaTUCh HaBIaku Tpebda aemani cepiiosuimie. CripoOyemo
3’SCyBaTH, YOMY CaMe B IEeP10J] CTATEBOTO JI03P1BAHHS MOJIO (b HAMO1JIbIIIE CXUITBHA JI0
HaOyTTs IWIKiJJIMBUX 3BUYOK (30KpeMa 3JIOBKUBAHHS aAJKOTOJEM), IO € I[bOMY
MEPIIONPUYMHOIO Ta 5K 13 UM O0pPOTUCH. SK BiIoMO, y niepio npudiau3no 3 12 go 20
POKIB B1I0YBAEThCS MEPEIOMHUI MOMEHT y KHUTTI KOXKHOI MOJI0J101 JitoAuHU [4]. Bin
€ 6arato B YoMy BHM3HAYAJIbHUM 1 CTBOPIOE, TaK OM MOBUTH, OPIEHTUPH B MOJATBIINX
COLIIOTICUXOJIOTIYHUX KOHTAKTaX, KOTPl € YU HE HAWOCHOBHIIIMMU YHHHUKAMU
HOPMAJIbHOI KUTTENISIIBHOCTI.
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Mema ma 3a60anns pobomu

JlocmiauTy CTaBJICHHS YYHIB HAIIOi IIKOJHM JO aJKOTOJIO Ta 3alpOIOHYBaTH
BJIACHI METOM BUPIMICHHS MPOOJIEMH, KA CTOCYETHCS YChOTO JIFOJICTBA Ta MOXKE
3MIHUTH MaiOyTHE HAIIOl IIAHETH, IUITXOM MPO(UIaKTHIHOT pOOOTH 3 MIATITKAMU Y
HaBUYaJbHUX 3aKJIajax.

Jlocnioocennsn « Cmaesnens nionimkie 00 aiko2oir0»

Y4HSMH Hamoro Jminero Oyiau TMpoBeneHl JOCTIKEHHS — COIIOJIOTI4HE

ONUTYBaHHS (aHOHIMHO). Pe3ynbTaT OMUTYBaHHS 3BEJICH] Y TaOJIHITIO:

Iumanns 2023p. 2024p. 2025p.
Bceworo Bceworo Beworo
OTIMTAHO: OMUTAHO: OTUTAHO:
30 yuHiIB 82 yuHs 82 yuHA
Uwu BBaXKAETE BU MOKITUBUM
B)KMBAHHS QJIKOTOJTIO
M1UTITKAaMH ?
A) Tak; 23 76,6% |23 28% | 67 82%
b) Hi. 6 20% |59 72% 15 18%
Komnu BU Briepie Bxuiu
aJIKOr0Jib?
A) no 10 pokis; 18 60% 17 21% |59 72%
b) no 12 poxis; 5 16,6% | 17 21% 13 16%
B) no 15 pokis; 4 13,3% | 26 32% 10 12%
I") HiKOJIH. 1 3,3% |21 64% |0 0%
Jle BU BiepIie BKUIU
AJIKOI0JIb?
A)Bnoma 3 6aTbkamu; 16 53,3% | 47 57% |52 64%
b) 3 nopocaumu 2 6,6% |14 17% 10 12%
B) 3i ctoponnimu moasmu; | 8 26,6% | 16 20% 10 12%
I") Ha camori; 3 10% |6 6% 10 12%
Axi BITUYTTS BU BIAUYIH
ICJISl TIEPIIIOTO BXKUBAHHS
AJIKOTOJTH0?
A) Ipuemne; 4 13,3% | 15 18% 12 15%
b) Henpuemue; 18 60% 15 18% |59 72%
B) Helitpanbhe. 23,3% |52 64% 11 13%
Uu BiAYyBaiu BU CTaH
CUJIBHOTO CIT SIHIHHS?
A) Tak; 23 73,3% | 19 23% | 68 83%
b) Hi. 4 13,3% | 63 73% 14 17%
Uy BBaXkaeTe BU NMUBO
IIKIJIJTABAM aJIKOTOJILHUM
Haroem?
A) Tak; 4 20% |3 3,6% |17 20%
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b) Hi. 24 80% |79 96,3% | 65 80%
Yu xoTiiau 6 BH, MO0 Barri
0aTbKH HaIMIPHO BXKHUBAIU
CHUPTHI HAMOi?

A) Tak; 1 33% |3 4% 1 1,2%
b) Hi. 28 93,3% |79 96% |81 98,6%
Yu xoTinu O BU B
MaiiOyTHbOMY HaJIMIPHO
BXKUBATH CIIUPTHI HAIO1?
A) Tak; 3 10% |20 24% 1 1,2%
b) Hi. 24 80% |62 76% | 81 98.,8%
Uwu BBa)Ka€TE BU BXKUBAHHS

AJIKOTOJIbHUX HAIlO1B
O3HAKOK HU3BKOI KYJIbTYpHU

JIIOTUHU?
A) Tak; 21 70% 55 65% 27 33%
b) Hi. 9 30% 26 35% 55 67%

AHani3 pe3ynbTaTiB ONMUTYBaHHSA MOKa3ye, M0 JIOSUIBHICTh 0 QJIKOTOJI Y
M1JIJIITKOBOMY CEPEJIOBHII 3POCTAE.

Ilionimxosuii ankozoniam

B nanuit yac B ycbOoMy CBITI BII3HAYAE€THCS 3pOCTAHHS BXKUBAHHS AJTKOTOJIBHUX
HaIoiB MJIITKaMK. Y 3B'SI3Ky 3 IIUM y 0araThoxX KpaiHax CBITY Bce OUIbIIE YBaru
NPUAUIAETBCS NPoOJieMl MOLIMPEHHS AJKOTOMI3My CEepel MOJO[I, MPOBOIAATHCA
JOCJIIIPKEHHS 3 METOI0 BUBUCHHSI MOTHBIB BXKMBAHHSIM CIIUPTHUX HAIOIB MJTITKAMHU,
BUSBJICHHS  (aKTOpiB, IO CHOPUSIIOTH PO3BUTKY  3JOBXKUBAHHS  aJIKOTOJIEM
miTiTkamMu| 6 ). barato gociikeHb, TPUCBSIUYEHUX BUBYEHHIO IMX MTUTAHb, TPOBEICHO
32 KOPJIOHOM.

OTpumani JaHl CBIYATh PO IIMPOKE PO3MOBCIOKEHHS BKUBAHHS AJIKOTOJIIO
HETIOBHOJIITHIMH 32 KOpJOHOM. J{oCimKeHHs, TPOBECH] B HAIIIH IITKOJI1, ITOKA3YIOTh,
IO CepeJl MAJITKIB, 0 BXKUBAIOTh aJKOTOJbHI HAMOi, MOPIBHSIHO HEBEIUKE YHCIIO
3JIOBKUBAIOTh HUMH (TIPO 10 CB1IYATh PE3yJIbTAaTH OKPEMHUX BUOIPKOBUX JOCIIHKCHb,
HABEJICHUX HIDKYE), OJHAK caM (haKT PAaHHBOTO MPWIYYECHHS BUKJIUKAE CEPHO3HY
CTypOOBaHICTh 1 TPUBOTY.

Dopmu npoginakmuunoi pobomu 3 nioimKamu Wooo PopMy8aHHs
A0eK8amuo20 CMasieHts 00 anrK0200

JUist  mpodUIaKTUKK — aJKOrojli3My Yy MIJJIITKOBOMY CEpEIOBUIIl MOKHA
3acTOCOBYBaTU pi3HI (popmu pobGotu. Hampukian, Oecigm 3  ydHSIMH, Tpec-
KOH(epeHIii, JIeKIi MEeAUYHUX TMpaIiBHUKIB, Oeciaiu 3 OaTbkaMu, PI3HOMAaHITHI
TpeHiHru[§].

JlocBizg nokaszye, o HaOLIbII €(PEKTUBHI € 3aCTOCYBAHHS TPEHIHTIB.

Onuc memamuyHo2o nakemy
1.Tema «Monoob ma ankozonsy.
2.Ankoeonwv i poouna
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3. Anxozonizm i pooosio

Tpeninrose 3aHATTS po3paxoBaHe:
— Ha YYHIBCHKY MOJIO/Ib;
— BIK: 14-20 pokiB;
— KIIBKICTE: 20—35 oci0;
— MicIle TPOBEJCHHS: OCBITHI 3aKIau;
— TPUBATICTH: OJIHE TPCHIHTOBE 3aHATTS - 45 XBUIIUH.

Ne |3micm pobomu Opienmosna |Pecypche 3abe3neuenns
No MpUBAiCmMo

| |Bmpasa: «3HaliOMCTBOY» 5 XB. M'sika irpanika

2 |Mo3skoBuii mtypM: «Homy Jrou I5xB. Mapkep, duin-yapr,

BXKUBAIOTh AJIKOTOJIb )

namip A 4

3 |[adopmarniitne nosigomiienns: «Illo Take |5 xB. Mapkep, duin-uapr,
aNKoroJb? BIUIMB aJIKOTOMIIO Ha 3I0POB's namip A 4
JTFOAVHI

4 |I'pa-po3munka: «Mu l1IeMO TIOJIFOBAaTH Ha |5 XB.
aeBaly

5 [ludopmariiine noBimomenss: «Mipu ta |10 xB. Mapkep, ¢uin-yapr,
(dakTu, sIKI TOTPIOHO 3HATH PO ATKOTOJIb) namip A 4

6 [BmopaBa: «OOGroBopeHHs CUTYyaIli» 10 xB. Mapkep, ¢uin-yapr,

namip A 4
7 |I'pa: «IlobGaxaHHs 5 xB
8 |IlimBeneHHs MiICYyMKIB 3aHSITTS 5 XB. Mapkep, Qpuin-yapr,

namip A 4

Jlocnioocennsn «Bnaus npoghinakmuunoi pobomu w000
Gdopmysants adekeamuo2o cmasieHHs NiOAIMKi6 00 AIKO20J0N

Vunamu nawoi wixonu 6ynu nposedeni mperineu y 7-A ma 7-b knacax.

Humanns Jlo mpeHniney Ilicna mpeniney

Bceworo Bceworo
OTIUTAHO: OTIUTAHO:
34 yuHs 34 yuns

Uu BBaXKaeTe BU MOKIIMBUM

BJKMBaHHS aJIKOTOJIIO

murTKaMu?

A) Tak; 14 42% |8 23%

b) Hi. 20 58% |26 77%

Komu Bu Bniepiie BxuiIn

aJIKOroJb?

A) 1o 10 poxis; 14 41% 14 41%

53




EDUCATION
INNOVATIVE APPROACHES TO SOLVING SCIENTIFIC PROBLEMS IN EDUCATION

b) no 12 poxkis; 16 47% |16 47%
B) no 15 poxis; 4 12% 4 12%
") HikOJIH. 0 0% 0 0%
/le Bu Briepuie BKUIN

AJIKOT0J1b?

A)Bnoma c 6aTbkamu; 26 76% 26 76%
b) 3 mopocnumu ; | 3% 1 3%
B) 31 ctoponnimu moasmu; | 1 3% 1 3%
I") Ha camori; 4 18% |4 18%
Sk BITUYTTS BU BIAUYJIU

TICTISl IEPIIIOTO BXKUBAHHS

AJIKOTOJTI0?

A) [lpuemne; 4 12% |4 12%
b) Henpuemnue; 22 65% |22 23%
B) HeiiTpasibHe. 6 23% |6 23%
UYu BiuyBaau BU CTaH

CWJIBHOTO CII SIHIHHS?

A) Tak; 19 56% 19 56%
b) Hi. 23 54% |23 54%
Uwu BBaXkaeTe BU MUBO

HIKIJIJTUBAM aJIKOTOJIbHUM

Harnoem?

A) Tak; 19 56% |34 100%
b) Hi. 25 44% |0 0%
Yu xoTtinm 6 BH, 100 Bami

0aTbKM HAAMIPHO BXKUBAJIU

CIUPTHI HAMOi?

A) Tax; 4 12% 1 3%
b) Hi. 30 88% |33 97%
Yu xotiim O BH B

MaiOyTHHOMY HaJMIPHO

B)KMBATH CIIUPTHI HATIO1?

A) Tak; 3 8,8% |0 0%
b) Hi. 31 91,2% | 34 100%
Uwu BBaXKAETE BU BYKUBAHHS

aJIKOTOJIbHUX HAIlO1B

O3HAKOK HU3BKOI KYJIbTYpHU

JIFOTUHA?

A) Tak; 17 50% |34 100%
b) Hi. 17 50% [0 0%

AHani3 pe3yibTaTiB TPEHIHTy IOKa3zye iX e(eKTUBHICTh Yy (opMyBaHHI
HEraTHBHOT'O CTAaBJICHHS JI0 aJIKOTOJIIO.
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Axmyanvnicms memu

HaamipHe cio)XuBaHHS aJIKOTOJIBHHUX HAIOIB 3aCyIXKyBaJIOCh MPAKTUYHO HA BCIX
eTamax pPO3BUTKY JIIOJICTBA U OyJI0 MpeaMETOM HaWpi3HOMAHITHIIIUX MPUMYCOBHX 1
npo(diTakTHYHUX 3axo0/iB. BomHouac, mocTiiiHe 3pOCTaHHS TEMIIIB aJKOTroji3alii Ta
3aroCTPEHHs MOB’SI3aHUX 13 HEI0 COLIATbHO-€KOHOMIYHMX 1 MEIUYHUX MPOoOIeM
CBIJUUTH MPO TE, 1[0 BOHU MajH BITHOCHO HU3BbKY €(peKTHBHICTh. B pesynbTari,
piBEHB CIOXUBAHHS aJIKOTOJIbHUX HAIMOIB B YKpaiHi BUMIIIOB 3-Ti KOHTPOJIIO i AOCAT
KPUTUYHOI Mexi — 12 miTpiB ankoroitro Ta 60 miTpiB muBa Ha JroauHy B pik. Ll
MOKA3HUKHU J03BOJIMIIM YKpaiHi 3aiiHATH Micue cepen mecT (3 50) kpain €Bponu 3
HaBUIIMMU TEMIAaMM 3pOCTAHHS DPIBHS BXXHMBaHHsS ankoromoo[7]. Hacminku Ttakoi
IHEPTHOCTI CYCNUJIBCTBA B IMUTAHHIX KOHTPOJIIO 32 AJIKOTOJEBKMBAHHIM CTaIH JJIs
HAIIOro TeHO(QOHTY KaTacTpOopIYHUMHU. 3aBIaHHIM Cy4acHOI YKPaMHCHKOI LIKOJIH €
(GbopMyBaHHS aIeKBaTHOI'O CTaBJICHHS IMIJUIITKIB J0 aJIKOTOJIO.
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BUKOPUCTAHHSA TEXHOJIOI'TA MAHHAMENIIHIY
TA BYOD HA YPOKAX ICTOPII TP OYHOMY TA
AUCTAHIIMHOMY HABYAHHI

I'puropamenko BikTopis FOpiiBHa

BUYHUTEIb iCTOPII,

CIICLIATICT BUIIOT KaTeropii, «CTapIIni YUYUTEIbY,
3anopi3bKuii HABYAIBLHO — BUXOBHUN KoMILieKc Ne 67

AxTyanbHicTb. HUHI OCHOBHHMM IIPIOPUTETOM PO3BUTKY KpaiHHM Ta ii cTpaTerii €
MOKpAIIeHHs] SKOCTI OCBITH 1, BIEpPIIy 4Yepry, e(eKTUBHE BIPOBAKEHHS
iHQopMaIIHHUX Ta KOMYHIKAI[IMHUX TEXHOJOriH B OCBITHIM mporec. [lepexin
CYCIUIbCTBA BiJl 1HIYCTPIAJIbHOTO 110 1H(GOPMAIIHHOTO CYCHIJIBCTBA Ta COIIAJIbHO-
€KOHOMIYHMX 3MIH, 10 Hapa3l BiAOyBalOThCS, BUMAraroTh pe(opMyBaHHS OCBITH.
BukopuctanHs MOOLIBHOTO HaBYaHHS MOKHA BIIHECTH JI0 HOBHX 3aCO0IB PO3BUTKY
iH(QopMaIiHUX TeXHOJOT1i. BukopucTanHs MOOUIBHUX MPUCTPOIB y HABYAHHI
LIKOJISIPIB /A€ MOKJIMBICTh JITSM OTPUMYBATH JOCTYN O HABYAJIbHUX MarepiaiiB, a
BUUTEIISIM — KEPYBaTH MPOIIECOM HaBYAHHSA Ta HOTO BiJICIIIKOBYBATH.

OnHuM 13 HUISAXIB 3allpOBA/XKEHHSI MOOLJIBHOTO HaBYaHHS B IIKOJII MOXeE OyTH
BUKOpHUCTaHHA TexHoJoT1i MaitHaMmenninry Ta BYOD (Bring Your Own Device).

Cytp texnousorii BYOD mnonsirae B ToMy, 110 Y4HI NPUHOCSTH CBOi MOOLIBHI
IPUCTPOI, Ta 3 iX TOIIOMOTI'OI0 B1/I0YBAa€ThCs MIEBHA 3aIlJIAaHOBAHA yuuTeIeM poOoTa Ha
ypori [10]. 3apa3 y Mepexkax icHye OaraTo pi3HHX MOOUTBHUX JOJATKIB, IIATHOPM 1
pecypciB, Skl MOXHa BHUKOPUCTOBYBAaTH Il HaBuaHHs, 30kpema Google Forms,
Survey Monkey, Kahoot it!, Plickers, Grand Tools, Promt offline translator, Education
App For Kids, Linear X, Quick quadratics, Prezi, PowToon Ta 06araro iHmmx
[11]BukopucTOBYIOYH 111 1OJATKH, YUUTEh MA€ MOKJIUBICTD IIBUIAKO OLIHUTH 3HAHHS
Ta BMiHHS, CTBOPUTH HaBUYaJIbHI MaTepiaiy B €IEKTPOHHOMY BUIJISAL. SIK mpaBuiio, 1i
MpOrpamu MpalioTh 3 PI3HUMH ONEpaLliiHUMU cucTeMami, a came: Windows, Linux,
Android, BlackBerry, 10S, TomMy MOXHa HpPOXOJWUTH TECTH, BIAMNOBIAATH Ha
KOHTPOJIbHI 3alUTaHHs, PO3B’A3yBaTH PIBHSAHHS, CTBOPIOBATH Npe3eHTallli, OyayBaTu
rpadiku ¥ giarpamMu 3 BJIACHOTO MOOIIBLHOTO MPHUCTPOIO, & HE BUKOPHUCTOBYBATH
CTaIllOHApHUM MTepCcoHAbHMIA KoMt toTep [13].

BuxopucroBytoun MoO1TbHE HABYAHHS )1 TEXHOJIOT1H MaHaMenminry Ta BY OD
miJ 4ac OYHOro W JUCTAHIIMHOrO HaBYaHHS, s MEpEeKOoHanacs B TOMY, IO TaKUM
YMHHOM MOJKHA TI0 1HIIIOMY TIOTJISTHY TH Ha OCBITHIM mporiec. [6. C.136] BripoBaxkeHHs
MOOUTPHUX TEXHOJIOTIH Ha ypOKax ICTOpii S MOCTYHNOBO3MAIMCHIOBAJa IMPOTATOM
ocTaHHIX pokiB. OpraHi3yrouu SIKICHUM OCBITHIM TIpollec, S BUKOPHCTOBYBaJa
HACTyIH1 BEOIHCTPYMEHTApii BUNTEINS:

1. MoOuIbHI 10aTKH 3 1CTOPIi.

2. OnnaiiH-TeCTH AJid MEePEBIPKH 3HAHB 3 1CTOPil Ta miAroToBku 10 HTM.

3. Beb6-pecypcu juis norauOIeHHS 3HaHb 3 TIPEIMETY.

4. OHnaiiH-1rpy, BIPaBU Ta TPEHAXKEPH JJIsI BABUYEHHS CYCIUIBHUX AUCIUIUIIH
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5.BipTyanbHi JOIIKH, «XMapH CJiB», I1HTEJIEKTyallbHI KapTH 3 HaBYaJIbHOTO
MpPEAMETY.

MOoO61JIbHI TaJ[)KETH 3HAYHO PO3IMTUPIOIOTH MOXJIMBOCTI TPAIUIIIHHOTO YPOKY:

- TenepoH BUCTYMAE MOTYKHUM 3aCO00M BIATBOPEHHSI MyJIbTUMEIINHUX (ailiB,
10 MICTSTh HABYAJbHY 1H(OpPMAIIiIo;

- mporpamMHe 3a0e3neyeHHs] MOOUTEHUX MPUCTPOIB MIATPUMYE TPAIULIAHUHN MT1IX1]T
70 HaBUaHHS, JO3BOJSIOYM BIJKPUBATH Ta meperysiaatd (aiau odicHUX Mporpam
(Word, PowerPoint, Excel);

- raJKETH HAJAI0Th TOCTYM JI0 Mepexi Internet 3aco6amMu MOO1ILHOTO 3B’ SI3KY 200
3a JIOTIOMOT'0r0 MIKUIBHOT Mepexi Wi-Fi;

- MOO1JIbHI 10JIATKU CTBOPIOIOTH HOBUM SIKICHUI HAaBUAJILHUM MPOCTIP.

VY mporeci MiATOTOBKM 10 YPOKIB 13 3aCTOCYBaHHSAM TaPKETIB s Hamarajacs
3a0e3MeuyBaTy peaiizaiilo TPhOX OCHOBOMOKJIAJAIOUMX MPUHIUIIIB OpraHizaiii
OCBITHBOI A1SITTBHOCTI:

1) 1Hdopmamiiinoro (copMOBaHICTb NPAKTUYHUX HABUUOK €(HEKTUBHOTO
onpauoBaHHs IHQopMalli y pi3HUX (popMmax il IpeacTaBICHH);

2) TEXHOJIOTIYHOTO (YMIHHSI Ta HAaBHUYKU POOOTH 3 MOOUIBHUMHU MPUCTPOSIMHU Ta
MIPOTPAMHUM 3a0€3MEYEHHSM);

3) mporiecyalbHO-AISUIbHICTh (HaBYAJIbHO-II3HABAJIbHA JISUIBHOCTh YUYHIB uUepes
oTpaltoBaHHs IHPOPMAIIHHUX PECYPCIB 3 METOIO PO3B’A3aHHS MTOCTABJICHUX 33]1ay).

CpbOro/iHi MOKJIMBOCTI 3aCTOCYBaHHS Ha YPOIIl 3BUYaHUX cMapT(OHIB (1K1 HasIBHI
B KOXXHOTO Y4YHS), a TaKOX IUIaHIIETIB, Maibke HeoOMexeHi. Hemapemuo, XXI
CTOJIITTS HA3UBAIOTh «CTOJITTSIM TaJPKETIBY», aJKe Halll JITH MalTh TaK 3BaHE
«KJIITOBE MUCJICHHS», 1 HaBUaTH I1X 3aCTapiIMMH METOJaMH HempumycTumo. Jlims
cMapTPOHIB Ta IUIAHILETIB Ha ChOTOJHI CTBOPEHO BEJIMYE3HY KIIBKICTh OCBITHIX
MOOUTBFHUX JTOAATKIB, SIK1 JIETKO 3aBAHTAXKYIOTHCS Ha TaJKET 3a JIOMOMOT0I0 MPorpam
Play Market aGo App Store.

Pe3ynpTaToM BHOPOBAIKEHHS €JIEMEHTIB MOOUIBHMX TEXHOJOTIM, MNpuiloMiB
Bi3yauni3alii HaB4aibHOro Matepiany, QR-koziB, BiieopparMeHTiB B OCBITHIN IPOCTIP
€ TIIBUILICHHS iHTEPECY YUHIB 0 HAaBYaHHS, PO3BUTOK HABUUOK KOMaHIHO1, TPYTOBO1,
1HUBITyaJIbHOI POOOTH Ta CIIBIpaIli, PO3BUTOK KOMYHIKaTUBHUX HAaBUYOK.

BuxopucranHs MOOUIBHUX TEXHOJIOTH Ta MAaHAMENIIIHTY Ha YPOKaX CyCHUIbHHUX
JTUCITUIUIIH € JIIEBUM CIIOCOOOM MOTHMBYBAaHHS IIKOJSPIB /IO HABYaHHS, SKUM
JI0TIOMarae MepeKOHaTH yYHIB HABYATHUCS Ta CTUMYJIIOBATH 1X IHTEPEC JI0 MPEIMETY.
AHari3 miarpam, CBiTYUTh TIPO 301IBIIIEHHS BIJICOTKA SKOCTI 3HaHb 3 icTopii. [1Ikomspi
13 3a/JI0BOJICHHSM TIOYMHAIOTh BUKOHYBAaTH 3aBIaHHS 3 MpPEaMETy Ta B3araii
Cepio3HilIe CTaBIATbCA A0 BHUBYEHHs Icropii. Lleit (¢akt nOiaTBEpIXKYyIOTh
MPEJICTaBIICH] Pe3yJbTaTH aHalli3y YCHIIIHOCTI YYHIB 6-X, 7-X KJaciB MNPOTITOM
KUIbKOX poKiB (puc.l, 2,3).
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Hopisasans AKocTi YemimBoCTi YIHIB 6-X KIACIE 3 TeMH Nopieparea axocti venimaocti @ ececeitasol icropil yanin
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Puc.3 ABTOpCHKHIA aHATI3 PE3yJIBTATHBHOCTI YUHIB 7-X KJIAaciB 3 BCECBITHBOI iCTOPIl

3acTocyBaHHS MOOUTbHUX TEXHOJIOT1 103BOJIsI€ €PEKTUBHO BUKOPUCTOBYBATH YacC
Ha ypolli, OTPUMYBATH MUTTEBUM 3BOPOTHIN 3B’SI30K MiXK BUUTEIEM Ta YYHEM,
CTBOPIOE KOM(BOPTHI YMOBH JJT KOXKHOT TUTHHH, TIEPCOHAII3YIOUH TTPOIIEC HABUAHHS,
na€ HEOOMEKEHUU MOCTYI JI0 PEeCypCiB HaBYaHHS, PO3BMBAE€ HABUYKM IHTEPHET-
IPaMOTHOCTI, CIIPUSE PO3BUTKY HABUUOK KOMYHIKATUBHUX 3A10HOCTEH.

Ane npu BukopucTtanHi TexHosorii BYOD mMoxyTh BUHUKHYTH TPOOJIEMH, TOMY
MOTPiOHO IIYKATH BapiaHTH iX BUPIIICHHS, a HE BIIMOBJIATUCH B1JI 11€1 TEXHOJIOTII:

* [UTaHYyBaTU POOOTY 3 MPUCTPOSIMU HE OifbIne, Hixk Ha 10-15 xBunuH;
* O3HAOMHTH 0ATHKIB 3 MOOUTBHUMH TEXHOJOT1SIMUA, BCTAHOBUBIIU (DYHKIIITO
«baThKIBCHKUIT KOHTPOJIBY ISl 3a00pPOHEHOTO KOHTEHTY.

Buxopucrtansas MOOUIBHUX TEXHOJIOT1M Ta MaWHAMENIIIHTY Ha YPOKaX CyCIUIbHUX
JTUCLUIUTIH € JIEBUM CIIOCOOOM MOTHMBYBAHHS IIKOJSPIB 1O HaBYaHHS, SKHUI
JI0TIOMarae MepeKoHaTH YYHIB HABYATHUCS Ta CTUMYJIIOBATH iX IHTEpPEC A0 MpeaAMeTa.

[lemaror MoOBUHEH MPOSBIISITH TBOPUICTH 1 KPEATUBHICTH Y BJIACHIN ISUIBHOCTI MPHU
BUKOpHUCTaHHI TexHosorii BYOD.

Omxe MOXXHA 3pOOUMTH BUCHOBOK, IIIO BIPOBAKEHHSI MOOITBHUX TEXHOJIOTIH y
HaBYaHHI, HAJa€ MOXJIMBICTh BHKOPUCTOBYBATH (DYHKIIIOHAIBHICTh CMapTQOHIB 1
TUTAHILIETIB AJIS X IIUPOKOT0 3aCTOCYBAaHHS B SIKOCTI TEXHIYHHUX 3aCO01B HaBUAHHSI.

3 MeTOI0 MiIBUINECHHS iX PIBHIB ] YaC HAaBYaHHS ICTOpPIi MOIIILHO AKTUBHO
BUKOPHCTOBYBaTH CyyacHl 3acoOu Ta 1H(OpMaliifHO-KOMYHIKAIIiiHI TEeXHOJIOTI]
HaBUYaHHS.

58



EDUCATION
INNOVATIVE APPROACHES TO SOLVING SCIENTIFIC PROBLEMS IN EDUCATION

Oco0MBO BHUKOPHUCTaHHS I1HTEPHET - PECypciB €  aKTyaJlbHUM IIiJT 4ac
JTUCTAHIIIHHOTO HABYAHHS, SIKUI CTaB HEB1JI’ €EMHUM €JIEMCHTOM HaBYAJIbHO-BUXOBHOTO
MPOIIECY B OCBITHIX 3akjiajax YKpaiHW B Mepioj MOBHOMACII-TAOHOTO BTOPTHEHHS
pocii Ha TepUTOpit0 YKpaiHu. AJie ICHYIOTh 1HII CEpBICH I PO3POOKU CydacHUX
JTUAAKTUIHUX 3aC00IB HAaBYAHHS SIKI JOIUIGHO OMAHYBATH y BJIACHIN MemarorivyHin
TISUTBHOCTI.
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MACOBE BIIKPUTE OHJIAWWH HABYAHHS
3ACOBAMU CUCTEMU MOODLE

Jlenuncenko Haranst JIeonigiBHa

KaHI. (i3.-MaT. HayK,

JOLEHT Kadeapu MaTeMaTHUHOT (Pi3UKH Ta AU(epeHIliaTbHUX PIBHIHb
HarionansHuil TEXHIYHUNA YHIBEPCUTET YKpaiHH

«KuiBchkuii moniTexHiuHui 1HCTUTYT iMeHi [ropst CikopcbKoroy»

OmHuUM 13 MPIOPUTETHUX HAIIPSMKIB B c(pepl OCBITH Y KpaiHU CTaJIO BIPOBAKEHHS
JMCTaHIIITHOTO HaBYaHHs B OCBITHIN mpoliec. B nanuii yac y Hammii kpaiHi yCHIIITHO
peanizyetbes poekT SELFIE (Self-reflection on Effective Learning by Fostering the
Use of Innovative Educational Technologies). Ile mnardopma, mo 103BOJSE
3MIMCHIOBATH CaMOaHalli3 3akKJagy OCBITH 10 HU(POBHX TpaHcopmallid. ABTopu
MPOEKTY pPO3rIAfaloTh MacoBi Biakputi onmaH-kypeu (MOOK/MOOC) sk
MEPCIEKTUBHY OCBITHIO TEXHOJIOT1IO JJi1 BOYJOBYBaHHS y IPOrpaMu BUIIOI OCBITH.

bararo yHIBepcUTETIB BHUKOPUCTOBYIOTh chorogi MOOK gk  pi3HOBHI
JUCTAHIIMHOT OCBITH JUIsl 3aJy4€HHsA OUIBIIOI KIIBKOCTI CTYAEHTIB, PO3IIMPEHHS
MeTO/AIB Ta (OpMaTiB HaBYAHHS Ta MPOCYBaHHSA CBOrO0 OpEeHAYy Ha PUHKY OCBITHIX
MOCTYT.

BpaxoByroun mHpoOKe MOUIMPEHHS CUCTEMHU yIpaBiiHHS HaBuaHHAM (Learning
Management System, LMS) Moodle B 0cBiTHIX ycTaHOBaX, MOCTIHE BJJOCKOHAJICHHS
Ta OHOBIIGHHA TIporpamMHOro 3abesnedeHHss gaHoro LMS, € mnepemymoBu
BUKOPUCTaHHA MOTO0 sIK iHCTpyMeHT A1 ctBopeHHs MOOK-mnatdopm y Oyab-skoMy
3aknami Bumoi ocBitTy [1]. Ilpunnun naii Takux muatdopm-mpoBaiiepiB Haramye
Mozenb peanizaiii ognoro 3 nepuBatuiB MOOK — xMOOC. [lo peui, niepii KypcH,
cTBOopeHi Ha 0a3i Crendopacrekoro yHiBepcurery y 2011 poi, 6yiau came xMOOC:s.
3a cBoero dopmoro xXMOOC — e BIIKpuTi enexkTpoHHi un Memia-kypcu (EOP uwm
HaBYAJIbHO-METOJIMYHI KOMIUIEKCH) [2], 1110 BKJIIOYAIOTh BIJICOJIEKIIT 3 CyOTUTpamu,
KOHCIIEKTH JIEKLIi, TMpe3eHTallli, BI1JIEOypOKH, HaBYaJIbHI KeWcH, ayaiodaiiu,
JIOMAIlIHI 3aBJaHHs, TECTU Ta MiACYMKOBI icriutu [3]. Yci Mmarepianu maioTh OyTH
JEH30BaH1, cepTU(diKOBaHI Ta BIAMOBIIATA OOCATY Ta 3MICTY OCBITHIX MpoOrpam 3a
3asBJCHUMHU HamnpsMamMu MIATOTOBKM Buimly [2]. BaxiauBumu € Biglbip Ta
CHUCTEeMaTH3alllsl 3MICTy HAaBUAJIbHOIO KOHTEHTY, IJIAHOBICTh Ta CBOEYACHICTH MOTO
noctaBku ciyxadam [4]. CtyaeHTa GopMyroTh IHANBIAyaTbHUN Tpadik HAaBYaHHS Ta
3BITHOCTI, TPOXOJATH IOTOYHHUN KOHTPOJIb Ta CKJIQJAOTh IMiJICYMKOBI 1CHHUTH.
VYcniHe 0CcBOEHHS KypCy UM IIPOrpaMu Ma€ B 1/1€ajli HaJlaBaTu CIyXadyeBl/CTYEHTY
MPaBO Ha 3K YHIBEPCUTETOM MPOUICHOT TUCIUTIIIHN 3 OTPUMAHHSIM BIJIIOBITHOTO
ceprudikata. CTyIEeHTH MOXYThb JEMOHCTPYBAaTU SIK pI3HUNH piBeHb 0a30BO1
MIATOTOBKM 1O TOYaTKy BHMBUEHHS KypcCy/mporpamu, Tak 1 Ppi3HI HiJACYMKOBI
PE3YJIbTaTH OCBOEHHS NMPOMOHOBAHOIO HABYAJIBHOTO KOHTEHTY. Y nporpamu MOOK-
maaTopM 3a3BUYal 3aKJIaJeHO aJrOpUTM OOJIKY OCOOJIMBOCTEH CTUJIIB HAaBUYAHHS
CllyxadiB Ta I1HAMBIAYyAJIbHUX MOXIJIMBOCTEH CHPUUHATTA HUMU Marepiany. Lle
J03BOJISIE TIEPCOHAI3YBAaTH HaBYaHHS, 30KpeMa, BHUOIPKOBO MPOXOIAUTH KypC,
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IIPOIMYCKA04YHM MEHII BaXKJIMB1 OJI0KH, ajie 3a OakaHHs IMOBEPTAIOYHCH 0 HUX, 1 OLIBII
MOTJIMOJICHO BUBYATH OCHOBHUN TEMATHYHO 3HAYMMHUN Martepian. Takwid miaxinm €
HAJ3BUYAHO 3PYYHUM, 30KpeMa, NpH BUBUCHHI MaTEMaTUYHUX JUCIHIUIIH Y
3aKJIaJjaX BUILOi OCBITH.

[Hmmit  BapianT mpoBeaeHHA Kypcy Ha 0a3i LMS Moodle moxe Oyrtu
OpraHi30BaHMI 3a aHAJOTri€l0 3 peanizamiero iHmoro aepuBatusy MOOK —
cMOOC [4]. Kypcu, po3pobiieHi 3a i€ MOS0, MOXYTh OyTH JTOMOBHEHHSIM 10
opraHizailii Sk TpaguIlIiHOr0 (ayJAMTOPHOIO), TaK 1 JUCTAHIIIMHOTO HaBYaHHS
(distance learning). IlikaBo, mo came cytHicT cMOOC BinOuBae heHOMEH KOHIEII
MOOK, mo cnupaerbes, BIacHe, Ha KIIOYOBI MPUHIUIIKA T€Opii KOHHEKTUBI3MY. Lle
nependayae CIOIYYEHICTh JIIOJEH Ta iX MEpEeXHY B3a€EMOJII0 JJii OTPUMAHHS Ta
OOMIHY 3HaHHSIMH, TMpAaKTUYHE BHUBYCHHS HaBUYaJIbHUX OO0'€KTIB, AaKTHUBHE
MIPOEKTYBaHHS peabHUX KUTTEBUX CUTYyaIlli Ta BOYJOBYBaHHS MPUKIIATHUX 3HAHB Ta
HAaBUYOK y HaBYaJbHY 000JOHKY [5]. JloJaTOK MEBHUX HAYKOBUX IUCUMIUIIH IO
pPEaTBHOTO CBITY BiIOYBAETHCS MPH IIbOMY Ha HABYAJBHUX 3aHATTAX, JIC Yepe3 MPU3MY
OCBOEHHS MUDKAMCIUIUIIHAPDHUX 3HAHb HJe MOoeAHaHHA 1HPOPMAIIUHUX JKEpel
KUTBKOX JUCHUIUIIH Ta BTUIIOETHCS B3a€EMO3B'S30K SK UYJIEHIB MEPEXKEBOI CHIJIBLHOTH,
Tak 1 Oe3miul gucuuiuiiH Ta mpodeciit [6]. ¥V dopmati kypcy cMOOC mupoko
3aCTOCOBYIOTBCA 3BUYHI ISl MOJIOJI 1HCTPYMEHTH, (POPMU Ta 3aCO0M COLIAIBHOIO
CHUIKYyBaHHA B Mepexi [HTepHeT 3a nonomororo coumepex tuny Facebook 1 Twitter,
BIIKpUTUX (POpYMiIB, 4yaTiB Ta OJIOTIB KOPUCTYBaudiB Ha MalJaHYMKaX BipTyaJbHOI
peansHOocTi Tumy Second Life Tta High Fidelity, kpayacopcunroBux miatdhopm B
pamkax camoi cucremu LMS Moodle Ta in. [6]. [Togioai MOOK npumyckarTh
MMOKPOKOBE OCBOEHHS MPOTpaMU MijJ KEPIBHUIITBOM ThIOTOpa (HAYKOBOTO KypaTopa
KypCY) 1 JO3BOJIAIOTH CTYACHTY 3700yBaTH BIIUYTTS MOBHOIIHHOT (hOPMAaJIbHOT OCBITH.
Takox 3'SBASIOTHCS OUIBIT MIUPOKI MOKIIMBOCTI JIJISl MIATPUMKUA B 1HTEPAKTUBHOMY
peXuMi 3B'S3Ky BCEPEIMHI CIIILHOTH Ta HAIAaHHS JOIOMOTH ISl BU3HAYCHHS Ta
BUPILIEHHSI PI3HOMAHITHUX MpoOJieM Ta MUTaHb TEXHIYHOIO Ta MEAarorivHoro
xapakrepy [7].

OueBuano, mo nepuBatuBd XMOOC ta cMOOC BiIKpUBaIOTh HOBI MOKJIMBOCTI
K y cepl TUCTaHUINHOI, TaK 1 TPaJULINHOI YHIBEPCUTETCHKOI OCBITU. BHUBUEHHS
HaWKpaIuX CBITOBUX MPAKTUK OHJAHH-HABYAHHS, HAYKOBOTO MOTEHITIATY MPOBITHUX
YHIBEPCUTETIB, JIOCBIly POOOTH BXKE€ ICHYIOUMX OHJIAWH-TUIATQPOpPM Ta MPOEKTIB, a
TaKOXX OCOOMCTUH JOCBIA 3 pO3pOOKH, CTBOPEHHS Ta BIPOBAIKECHHS €JIEKTPOHHUX
KypCiB MIATBEP/IMB TIMOTE3y aBTOPIB MPO MOMIIMBICTH €(PeKTUBHOI iHTErparii LMS
Moodle y pori MOOK-mnarpopmu B ocBitHe cepenoBuiie 3BO. LMS Moodle,
Oyaydd TpPOTpaMHUM TPOAYKTOM 3 BIIKPUTHM BHUXIJIHUM KOJIOM, JIO3BOJISE
HAaCMYyBaTH HAaBUAJILHUU MPOIEC HOBUMH CEpBICaMHU, TOJAaTKaMU Ta KOMIIOHEHTAMU;
00'eTHYBaTH aBTOPCHKUW KOHTEHT 13 CTOPOHHIMH 1H(GOPMAIIHHUMU CUCTEMaMU;
BOY/ZIOBYBAaTH Ta BCTAHOBIIIOBAaTH B)KE€ T'OTOBI a00 pO3pOOJSATH YHIKAJIbHI JOIATKOBI
MOyl Ta iH. [8].

Bueni 3BepTaroTh yBary Ha 3acTocyBaHHS Moodle came y BHIIMX HaBYaJIbHHX
3aKkjangax npodeciiiHoi OCBITH. ABTOPH BBa)XarOTh, 110 HASBHICTh 1HHOBAILIMHUX
CHUCTEM B YHIBEPCUTETCHKOMY CEpPEIOBHIII 3a0e3Meyye MOBHOTY Ta OMEPATHUBHICTH
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3HaHb CTYJAEHTIB. TakoX MOCTITHUKHM BiJ3HAYAIOTh 3HAUYYIIICTh BIJAMOBIAHOCTI
OCBITHBOT'O CEPEOBUINA CyYaCHUM TEHJICHI[ISIM Y HAYIIl 1 TEXHOJOT1SX.

Jlo mpoBigHMX MOKJIMBOCTEN cucTeMu Moodle MoskHa BiTHECTH: ITUPOKI pecypcr
00 PO3MIMICHHS Ta OHOBICHHS HABYAJIbHO-METOJMYHOTO  3a0€3MeUYCHHS
JTUCITUIUTIHN, 10 BUBYAETHCSA;, HASIBHICTh IHCTPYMEHTIB IS JHUCTAHIIMHOTO
KOHCYJIbTYBaHHSI Y4YHIB; MOXKJIUBICTh MOCTIHOTO MOHITOPHUHTY POOOTHU CTYJEHTIB;
IITUPOKE BUKOPUCTAHHS €IEMEHTa Kypcy «3aBIaHH», 0 SKOTO MOXKYTh MPUKPITUTH
(daitni pizHUX (PopMaTiB 13 BUKOHAHUM MaTepiajioM; IMOJiBapiaTUBHICTh — CHCTEMa
MO>KE€ BUKOPHCTOBYBATHCS SIK JJIi JUCTAHIIAHOTO, Tak 1 JJii OYHOTO HaBYaHHS;
IPOCTHH, JNOCTYITHUM web-iHTepdelic; yci JaHi, 10 BHOCATHCS O CHCTEMH, JIETKO
aKTyaJlI3yIOThCs; MOXKIIMBICTh MOAM(IKYBaTH 1HTepdeiic KoprucTyBaya BiIOBIIHO 10
CBOiX MOTpebamu Ta iH.

Cucrema Moodle 3abesneuye BHCOKHI piBEHb HAOYHOCTI MaTepialy TIpo
pe3yibTaTH TECTyBaHHS, 3aKJIaJEHO MOXKIUBICTh (OpPMYyBaHHS 3BEJICHUX 3BITIB,
31CTaBJIEHHS M1JCYMKIB, BUKOPUCTAaHHA rpa(1yHUX IHCTPYMEHTIB AJIA iX Bi3yali3allii.

3actocyBanHa LMS Moodle HeoOXxigHO po3risgaTy He SIK IPOCTe JOTMOBHEHHS /10
ICHYIOUMX METOJIB HaBYaHHS, a K €(PEeKTUBHUU 3acl0, SIKWI TOBUHEH MPHU3BECTU 10
3MIHM BCIX KOMIIOHEHTIB HAaBUYaJbHOTO NPOLECY, MOYMHAIOUM BiJ 3MICTYy Ta
3aKIHYYIOYM Horo opradizanidiiumu ¢opmamu. Takum umbHoMmM, LMS Moodle
BIIKDUBA€ HOBI NEPCHEKTUBH Yy CY4YaCHOMY HABYaHHI, HaJa€ IIMPOKI Ta IIiKaBi
MO>KJIUBOCTI IMIJIBUILIEHHS SKOCT1 OCBITH.

30kpeMa, IMpU BHUBUYECHHI MaTeMaTUYHUX JUCIUIUIIH Y 3aKiagaX BUIIOI OCBITH
cucremMa Moodle € nyke 3pydHOIO 1 Jlae 6araTo HOBUX MOJKJIMBOCTEW CTyJE€HTaM
YCHIITHO OMaHyBaTH AUCIUIUTIHY Ta TMEPCOHANI3yBaTH HaBUaHHS, II0 € OCOOJIMBO
aKTyaJbHUM B HUHINIHIX YMOBaXx.
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KYJbTYPA COUIAJIBHUX MEPEX IK HOBUI
BUKJIMK JJIA HEJAT'OI'IKY @OPMYBAHHS
HADPPOBOI ETUKU B OCBITHHBOMY CEPEJOBUIII

Meabnuk Xpuctuna IlerpiBna
3100yBadKa TPEThOTO (OCBITHRO-HAYKOBOTO) PIBHS BHIIOI OCBITH
Kam’ssnenp-Iloainbehkuil HaIlloHAILHUM YHIBEpcUTET iIMeH1 IBaHa OrieHka

KynpTypa comiaJibHUX MeEpex TNepeTBopuiacs Ha TMOBHOIIHHUNA YHHHHUK
coriajizalii ¥ HaB4aHHS, TOMY IeJarorika jejaial 4acTillle CTUKAEThCA 3 TMOTpeOoro
dbopmyBat 1UEGPOBY €TUKY SK HOPMY IOBCSKIECHHOI B3a€EMOJli B OCBITHHOMY
CepEIOBHIII.

CormlanpHl Mepeki 3aJaloTh IIBHJKI PUTMH KOMYHIKaIlli, MiATPUMYIOTh
€KOHOMIKY, NIACWIIOIOTh MyOJIYHICTh NPUBATHOTO JKUTTS Ta CTBOPIOIOTH HOBI
dbopmaTi aBTOPCTBA, BIUIMBY M BIANOBIJAJIBHOCTI, @ OCBITHIA IMPOCTIp, Y SKOMY
NPUCYTHI yuyuTeni, 3400yBayul OCBITM U OaThKIBCbKa CIUJIBHOTa, BUMYIICHHM
pearyBaTd Ha HACIIJKH aJrOPUTMIYHOI MepcoHatizallii, KIKOEUTHOCTI, TOKCUYHOT
B3a€MO/IIT Ta PO3MUTTS MEX aKaJIeMIYHOI 10OPOUYECHOCTI.

[IpoGnema mossirae B TOMYy, [0 HOPMH OHJIAMH-CHUIKYBaHHS, C(POpPMOBaHI
MacoBOIO KyJbTYpOIO IUIATGOpPM, YaCTO Cylepedarh MeJaroriyHuM MPUHIUIIAM
IoBaru JIO TIJHOCTI, O€3IeKH, MPUBATHOCTI, BIAMOBITAILHOTO AaBTOPCTBA M
aKaJeMIgyHO1 JOOpPOYECHOCTI, a I1HCTUTYIIIMHI MpaBuiIa Ta METOIUKH HE 3aBXKIU
BCTUTAIOTh 32 MIBUAKICTIO IU(PPOBUX 3MiH.

Y Mexax NearoriyHoro JUCKYpCy HHU(POBY €THUKY JOIUIBHO PO3YMITH SK
CYKYMHICTh IIHHICHUX OPIEHTHUPIB 1 MOBEIIHKOBUX HOPM, IO PETYJIIOIOTH B3a€EMOJIIIO0
JIOIUHM 3 ITU(DPOBUMH TEXHOJIOTISIMU Ta THITUMU YYaCHUKaAMU KOMYHIKaIlii, BKJIIOUHO
3 TIpaKTUKaMU 3aXHUCTy TEPCOHATBHUX JaHWX, KOPEKTHOTO BUKOPUCTAHHS KOHTCHTY,
HEHACUJIbHUIIbKOI KOMYHIKAIli, HEAUCKPUMIHALli, JOTPUMaHHS aBTOPCHKOTO IIpaBa, a
TaK0>X TOTOBHOCTI BIATIOBIJIATH 32 HACTIAKYA HUGPPOBUX A1, Y meAaroriyHii mionuH1
nudpoBa eTrka IMoB’s3aHa 3 aKaJEeMIYHOI JOOPOYECHICTIO, OCKUIBKU 3all03UYCHHS,
LIUTYBaHHSA, TEHepalid TEKCTIB 3a JONOMOrorw ImTydHoro intenekty (LHI),
BUKOPUCTaHHA 300pakeHb, MY3UKH, BiI€O Ta HaBYAJIbHUX MaTepialliB y COI[laIbHUX
Mepekax MOTpeOyIoTh 3pO3yMUIMX MpaBUil aTpUOYyIii Ta MPO30pPOCTI HABYAIBHOI
nisteHOCTI. Y mparti JI. JlomoskeBchKoi mudpoBa eTuka 0e31MmocepeIHbO PO3TIISIAEThCS
nopsAJ 3 aKaJeMIYHOIO JOOPOYECHICTIO Y BUINIM IIKOJI, L0 MIAKPECTIOE CHUIbHY
IIHHICHY OCHOBY 000X (EeHOMEeHIB 1 iXHIO NpPaKTUYHY HEBIAIUIBHICTH Y
1M (poBI30BAaHOMY OCBITHROMY Tporieci [1].

ANTOpUTMIYHA CTpIYKa IMIJICUIIIOE €MOIlIHHI pPeaKIlii Ta MOJSPU3AIII, TOMY
KOH(JIIKTHI MOBIIOMJIEHHSI M CapKacTM4YHI KOMEHTapl IIBHUJIIE MOIIMPIOIOTHCS Ta
JIETIIIC HOPMATI3yIOThCsI, HIK 3MICTOBHA JWCKYCis, a JJI1 OCBITHBOI KOMYHIKaIlii
BOXJIMBUMH € €MIIaTis, TOJEPaHTHICTh 1 BHBakeHa aprymeHnTtaiis. [lyOmidHicTh
OHJIAWH-TIpOdiTIB pyHHYE TPaIUIIiiHI MEXI POJIeH, KON YYUTEIb 1 3100yBad OCBITH
ONMHHSIOTHCS B OJJHOMY KOMYHIKQTUBHOMY IIOJIi, JIe TTOMUWJIKA, TpUBaTHE GoTO abo
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HEeoOepekHa pervIika MOXYTh CTaTH 00’€KTOM MAacOBOTO OCYAYy 4YM KiOepOyJiHTYy.
®opmyBaHHS HU(POBOI ETUKU B TAKOMY KOHTEKCTI Mae TPAITIOBATH HE 5K MOpaIbHHMA
3aKJIMK, a fK TMEJaroriyHo CIpPOEKTOBaHA CHUCTEMa HOPM 1 KOMIIETEHTHOCTEH:
pO3Mi3HABaHHS MAaHIMYJAIINA, KOpEKTHA KOMYHiKallis, Oe3meuHa camoIlpe3eHTarlis,
YOpaBIIiHHS yBarolo, BIANOBIAANbHE CTABJICHHA O JAHUX 1 KOHTEHTy. [IpakTtuuna
peanizaiisi 1U(GPOBOi €TUKHM B OCBITHBOMY CEpEIOBHINI MOTpeOy€e MO€THAHHSA
HIOHAHMEHIIIE TPHOX PiBHIB:

® pigens 63aemo0ii Iependadae mpasuiia HU(POBOrO €TUKETY B IPYNOBHUX yaTaXx,
y HaBYaJbHUX CIUIBHOTaX, Ha CTOPIHKAX 3aKJaqy OCBITH, a TaKOX MpOLEIypU
pearyBaHHS Ha OHJIaWH-KOHQIIKTH, IbKYBaHHS 1 MOIIUPEHHS YYTOK;

® pigenvb IHcmumyyii BKJIIOYA€ TOJNITUKA Ta CTaHJIAPTU: MpaBUJIa BEICHHS
odIIMHUX CTOPIHOK, MOJIepallifo, 3axXHUCT JaHWUX, BHUMOTH JO aKaJeMIYHOi
100pOYECHOCTI B YMOBaxX BUKOpUCTaHHA mU(ppoBux iHCTpyMeHTIB 1 I, mexanizmu
MIATPUMKH YYaCHUKIB OCBITHBOTO MPOIIECY;

® pigeHb 0cobUCMOCmi OXOILIIOE CAMOPETYJIALI0, PEIICKCII0, 3aTHICTh TPUMATH
€TUYHY JUCTAHII}0, HE MEPEXOAUTH 10 MOBU BOPOXKHEYI, 30€piraTu MpUBaTHICTh Ta
OTpUMaHHS JI03BOJIy Ha MyOJIiKalIifo.

VY crarti O. lynnap nudpoBa eTtuka il 10OpOYECHICTh MOJAIOTHCS K YaCTHHA
OUTBIII IIMPOKOI pPaMKU PO3BUTKY LU(PPOBUX KOMIETEHTHOCTEW IEJaroriB Ta
THCTUTYIIHUX TPAKTUK, MO0 KOPEII0E€ 3 MIKHAPOJHUMHU MIAXOJAMH Ha KIITAJIT
DigCompEdu 1 UNESCO ICT-CFT Ta migkpecitoe moTpedy CHUCTEMHOCTI, a He
(dbparMeHTapHUX 3ax01iB [2, c. 65].

[ToxazoBuM € nocmipxeHHs nposeneHi 'O «/leTekrop Menia» B paMKax IPOEKTY
«Iligzcunenns memia ta iHGOPMAIIHOT IPAaMOTHOCTI B YKpaiHi» y MapTHEPCTBI 3
IOHECKO mogo MeaiarpaMOTHOCTI OCBITSIH: JOCHIDKCHHS, ONPUIIIOJHEHE B
YKpaiHCbKOMY MeZiaceKTopi, (PiKCye BHCOKI MOKA3HUKHM 1HIEKCY MEI1arpaMOTHOCTI
cepel MpaliBHUKIB CEpH OCBITH, IO CTBOPIOE CIPUSATIMBY OCHOBY JUIsl OUIbII
MIMOOKOTO Tepexoay BiJl MeIiarpaMOTHOCTI 10 UU(POBOI €TUKH SK II0JCHHOI
MPaKTUKKA B3a€MOJIl Ta BIAMOBIAAIBHOTO BUKOpUCTaHHS 1HGopmarlii [4]. BogHnouac
BUCOKHMI 1HIEKC MeAiarpaMOTHOCTI HE TapaHTy€ aBTOMATHYHOIO JOTPUMAHHS
€TUYHUX HOPM y COI[abHUX Mepexkax, aJkKe €TUYHA TOBEIHKA 3aJIeKUTh BiJ
YHIBEPCUTETCHKOI KYJIbTYpPHU, CTHIIFO KOMYHIKAI[li KEPIBHUIITBA, HASIBHOCT1 MPOIIEAYD
pearyBaHHsI, PIBHS IICHXOJIOTIYHOI O€3IMEeKH Ta 3pO3yMUIMX JOMOBJICHOCTEH MIXK
YYaCHUKAMHU.

Oxpemuii BUMIp MpoOJIEeMATUKU TIOB’SI3aHUNA 3 ITUGPOBUM JTIAEPCTBOM 3aKIamy
OCBITH, OCKUTBKM CaMe YIPaBIIHCHKI PINICHHS BU3HAYAIOTh, SK COIIaIbHI MEPEexKi
BUKOPUCTOBYIOTBCSI B OCBITHIX IUIAX 1 SIK PETYJIIOIOTHCS PUBUKU. Y 30ipHUKY
«Iudposa Tpanchopmailisi HAyKOBO-OCBITHIX CEPEIOBUILl B yMOBaX BOEHHOTO CTaHY»
HaroJIoIIeHO, 10 UU(pOBe JIIEPCTBO B OCBITI Ma€ CIHUPATUCA HAa LHUQPPOBY ETHUKY,
N00pOYECHICTh, MOBAry A0 OCOOUCTUX KOPJOHIB, KOH(IIECHLIMHICTH 1 Oe3meKy, a
TaKOX Ha TMOCHIJIOBHICTh MpaBWjl, MO 3a0€3Me4yl0Th MCHUXOJIOTTYHUNA KOMMOPT
YYaCHUKIB OCBITHBOTO Tporiecy [3].

Takuii miaxiag 103BOJSE PO3MISAATH UUPPOBY €THKY HE AK (aKyIbTaTHB, a SIK
KpUTEPIN SKOCTI YHPaBIIIHHS OCBITHIM CEPEIOBUIIEM, BKIIOYHO 3 KOMYHIKAI[IHHOIO
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MOJITUKOIO 3aKJIaay, MIJATOTOBKOK MaMOyTHIX YUYWTENIB, HaJaITyBaHHSIM KaHalliB
3BOPOTHOTO 3B 53Ky Ta MPOQITaAKTHKOIO PU3HKIB.

[TpuknagHiCTe TEMH BHSBISIETbCA B KOHKPETHHX CHUTYalliX OCBITHBOI
MOBCSIKJICHHOCT1: 0OTOBOPEHHS YCHIIIHOCTI B 0aThKIBCHbKUX YaTaX, MOMIMPEHHS (HOTO
abo BiZieO 3 HABYAJIBHUX MOMAIN 0€3 3roau, «MeMU» Mpo y4uTeniB abo 3100yBadiB
OCBITH, MyOJiuHE 3’ICYBaHHS CTOCYHKIB y KOMEHTApsX, KOIMIIOBAaHHS MaTepiaiiB 3
Mepexi 0e3 mocuiaHHsg, BUKopucTaHHs TeHepatuBHoro IIII Oe3 pexmapyBaHHS,
nyOJTiKalisl TaHuX, 10 JI03BOJISIFOTH 1ICHTU(IKYBaTH JUTHHY abo rpymy. [lenaroriuna
BIJIMOBIAb Ha MOJIOHI BUKJIMKA Ma€ IPYHTYBATHUCA Ha NPOQIIaKTHI[l Ta HaBYAHHI:
dbopmyBaHHI TpaBua IMPPOBOi KOMYHIKAIli, PO3BUTKY HABUYOK OE3MEUHOI
caMompe3eHTallli, pO3’SICHEHHI NPHUHIMIIB aBTOPCHKOrO IIpaBa, I1HCTPYMEHTAX
NepPEBIPKH JKEpell, BUXOBaHHI BIMOBIIAJILHOCTI 3a MOMIUPEHHs 1H(OopMallii, a TaKoX
Ha CTBOPEHHI NPOILEAYyp Meaiallii Ta mATpUuMKU. ETnyH1 HOpMu HaOyBarOTh CUJTH TO/,
KOJIM CTalOTh YAacCTHHOIO OCBITHBOTO JW3aiiHy: 3aBJaHb, KPUTEPIiB OIIHIOBAHHS,
MpaBUJl B3a€EMOJIi, MPUKIAAIB KOPEKTHOI aTpuOyILli, COUIBHUX AOMOBJIEHOCTEH, 10
MIPOTOBOPIOIOTHCS HAa MOYATKy HaBYAIBHOTO Kypcy abo cemecTpy.

KyneTypa comianbHuX Mepexxk (opMye HOBY COLIAJIBHICTh  OCBITHBOIO
CepeoBUIIa, JIe MEXKI TPUBATHOTO 1 My0JIIYHOT0, aBTOPCTBA 1 3aI03UYEHHS, CBOOOIU
BHCJIOBJIFOBAHHS ¥ BIIMOBIAAIBHOCTI MOCTIMHO MEPEBU3HAYAIOTHCS, TOMY TeJarorika
MoTpedy€e CUCTEMHOTO BIPOBAKEHHS UPPOBOT €TUKU K KOMIIETEHTHICHOI OCHOBHU
0e3reyHoi, T00povYeCcHOI Ta TYMaHHOI B3aemoii. Peanizaris nudpoBoi €eTUKU B OCBITI
Ma€ CHOUpATHCS Ha TOEIHAHHS  OCOOMCTICHMX  HABUYOK  CaMOPETYJIAIii,
KOMYHIKQTUBHUX HOPM CHUIBHOTH Ta 1HCTUTYIIHHUX TMOJITHK, MIATPUMaHUX
MPOBUM JAEPCTBOM 3aKIaay OCBITH W Y3TOKEHUX 3 MIKHAPOJHUMHU pamMKaMu
IU(QPOBUX KOMIETEHTHOCTEH.
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AKTYAJIBHI HIAXOAU 1O OPTAHI3ALIII
OCBITHBOI'O ITPOLECY Y BUIIUX ME/IMUHUX
JAKVIATIAX B YMOBAX BOEHHOI'O CTAHY

Xaiipnacos Pycian HainboBu4

Kanngunatr MeguyHNX HayK, JOIICHT,

JOIeHT Kadeapu Teparnii, CiIMeiHOT MEeTUIIMHM, TeMaToJIoT11 1 TpaHcdy3i0Jorii
HYO3 Vkpainu imeni [1.JI. lllynuka, m. Kuis

XaiipHacoBa AJtina BosogumupiBaa
AcrmipaHT Kadgeapu CIMEHHOT METUITTHA

Ta aMOyJIaTOPHO-MOTIKJIIHIYHOT I0TIOMOTH
HYO3 Vkpainu imeni [1.JI. lllynuka, m. Kuis

CyyacHa BUIIa MEJIMYHA OCBITa B YKpaiHi nepedyBae y cTaHi Oe3mepepBHOI
azanTalii 10 KpUTHYHUX YMOB BO€HHOTro ctany. Crenudika miroToBKU MaiOyTHIX
JIKapiB MOJSATaE Y HEOOX1THOCTI MOETHAHHS BUCOKOTO PIBHA TEOPETUYHUX 3HAHb 13
JIOCKOHAJIUM BOJIOJIHHSM MPAKTUYHUMHU MAHIMYJSLISIMH, 110 B YMOBaxX O€3MEKOBUX
oOMeXeHb Ta PYyWHYBaHHs 1H(pacTpyKTypu 3akiaiiB Bumoi ocBith (3BO) crae
CKJIAJIHUM METOAMYHUM 3aBlaHHsIM [l]. AKTyaJdbHICTh JOCIHIJKEHHS 3yMOBIICHA
noTpedor0 y (QOopMyBaHHI HOBUX MIAXOAIB JO OpraHi3amii HaB4YaHHA, SKI O
TrapaHTyBaJu SKICTh MEIWYHOI JOTIOMOTH y TOCISBOEHHUHN TEpioj] Ta TOTOBHICThH
JiKapiB 0 poOOTH B EKCTPEMaATIbHUX YMOBaX y»e CbOroJiHi [2].

Tpancpopmaliisi HOPMATUBHO-NPABOBOIO Ta OPraHi3alliHOrO MOJS € JyKe
BAKJIMBOIO CKJIAJIOBOIO OCBITHROTO Tiporiecy. Opranizailis 0cBiTHROTO mporecy B 3BO
MO3 Vkpainu 3 motoro 2022 poky 0a3yeTbCsi Ha THYYKOCTI Ta MPIOPUTETHOCTI
0e3MeKr y4YacHUKIB. 3TiTHO 3 HOPMATHBHUMHU aKTaMH, YHIBEPCUTETH OTPUMAIU
aBTOHOMIIO Y BITPOBA/KECHHI 3MIlIaHUX (OpM HABUAHHS, 110 IO3BOJUIIO a/IalTyBaTU
rpadiku mija peanii MOBITPSHUX TPUBOT Ta BIAKIIOYEHL €HepromnocrtadanHs [3, 4].
BaxxnuBuM KpokoM cTaia MOACpHI3aIlis CHCTEMU aTecTallli, 30kpeMa icutiB « KPOK»
ta OCKI, sxi Oynmu amanToBaHi MO0 OE3MEKOBUX MPOTOKOIIB 0€3 BTpaTH IXHBOI
BaJIITHOCTI SIK IHCTPYMEHTIB KOHTPOJIIO 3HAHb.

Humxuranizamis Ta BropoBamkeHHs Moxeni Blended Learning y cTpykTypy
HaBYaHHSA HAOyJI0 MOMmUpPeHHS B MeaunuHi. OCHOBHUM MiAXOAOM JIO BHKJIaJTaHHS
cTalla MOJeidh 3MIIIAHOTO HaBYaHHS, J€ TEOPETUYHHH OJOK peami3yeThes
nuctaniiitno. Cuctemu ynpapmiHHs HaBuaHHsaM: I[lmargopma Google Classroom
3a0e3nedye CTyIeHTaM L1JI0A000BUH JOCTYI O CTPYKTYPOBAHUX MaTepiaiiB, JEKIIN
Ta TECTIB, MO0 KPUTHYHO 3a yMOB HeCTaOUTbHOTO 3B’s3Ky [5]. BmpoBamkeHHs
1HCTpyMeHTIB Ha kKmTanT Bodylnteract abo Lecturio m03Bojsie cTyneHTam
BIJINIPAllbOBYBATH CKJIa/IHI KJIIHIUHI KeiicH y BipTyalbHOMY cepenoBuii. Lle e nure
KOMITCHCY€E Ie(IIUT TOCTYITy 10 KIHIYHUX 0a3, a i pO3BUBAE aITOPUTMIYHE KITIHIYHE
MucineHHs [6]. B yMoBax BOEHHOTO CTaHy CHMYJIAIIMHI IIEHTPH CTAIU CTPATETTYHUM
byHAAMEHTOM TIPAKTUYHOI MIATOTOBKH, 1110 (POpMy€E HE JUIe MaHyalbHI HAaBHYKH, a
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1 TICUXOJIOT1YHY T'OTOBHICTH JIO A1l Y KpU30BUX cuTyalisax [7]. OCKUIbKY, HABYaHHS
M Yac BIMHU CYNPOBOIKYETHCS 3HAYHUM TICHUXOCMOIIIMHIM HABaHTAKCHHSM,
aKTyaJbHI MAXOAN BKIIOYAIOTh CTBOPEHHS MIATPUMYIOYOTO CEPEIOBHINA;

o IHTErpamis mporpam camopornoMoru: BrpoBajpKeHHS HABUYOK CTabimizarii
€MOILIIIHOTO cTaHy 3a mporpamoro « Tu Sk?» Ta IHIIKUMU MI>KHAPOJHUMU MIPOTOKOJIAMU
PFA (Psychological First Aid). Ile mo3Bosisie MaiOyTHIM JikapsMm 30epiratu
Mpale31aTHICTh Ta HaJaBaTH MiATPUMKY MarlieHTam [2].

o PobGora 3 OoitoBoro TpaBmorwo Ta IITCP: OcBiTHI mnporpamu po3HIMPEHI
MOMYJIAMH, 110 (POKYCYIOThCS Ha crenudiil KOMYyHIKaIli Ta JiKyBaHHS BeTEpaHiB,
JIOJIEH 3 aMITyTallisIMU Ta IUBUIBHUX 0c10, K1 mepedyBaiu y 30H1 OoioBux ii. Lle
(dhopMy€e HOBY €THKO-JACOHTOJIOTTYHY 0a3y Jiikaps BOEHHOTO 4acy [5].

BilicbkoBuUii cTaH CTaB KaTali3aTOpOM JUIsl TIOCUJICHHS MIKHAPOJHOI CIIBIIpaIli.
VYkpaina oTpumana J0CTy 0 MPOBITHUX €BPONEHCHKUX MIIAT(HOPM MEAUYHOT OCBITH.
AkazeMiuHa MOOUIBHICTh JIO3BOJISIE BUKJIQJadyaM Ta CTyJEHTaM IepeiiMaTu JIOCBiA
1HO3eMHHUX (paxiBIIB y raigy3l peKOHCTPYKTHBHOI X1pyprii, peabutiTauii Ta BIiCbKOBOI
MeauuuHy, iHTerpytoun ctanaaptd HATO ta €C y BiTun3HsHUN npocTip [8].

BucnoBku. Opranizanis OCBITHBOTO MPOLECY Y BHUIIUX MEAUYHHMX 3aKIaJax B
yMOBaXx BIfHM BUMarae rmepexo/y 10 THYYKHUX, TEXHOJOTIYHUX Mojee. [IpioputeTHe
BIIPOBAKEHHS CUMYJISILIMHOTO HaBYaHHA [S], @ poBi3alis TEOPETUYHOTO KOHTEHTY
[6] Ta cucTeMHa MIATPUMKA MEHTAJIBLHOIO 3J0pPOB'Sl YYacHUKIB [4] € KIIIOYOBUMU
(dakTopamMu 30€peKEHHS KUTTE3TATHOCTI MeAU4HOi ocBiTH. Lli migxomu He nwuiie
JI03BOJISIIOTH Q/IaNTYBATUCS IO BUKJIMKIB CHOTOJCHHS, a i 3aKIaAat0Th PyHAAMEHT IS
moOyIOBU CTIWKO1, Cy4acHOI Ta IHHOBAIIIHHOT CUCTEMHU OXOPOHH 37I0pOB’sl YKpaiHu y
MaOyTHBOMY.
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MU®POBI KOJEKIII TASETHUX ®OH/IB SK
TH®OPMAIIMHA OCHOBA IHHOBAIIMHUX
TPAHC®OPMALINA ICTOPUYHUX JOCJLIKEHD I
OCBITH

Bakyabuyk Osibra AnaroJiiiBHa,

JIOKTOPKA ICTOPUYHUX HAyK, 3aBilyBayka BiJILITY,
HamionanpHa 6i6moteka Ykpainu imeni B. I. Bepuancekoro,
KwuiB, Ykpaina

OcCo0MMBICTIO CYyYaCHOTO €Tally PO3BHUTKY CYCHUIbCTBA € BIPOBAKEHHS B YCI
chepu xutts nudpoBux TexHosorik. [{udposizailiss HUHI BU3HAYA€ HANPSIM 1 3MICT
HAayKOBO-TEXHIYHOTO IMPOrpecy, COLIAJbHUX NEPETBOPEHb, JeAanl TIauoIe
MIPOHHUKAIOYU Y BAPOOHULTBO, KYJIBTYpY, OCBITY, HayKy. HaykoBi iHcTUTY1IT YKpainu,
30KpeMa yHIBEPCUTETChKI HayKOB1 O10JII0TEKM Ta HaIllOHAJbHI HAYKOB1 O10J10TEKH
BIIPOJIOBK OCTAHHIX POKIB MPALIOIOTh HAJl pO3pOOKOI0 aKTyaJbHUX MUTAHb CTBOPEHHS
IM(pPOBUX pecypciB HAyKH, IHHOBALIMHUX MIAXOIB B ramxy3l Oprasizamii CHCTEM
yhnpaBiiHHSA 1H(OpMalli€o, BBEJEHHS 1O HAYKOBOI'O 1 OCBITHBOI'O HPOCTOPY
1IM(YPOBOTO KOMIUIEKCY HAyKOBUX 1H(POPMAILIMHUX PECYpCiB Pi3HOTO CIPSIMYBaHHS.
Taxuit miaXigq CTBOPIOE YMOBH JAJIsi PO3BUTKY 0AaraToacrneKkTHOI CUCTEMH MiATPUMKHU
HAyKOBHX JOCIIIKEHb.

JisnpHICTh HAyKOBUX 010110TeK U(PPOBOT €MOXu — 11e He TUIbKH 301p, 00OpoOKa,
BUKOPUCTAHHS €JICKTPOHHUX PECYPCIB 1 MOXKIIMBICTh BUXONIY y Mepexy I[HTepHeT.
ITopsin 13 mudpoBoro 1HGOPMAIIMHOK NPOAYKIED, Y CXOBHUIAX 010J10TeK
30epiratoTbCs PyKOIUCH, JPYKOBaHI KHWIHU, Ta3eTH, KypHAJIA Ta 1HII TpaaWLiiHI
pecypcu, a 3adikcoBaHa B HHUX 1H(opMallis, 3aBXAU MaTUME MOMUT Yy CEPEeAOBUIII
BUEHUX, 3700yBayiB HAYKOBHUX CTYMEHIB Ta BUILO1 OCBITH, a/I)KE BOHU € YHIKaJIbHUMHU
0araToriIaHOBUMH ICTOPUYHUMHU JIKEPETAMH.

[lepioguuna npeca, o 30epiraeTbea y GoHIax HAYKOBUX O10J10TEK, K 00’ €KT
HAayKOBUX JOCHIIKEHb Yy Trajy3sX 1ICTOPUYHOI HAayKH, KyJbTYypOJIOTii, COIL10JOri],
KYPHATICTUKHU, TOJITOJOTIi, HAYKOBOi Ta MacoBOi KOMYHIKAIlii 3alUIIa€ThCs
aKTYyaJIbHOIO Ta HaJa€ MOXJIMBICTh BKJIIOYATH IO 1HGOpPMAII0 y CydacHUH
KOHTEKCT PO3BUTKY CYCHUIbCTBA, aJ)K€ Ma€ pO3Tally’)KeHy MeEpexXy BHJIaHb,
OpraHi30BaHUX y BIOPS/IKOBAHY CHCTEMY 1 TOMy MOX€ YCIIIIHO YJOCKOHATIOBATH
1 BIPOBAKYBaTU H13HaBaJ'II>Hy, OCBITHIO, HayKOBO- -iH(popMaLiiHY (I)yHKun
BILUIMBAIOYU TMPU I[bOMY Ha PI3HI MPOLECH 1 MOAll, SIKUMH HUBE CYCHIJIbCTBO
[1, c. 72]. Ilepioan4Hi BUJAHHS € BATOMUM JIPKEPETIOM JIOCTIIKEHb MPOOJIeM OCBITH,
aJKe came Tpeca BIPOJOBXK POKIB Oyjia HaAOCTYIHIIIUM KaHAJIOM MOIIUPEHHS
MPOTPECUBHUX 1/IeH, TEOPETUYHUX 1 MPAKTUYHUX JOCSATHEHb y PI3HUX Tally3sX
3HaHb. 3 METOI0 30€peKEHHSI LIMX HEMEPECIYHUX JKEpe HUHI TpUBaEe poboTa 3 ix
ouppyBaHHA.

Y BChOMY CBITI caMe ra3eTu € OJHUM 3 HalOUIbII 3aTpe0yBAHUX Ta aKTyaJIbHUX
00’€KTIB JIJI1 CTBOPEHHS €JIEKTPOHHUX HAYKOBO-/IOBIAKOBUX Ta HU(PPOBUX pPECYpPCIB
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3 MOXKJIMBOCTSMH PO3LIMPEHHOT0 MOUIYKY, peasi3ali€lo ONTUYHOrO pO3Mi3HABAHHS
CUMBOJIIB JJIi aBTOMAaTHYHOTO TEPETBOPEHHS 300pa)keHb TraszeT B LU(poBUii
dbopmar. Yci npoBigHi 6107T10TEKH CBITY BXKE CTBOPHIIM Ta aKTUBHO MOMOBHIOIOTH
CBOi razeTHi ejeKkTpoHH1 koJekiii [2]. Ilpuknagom MOXyTh ciayryBatu nugposi
pecypcu 6i6miotekn Konrpecy CIIA «National Digital Newspaper Program
(NDNP)». I'azeTn ynopsimkoBaHi 3a pokamu, IITaTaMU, MICIISIMUA BUIaHHS, HA3BaAMH,
TeMaMu. € MOXKJIUBICTh MPOBOJUTH MOUTYK 32 KIIOYOBUMU CIIOBAMH Ta MEPETsIaTH
noBHUK Oi06yiorpadiyHUi onKC Ta3eTd (aJbTepHATHBHI HA3BH, MepeliMEHYBaHHS,
POKH BUXOJly TOIO), @ TAKOXK OTpUMATH LUGPOBY KOIiI0, 3/1MCHIOBATH TMOIIYK 3a
3micToM Tazetu. Lleil pecypc CTBOpEHO SK pe3yibTaT MapTHEPCTBA MIXK
Hamionaneuum rymanitapuum ¢ougom CHIA (NEH) Tta bibmiorexkoro Konrpecy
(LC) [3]. Takuit unudpoBuil pecypc CTBOPIOEThCA 1 y 3arajibHOEBPONEUCHKIN
enexkTpoHHid 1u@posii Oi0mioreni Europeana, a Takox B yCIX HPOBIAHUX
HaIllOHAJBHUX Ta YHIBEPCUTETCHKUX 010110TEKaX CBITY.

B VkpaiHi cepea 1HCTUTYLI#, SKi aKTHUBHO AOJYy4YWIUCA 10 (QOpMYyBaHHS
€JEKTPOHHUX KOJIEKIIM Tra3eT — KoMmaHig ApXiBHI 1H(GOpMaliiiHI CUCTEMH,
3YCUJUISIMU SKOi CTBOpEeHO MpoeKT Libraria (y cmiBmpaiii 3 610110TeKamMu, apXiBamu
Ta IHIIMMH YCTaHOBaMH, A€ 30epiraroThbCsl ra3eTu, — B YKpaiHi Ta 3a il MexaMmH).
MeToto npoekTy € ouudpyBaHHS SIKOMOTa O1JbIIOI KUIBKOCTI JHKEpen 1 HaJaHHs
JOCTYIy /10 HUX BCIM KaTeropisiM KopucTyBauiB. Bcs onudpoBaHa 1 1ocTynHa Ha
CailTi mepiojiMKa mojiijieHa Ha koJjekiii [4]. @opmyBaHHS HUGPOBUX KOJEKIIIH, sIKi
3HAYHO PO3LIMPWIM JIKEpEeabHy 0a3zy TIyMaHITapHUX JAOCIHIJKEHb, € OJHUM 3
MPIOPUTETHUX HaNpsIMKiB poOoTu HamionansHoi 0610710TeKM YKpaiHu 1MeHi
B. I. Bepnancskoro (HBYB). Pob6ory 3 ommudpyBanns donay posmouaro 2010 p. 1
Ha JJaHUU 9ac CTBOPEHO €JIEKTPOHH1 KOJEKI[li JOKYMEHTIB P13HOT0 PO, Y TOMY
yuchi i razeT. Ha nanuii yvac BurorosyieHo nudposi kormii monas 160-tu razeT, KoTpi
€ JIOCTYNHUMHU ISl meperjsay oHnaH y wmepexi Intepuer [5]. Lle 3HauHO
PO3LIMPIOE MOXJIMBOCTI iX JOCHIIPKEHHS HAyKOBISIMH PI3HUX Trajdy3ed HaykKu,
CTyA€HTaMH, acnipantamu. OTxKe, y CKIaJl €JIEKTPOHHUX PECYpPCiB, JOCTYIHUX HA
caiiti HBYB — konekiis razer, BujaHux Ha TepUTOpii cyuacHoi Ykpainu (3 1816 p.),
pociiiceki razeru 1732—1916 pp., BuganHs 3 ¢GoHAY cHEUIAIbHOTO 30epiraHHs,
ra3eTu YKpaiHChbKOi Jiacropu ToIio [6].

YOpoooBkK OCTaHHIX pPOKIB Y4Y€HI B Tally3l TyMaHITapHUX HAyK AaKTHUBHO
BIPOBA/KYIOTh HOBI MU(POBI METOIU B OCBITHHOMY MPOIECI Ta B JOCIIHKCHHSX,
30KpeMa 1€ CTOCYETbCA MIATOTOBKH E€JIEKTPOHHUX MYJbTUMEAINHMX HAyKOBUX 1
HaBUYaJbLHUX MaTepialliB, CTBOPEHHS 0a3 JaHWX, BIPTYalbHUX TYMaHITAPHUX MPOECKTIB
tomo. dopmyBaHHS IHTENEKTyadbHUX IU(GPOBUX TMPOCKTIB Mae Oa3zyBaTUCS Ha
MDKIUCIUTUTIHAPHUX TIAX0AaX — CIIBIpAIll TYMaHITAPHUX 1 TEXHIYHUX HAyK. Takuii
MiaX11 nepeadavae y3ropKeHHs MUIaHIB 1 11, BU3HAYCHHSI METH 1 3aBIaHb, CTPYKTypHU
1 3MICTy KOHTEHTY [7].

3a3HaveH1 pO3pOOKH € IHCTPYMEHTOM BIIPOBAIKEHHSI IHHOBALIIMHUX MIAXOIB Y
BHUPIIIEHHI HAyKOBUX MUTaHb, 30KpeMa 1 B ocBiTl. CydyacHa mapajgurmMa po3BUTKY
HayKd OKpIM HAKOMMYEHHsS MacuBiB 1H(}opMaIli Ta KUIbBKICHOTO 3pOCTaHHS
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muGpoBUX KOMIA JKepesa Iepeadadae CTBOPEHHSI SIKICHO HOBOTO IM(PPOBOro
NPONYKTY, IKUW BUKOHY€E HE TUIbKU 1HPOpMaIiiiHy QYyHKIIIIO, aje il HayKoBYy [8].

OcgiTa fIK coliadbHUN 1HCTUTYT Ta BaXJMBA COLIOKYJbTypHA JeTepMiHAHTa
YyTJIMBO pearye Ha BBEJICHHS 1HHOBALIIH, a/I>K€ YacTo 11€ PU3BOAUTH A0 MPUHIIUIIOBO
HOBHUX CBITOTJISITHUX, IIHHICHUX Ta 3MICTOBHUX CKJIQJOBUX, SKI y CYKYIHOCTI
3a0e3mevyroTh YMOBH JIJIsl COIiami3allii Ta caMmopeaiisailii 0COOUCTOCTI, 30KpeMa 1 B
HayII.
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APXIBHA CITAJINIAHA EPHCTA ®OH IITEPHA'Y
POHIAX ITHCTUTYTY PYKOIIUCY HAINIOHAJIBHOI
BIBJIIOTEKH YKPAIHU IMEHI B. I. BEPHAJICBKOI'O

Kopuemna Ipuna CrenaniBHa

KaHJI. ICT. HaYK, 3aBiyBad BiAILTY

[HCTUTYT pyKOTIHCY

Hamionanehna 6i6moteka Ykpainu imeni B.1. BepHancbkoro
M. KuiB, Ykpaina

V¥ 2024 p. BigzHauanocs 100-piuust 3 1HS CMEPTI ICTOpHUKA aHTUYHOCTI, apXe0JIora,
nokTopa kiacuuHoi ¢unonorii (1884), mpodecopa (1886), mupekropa Omecbkoro
TOBapHUCTBA 1CTOPIi 1 cTapoKUTHOCTEH (1896-1910) EpHcra PomanoBuua ¢on Llltepua
(1859-1924).

Epucr ¢on Ilrepn nHapomusca 25 yepBHs 1859 p. y m. 3eliepcrod (Pyen)
BoasMmapcekoro nosity Jligustaacekoi ry0epHii (Pociiicbka immepist). Buugy ocBiTy
oTpuMaB y JlepnTcbKOMY YHIBEPCUTETI Ta Ha (UIOJIOTIYHOMY CeMiHapl Mpu
Jlefinuu3bkoMy yHiBepcuTeTi. 3axucTuB Marictepcbky (1883) Ta AOKTOPCHKY
nucepraii (1884) y lepnrcbkomy yHiBepeuteti. Bing 1884 p. no 1911 p. npamroBaB y
HoBopociiickkomy yHiBepcuteTi (HUHI OJeChKHUil HAIllOHAIBHUM YHIBEPCUTET 1MEHI
I. I. MeunukoBa) ob6iiimatoun mnocaau jgoueHta (3 1884), mpodecopa Kiacu4yHOi
¢inmonorii  (1886-1910), cexperapss (3 1893), nexaHa iCTOPUKO-(PLIOIOTTIYHOTO
dakynerery (1905-1909). 3 1891 p. unen Opechbkoro TOBapUCTBa 1CTOPIi 1
CTapOKUTHOCTEM, a y 1896-1910 pp. nupekrop my3ero ToBapucta. ¥ 1908—1911 pp.
ouommoBaB Ojeckki Bl XiHOY1 Kypeu. Y 1911 p. 3BinsHUBCA 3 HoBopociiickkoro
yHIBEpcUTeTy, nepeixaB 10 Himeuunnu 1 Ha 3anpoueHHs ["amne-BirrenOep3bpkoro
YHIBEPCUTETY CTaB JE€KaHOM I1CTOPUKO-(UIONOTIYHOTO (PaKyIbTETy. 3roJ0M JUIs
MPOJIOBXKEHHS PO3KOMNOK Ha bepe3aHi BiH 1Ie KIJIbKa POKiB mpuikmxkas 1o Onxecu. Y
1921-1922 ta 'y 1923—-1924 pp. obupascs pexktopoM yHiBepcutery B ['amne [1; 2; 3].

Cdepa naykoBux iHTepeciB Epacra ¢gon Llltepna Oyna Haa3BUUaiiHO MIMPOKOIO.
Bin BuBuaB ictopito JlaBuboi [ 'pewii Ta Pumy, 1ocmiizkyBaB 1aBHbOTPEIbKI TOCEIEHHS
y IliBHiuHOMY IlpHuopHomMop’i, 30kpema, Hamucu ¥ kepamiky B Onbii, Kepui,
®deognocii. 3poOUB IJly HU3KY 3HAYHUX BIJKPUTTIB, HAMPUKIAJ, OKPECIUB MICIIC
3HAXOKEHHsI aHTUYHOI Tipu Ha Micili binropoa-J{HicTpOBCHKOTO Ta 3armo4aTKyBaB ii
TOCIIKEHHS, BIAKPUB TPHIUIbChbKE ToceneHHs B cenl llerpenn becapaOcwpkoi
ry6epnii Ta in. Moro nepy Hanexuth Ginpire 250 HAYKOBHX IIpallb, YUMalIa YACTHHA
AKkuX Oyja omyOiikoBaHa 3a KopJoHOM. baratopa3oBo OpaB y4yacTb y MI>KHApOJIHUX
apxeoJIoT1YHMX 3'i31ax Ta KoHrpecax. HeoqHopa3zoBo HaropopkyBaBcsi OpJieHaMH Ta
Menansamu 3a cayx0y. [Tomep 27 kBiTHs 1924 p. B Himewuuni [1; 2; 3].

HaJaXxo/uKeHHs: Ta (¢opmyBaHHs B [HcTuTyTi pykomucy HamionansHOi 0610m10TeKH
Vkpainu imeni B. 1. Bepuancekoro (mami [P HBYB), 3ymMoBieHa He0OOXiJHICTIO
3aJly4eHHs] 0 LIMPOKOI HAYyKOBOI ayAUTOpli Ta I'POMAaJChKOCTI HOBUX apXiBHUX
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JDKepen, SIKI HaJaloTh MOMKJIMBICTh MOTJMOUTH Ta YJOCKOHAJIMTH 3HAHHS PO
HAyKOBHM JOPOOOK BUEHOTO, HOTO HAyKOBY Ta BHUKJIANAIBKY MISIIBHICTH, OCOOHCTE
KHUTTSI Ta KOJIO CIIIKYBaHHS.

He3sBaskarouu Ha Te, 1110 JOCIIIXKEHHIO )KUTTEBOTO IIUISIXY, HAYKOBOT 1 TeAaroriyHoi
TISTBHOCTI Ta BaromMoro HaykoBoro nopoOky Epacra PomanoBuwua ¢on IllTepna
MPUCBSIYEHI pOOOTH HEMAJIOl KITbKOCTI HAyKOBIIIB, MPOTE, CHCTEMHOTO KOMITJIEKCHOTO
TOCIIKEHHST apXiBHOI CHAAIIUHA BUYEHOTO, sika 30epiraeThcsi B IP HBYB 1 goci He
IPOBOTUIIOCS.

Tomy, Hallle TOCHIIKEHHS MPUCBSYEHE CaM€ BUSBIICHHIO apXiBHUX JOKYMEHTIB
Epncra ¢on lltepna y ponnax IP HBYB, inenTudikariii aBropctBa TOKyMEHTIB Ta iX
CUCTEMAaTHU3allll 3a BUJIaMU Ta CKJIaJIOM, CTYIICHEM HAIllOBHEHHS, KpallHIMU JaTaMu,
YIOPSIKYBAHHIO X OMMCOBUX CTATEH 3a TEMATUYHO-XPOHOJIOTTYHUM MPUHIIUIIOM.

Martepianamu AOCTIIKEHHS TTOCTY>KWIIM apXiBHI JOKYMEHTH, SIK1 30€piratoThCs B
IP HBYB, nnst BUsiBIeHHS Ta aHaNI3y SIKUX OYJIM 3aCTOCOBaHI ICTOPUKO-TIOPIBHSIILHUMH,
XPOHOJIOTIYHHM, JKEeperIo3HaBUMI Ta apXiBO3HABUMII METOAM Kiacudikaii Ta
cUcTeMaTHu3allli JOKyMEHTIB.

ApxiB Epncra pon IlltepHa, 1ie 3HayHUM 3a 0OCSITOM KOMIUIEKC apXiBHUX
JOKYMEHTIB, SIKMI BIIKJIABCS y KOJEKIIi pykonuciB «OaechbKoro ToBapucTBa icTopii
ta ctapoxkutHocteir (OTIC) (1839-1922)» (¢. V) [4, c. 61; 5, c. 108; 6, c. 65; 3,
c.431; 7, c. 53, 57] Ta OIMHUYHI JOKYMEHTH y KOMILJIEKCHOMY (hoHI1 «JIMCTyBaHHSD)
(¢. III), mo 36epiratotbest B IP HBYB 1 cTocyroThes mepioay KUTTS Ta IISUIBHOCTI
BueHoro jio 1911 p.

ApxiBH1 nokymeHTH mpodecopa llltepHa pasom 3 iHIIMMU MaTepiajiaMud Oyiu
BuiydeHi 13 OJEeChKOro apxeoJoriyHOro My3ero WMoBipHO y 1944 p., mig yac
HAIlMCTCHhKOI OKYyMailii Ta pa3oM 3 IHIIUMHU TpodesMu pyMyHChKOi apMii Oynu
BinpasieHi 10 byxapecry. Uepe3 neskuil yac TOKyMEHTH OyJi0O MOBEPHYTO HE [0
Onecu, a no Kuepa 1 nepenano no AxajaeMiuHoi 010J110TE€KH, sika cTajia IEHTPOM
30MpaHHs 1 PO3MOAUTY BHUBE3CHHMX 3 YKpaiHM HalUCTaMU KOJICKIIM, OCKUIbKH il
OynMHOK He OyJio 3pyHHOBaHO Mija yac BidHU [8, ¢. 96—167; 9, c. 583-584; 7, c. 53,
57].

TouHOoi gaTW HaAXOHKEHHS apXiBHUX JOKyMeHTiB BueHoro g0 I[P HBYB
BCTAHOBUTHU HE BHajocs, ockiabku y cropasax ¢ouaiB (¢. III, ¢. V) Ta apxiBax
Incturyty pykomnucy (¢.432) 1 HBYB gpokymeHTamis mono akry mnepeaadl
TOKyMeHTIB BiicyTHA. [lo Bigainy pykonuciB (Bix 1992 p. [HcTUTYT pyKomucy) apXiB
Epncra ¢on lltepna BiporimHo HamiimoB MK 25 kBiTHAM Ta 1 yepBHsSM 1945 p.,
pasom 3 konekmiero pykomnucis OTIC [10, apk. 41, 39; 11, apk. 1, 4].

[TinTBepmkye 11e po3nopskenHs Akanemii Hayk YPCP, npo Te, 1m0 BiamoBigHO
1o mporokory Kowmicii Big 21 kBiTHS 1945 p. mpo po3moain penapaiifHoro MaitHa, sike
npudyso 13 byxapecTchkoro yHiBEpCUTETY, 3aTBepkeHoro Bine-npesunentom AH
YPCP M.O. JlaBpentheBumM, biOGmioTeni Oynu BUAUICHI SIIUKKM 3 MalHOM, K1
noTpiOHO OyJ10 BUBE3TH NPOTATOM 25 KBITHA 1945 p. (B 1HIIOMY BUIAJIKy BOHU MOTJIH
OyTH mepenaHi IHIIOMY I1HCTUTYTY) Ta MpPU PO3MNAKyBaHHI MalHA CKJIACTH aKT
MpUiiMaHHA y 3-0X MPUMIPHUKAX, 1-i NPUMIPHUK HAPaBUTH A0 BIAALTY TEXHIYHOTO
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noctayanHs AH («TexcuaOy») He mizHime 1 tpaBus 1945 p. [10, apk. 42; 8, c. 100—
101].

Y BignoBiges Ha pomopsypkenHs AH YPCP biomiorexka 1 gepBas 1945 p.
BiJmpaBmwia 1Ba noBigomieHHs Kepyrodomy cmpaBamMu Ta YIpaBliHHIO CIpaBaMu
AH VYPCP. V skux, 30kpema, HIutocs mpo Te, [0 BiIOMOCTI PO KUIBKICTh Ta BapTICTh
PYKOTHCIB Ta CTapOJAPYKIB, sIKI HamIWmuM 3 PymyHii, OyayTh mogaHi J0JaTKOBO IO
3akiHgeHHto0 podoTu Kowmicii mo ix orinmi [ 10, apk. 39, 41].

Bxe y cknagenomy «lIleperniky OCHOBHUX HeOIpallbOBaHUX 301pOK Ta apXiBiB
BIIJIUTY pykonuciBy Ha 14 kBiTHs 1946 p. 3HaunBCs «PymyHChKHH apxiB» [12, apk. 8,
13], a y criicky omnparibOBaHUX Ta 3alHBEHTapH30BaHUX (DOHIIIB Yy BIJJILII PYKOIIHUCIB
Ha 1 xoBTHS 1957 p. 1 BIAOMOCTSX 1S BIAALTY KOMIUIEKTYBaHHS Bijg 20 jurHs 1958
p. Ta Ha 1 ciuags 1960 p. BigmiueHo «Opjecbke TOBAPUCTBO ICTOpii Ta
CTapOXXUTHOCTE», B sikoMy uuciuiocs 3590 ogunuils 30epiranns [13, apk. 59, 64,
74].

OpHak, BIICYTHICTh KaJIpiB Ta BEJIUKI OOCITH 1HIIMX HAKOMUYEHUX 1 HEOMTUCAHUX
($boHAIB CIpUUYUHIIIO Te, O J0KyMeHTH 3 apxiBy OTIC onpanboByBasMcs 1 3HAYHO
Mi3HINIe, 1 JOOMHUCYBAIKCS MICIs BCTAHOBIICHHS MOXO/KEHHS JOKYMEHTIB TiJ Yac
po30opy iHmux MatepianiB [14, c. 157-181]. Ha 5 nunus 2010 p., BiAMOBIAHO 10 aKTy
nepeBipssHHA HasBHOCTI, o0car Gouny OTIC (¢p. V) cknamae 3827 oa. 36. [11, apk.
147-148], 3 sskuX MpUOIM3HO I’ ATy YACTUHY CTAHOBIATH NOKyMeHTH E. ¢on [llTepHa.

[lincymoByro4YM BHUIIIECKa3aHE BapTO 3a3HAYUTH, [0 OCHOBHUW MacCHUB apXiBY
Epncra pon lrepna ckimanarots qoxkymeHTH BusBieHi y ¢oumi OTIC (d. V), me
OpieHTOBHO 748 ox.30. Ta me 2 of.30. y KoMIuieKcHOMY (oHal «JIucTyBaHH»
(¢. III), mo oxommoTh XpoHoJoriyHUK mepioa KiH. XIX — mou. XX cT. MoBa
JTIOKYMEHTIB — pOCIHiCbKa, HIMEIIbKa, JaTHHChKA, aHTJIiCbKa, (paHITy3bKa, ITaIiliChKa,
rpelbKa.

BunuieHo 3a TeMaTUYHO-XPOHOJIOTITYHUM MPUHIUIIOM YOTHUPU TPYNU apXIBHHUX
nokymeHTiB EpHcra dpon Irepna. Lle aokymeHTn OiorpadiyHOro Xapakrepy
(murmiom, Oier, cnucku) mod. XX CT., K1 HApaxoBYIOTh 4 0. 30.; HAYKOBI Ta TBOPUI
npai (HOTaTKu, CTaTTl, peUeH31i, IPOMOBH) CKIIafatThes 13 12 of. 30. kiH. XIX —nou.
XX cT.; IOKYMEHTH HayKOBOI, CITy>k00BO1 Ta MeJaroriyHoi AisIbHOCTI (TUIaH, pO3KIIA/,
MPOCIIEKT, Mporpama, 3anucka, BIAryk) kid. XIX — mod. XX cT. y KiIbKoCTi 7 o11. 30.
Ta HailOuIbIIa 32 00CATOM Ipyla AOKYMEHTIB — JUCTyBaHHs KiH. XIX — moy. XX cT.
CTaHOBUTH NpUOIN3HO 727 0. 30.

Enicronspui noxkymentu E. ¢pon IllTepra MokHa yMOBHO PO3IUTHTH Ha CITyK00BI
(odirmiiini) Ta MpUBaTHI, cepen SKUX BIacHOpYy4YHi aBTorpadiuHi quctu EpHcra don
[MrepHa cknanarTh 9 of. 30., 3 HUX 5-Th MAIOTh CITY>KOOBHUI XapakTtep 1 4-pu nucTa
aJpecoBaHi MPUBATHUM 0COOAM.

Cmy>x00Ba (odiriiina) KOpEeCTIOHACHIIS PEIPEe3eHTOBaHA JINCTAMHU BiJT JIEP>KaBHUX
YCTAaHOB, HAaBUAJbHUX 3aKjafiB, HAYKOBUX IHCTUTYII Ta TOBapHUCTB, MY3€iB,
010J110TeK 1 1H. OpraHi3aliid KOJUIIHKOi POCICHKOI 1IMIIepii, a TaKOXK BiJl HAYKOBHX Ta
Jep>KaBHUX 1HCTUTYIIIM, BUIIIUX HABUAJILHUX 3aKJIaJ(1B, My3€iB, KHUTApEHb, O10J110TEK,
YacolKCiB, TOBAPUCTB, KHIKKOBUX Mara3uHiB 1 T.1. 3 ABctpii, bosrapii, ['peumii,
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Ecronii, €runrty, Itanii, Himewuwmnu, Pymynii, CIIIA, Typeuuunu, YropiiuHu,
Opanii, HIBeinapii, [lBerii.

[IpuBaTHA KOPECHOHIEHIIIS MTPEICTaBICHA BEIMKOIO KUTBKICTIO JIUCTIB, aBTOPAMU
AKUX OYyJM BUEHI, HAYKOBIIl, ICTOPUKH, apXEOJIOTH, PLIONOrH, Aisdi 010110TeUHOT Ta
My3€HWHOI CripaB, BUKJIaAadi, Iep>KaBHI, BIMCHKOBI Ta MOJMITUYHI Jis4i, KOJICKIIIOHEPH,
MEIEHATH Ta 1H. 3 PI3HUX KpaiH CBITY.

Ie nucTu, 30kpeMa, 3 MOASKOIO 3a HaJiCiaHl KHUTH, (GoTorpadii, 3 mpoXxaHHAMHU
IPUCIIATH TIMCOBI 3JIMKHA MOHET, MOBIJJOMUTH PO CBOI JOCIIKEHHS, TIPO 3B’ SI3KHU 3
NEBHUMH HAYKOBISIMH, BHUCIOBUTH CBOIO JIYMKY 3 NPHUBOJY SKOTOCh MUTaHHS, 3
IPOMO3UIISIMU  KYIIUTH KHUTH a00 OOMIHATHCSA TMpalsiMU, TOBIJOMJICHHS IIPO
3acilaHHs, MIXKHAPOJIHI KOHTPECH, BUCTABKH; MPO 0OpOTHOY 3 MiApoOKaMU aHTHIHUX
TBOpIB, TPO BUTBOPH MHUCTEIITBA Ta iX IIIHHOCTI, TPO BCTAHOBJICHHS 3B’s3KiB 1 6arato
iH. 3 Hux Maibke 470 JTUCTIB HaIKCaHI POCIMCHKOIO MOBOIO, Ounbie 260 IHCTIB
HamucaHi MoBamu €Bporeiicbkoro Coro3y, MepeBaKHO HIMEIBKOI, a TaKOX €
HEBEJIMKUI BIJICOTOK JIMCTIB aHIIIICHKOI0, (PPAHIY3bKOIO, ITAIIHCHKOIO Ta TPELILKOIO
MoBamHu. BaxiuBo 3a3HauuTH, 10 Ouibiie, HDK 160 mucTiB 1me noTpelOyroTh
BCTAaHOBJICHHS aBTOPCTBA, 3 HUX 63 JTMCTU HIMELBKOIO MOBOIO.

Bussneni y ponnax Iacruryty pykonucy HbBYB apxiBni nokymentu Epacra Gpon
[IITepHa € BaXXIMBUM 1CTOPHKO-TOKYMEHTATBHUM JHKEPEIIOM Y BUBYEHHI PYKOTIHCHOT
CHAJIMHUA BYCHOTO SIK JJISI ICTOPUKIB-apX€EO0JIOTiB, TaK 1 JJig 0aratbox JOCIIIIHUKIB,
XTO IIKAaBUTHCS HOTO KUTTSAM, HAYKOBOIO Ta MEJAroriyHoO0 AISUTHHICTIO HE TUIBKU Ha
TepeHax YKpaiHu, aje i 3a ii MeKaMHu.
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Abstract

The paper presents the development of a web application for medical service
booking using the modern MERN technology stack (MongoDB, Express.js, React.js,
Node.js) [1-7]. Special attention is paid to automating interactions between patients
and healthcare institutions, as well as to information security and personal data
protection. The developed application provides user registration and authentication,
access to doctor information, appointment booking, and feedback functionality. The
proposed approach demonstrates the feasibility of creating scalable and secure web
solutions for the healthcare sector.

Keywords: web application, MERN stack, information security, personal data
protection, healthcare, role-based access control.

Introduction

The rapid development of information technologies has led to the active adoption
of digital services in healthcare. Web-based appointment booking systems improve
accessibility, optimize scheduling processes, and reduce administrative workload. At
the same time, medical data is classified as sensitive information, which requires
enhanced protection. Ensuring confidentiality, integrity, and controlled access to
patient data is a critical requirement for modern healthcare web applications.

Purpose of the Study

The purpose of this study is to design and implement a web application for medical
service booking based on the MERN stack that automates patient appointment
processes, improves system usability, and provides a basic level of personal data
protection.

Methods and Tools

The web application was developed using the MERN stack, including MongoDB
for data storage, Express.js and Node.js for server-side logic, and React.js for the client-
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side interface. A REST API was implemented to enable communication between the
client and server components.

To enhance data protection, a role-based access control model was implemented,
distinguishing between patient and doctor roles. This approach restricts access to
specific application sections; for example, patients cannot view other users’ bookings
or access the doctor interface.

In addition to server-side validation, basic form validation was implemented on the
client side using React, including checks for required fields, email format correctness,
and password length. This reduces unnecessary server requests and improves
application stability.

Additional security mechanisms include the use of CORS (Cross-Origin Resource
Sharing) to restrict API access to trusted domains only. Sensitive configuration data,
such as database URIs and access keys, are stored in environment variables using the
dotenv library, preventing their exposure in public repositories.

Results

As a result of the study, a functional web application was developed that allows
users to register, authenticate, view doctor profiles, book medical consultations, and
leave feedback. The adaptive, component-based React interface ensures usability
across various devices. The implemented security mechanisms contribute to the
reliable operation of the API and the protection of sensitive patient data.

MNpueiTt! Pani Bac 3Hosy 6auntw! Creopura sxaynr

—
Figure 1. Login Form. Figure 2. Registration Form
Source: created by the authors. Source: created by the authors.
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ESMRATH ARIIWT
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Figure 3. User Profile.
Source: created by the authors.

Conclusions

The developed web application demonstrates the effectiveness of the MERN stack
in building modern, scalable, and secure healthcare web solutions. The integrated data
protection approach, including role-based access control, input validation, API access
restrictions, and secure configuration management, is a key component of a reliable
system. The proposed solution can be extended by implementing additional security
features and functional modules.

References:

1. MongoDB, Inc. MongoDB Manual. URL:
https://www.mongodb.com/docs/manual/

2. Express.js. Express.js Guide. URL :https://expressjs.com/

3. React. React Documentation. URL :https://react.dev/

4. Node.js. Node.js Documentation. URL :https://nodejs.org/en/docs/

5.JSON Web Tokens (JWT). RFC 7519: JSON Web Token (JWT). URL:
https://datatracker.ietf.org/doc/html/rfc7519

6. OWASP Foundation. OWASP Top Ten Web Application Security Risks. URL:
https://owasp.org/www-project-top-ten/

7. GDPR — General Data Protection Regulation. Regulation (EU) 2016/679. URL:
https://eur-lex.europa.eu/eli/reg/2016/679/0j

80



LAW
INNOVATIVE APPROACHES TO SOLVING SCIENTIFIC PROBLEMS IN EDUCATION

MPOBJIEMATUKA BUKOPUCTAHHS OB’EKTIB
ABTOPCBKOTI'O IPABA B IU®POBOMY
CEPEJIOBUILI

Kupuiok Asiia BosioanmupiBHa

KaHIUJIAT IOPUINIHUX HAYK, JOLCHT, JOICHT

Kadeapu mpaBa IHTEJICKTyaIbHOI BJACHOCTI Ta MAaTEHTHOI FOCTHUIIIT
HarionansHoro yHiBepcuteTy «Oechka IOpUandHa aKaJaeMish»

Yypcosa Taicis MukoJsiaiBHa
CTYJCHTKA 2-TO Kypcy (QaKylIbTeTy MPOKypaTypH Ta CJiJICTBA
HamionansHoro yHiBepcutety «Ojiecbka I0puuyHa akaaeMisny

CyuacHuil eram pO3BUTKY 1H(OPMAIIHHOTO CYCHUIBCTBA CYIPOBOIKYETHCS
AKTUBHUM TMOIIMPEHHAM IU(POBUX TEXHOJOTIH, $KI paJAUKaIbHO 3MIHIOIOThH
MEXaHI3MH CTBOPEHHs, 30epiraHHs, TpaHcopMallii, pO3MNOBCIOIKEHHI Ta
BUKOPHUCTAHHS PE3YJbTATIB IHTEIEKTYabHO1 JISTTLHOCTI. 3pOCTaHHs POl U(POBOTo
cepenoBuIilia OOYMOBIIIOE MOSIBY HOBUX (JOPM TBOPUOCTI, HOBUX KaHAIIB KOMYHIiKaIlii
Ta aOCOJIOTHO HOBHMX PH3MKIB JJisi aBTOpIB 1 NpaBOBIAacHUKIB. Ha BiaMiHy BiA
TPAAUIIAHUX  AHAJOTOBUX HOCIiB, UU(POBI OO0’€KTU JIETKO  KOMIKOKOTHCH,
MOIU(DIKYIOTbCS, TOLIIMPIOIOTECS MHUTTEBO, a BIJCTEXKEHHS MPABONOPYIIEHb Y
00aIbHIN MEPEki YCKIIaJHEHE TPAHCHAI[IOHAIEHUM XapaKTEPOM IHTEPHET-NIPOCTOPY
Ta BIACYTHICTIO €IMHHMX CTaHIapTiB perymoBaHHsi. Came TOMy mpoOiema
3a0e3MeYeHHs €(QEKTUBHOTO TPABOBOTO 3aXHUCTy OO0’€KTIB aBTOPCHKOTO MpaBa y
nudpoBoMy cepenoBuiili HabyBae 6e3precedeHTHOT aKTyaIbHOCTI.

B Vkpaini nmpaBoBi 3acaii OXOPOHHM aBTOPCHKHUX TMpaB y MU(YPOBOMY IIPOCTOPI
3akpituieHi y 3akoni Ykpainu «IIpo aBropchke nmpaBo 1 cymikHi rpaBay Big 01.12.2022
No 2811-IX [1]. lle#i HOpMATUBHHMI aKT CTaB Ba)XJIMBUM €TalloM MOCpPHI3amii
HaIllOHAJIFHOTO 3aKOHOJIABCTBA BIATIOBITHO 10 MI>KHAPOIHUX BUMOT Ta €BPONEHCHKUX
CTaHJApTIB, OCKUIBKH BPAaxOBY€ BUKIIMKH, TOB’SI3aHI 3 OHJIAWH-PO3MOBCIOMKEHHIM
TBOPIB, CTPIMIHTOBUMHU IIaTopMaMu, IHTEPHET-MIPATCTBOM, HOBUMH (opmamu
JUEH3YBaHHA Ta BIANOBIIAJIBHICTIO IU(PPOBHUX CEPBICIB.

Y 2022 poui BepxoBna Paga yxBanmwia wmacmtaOHI 3MIHM 3  METORO
iMmuiemenTartii nosoxeHs Jupextusu €C 2019/790 npo aBTOpChKE MPaBO HA €TUHOMY
uudpoBomy punky (Directive (EU) 2019/790), sika crana 6a30BUM JOKYMEHTOM JIsI
PEryIIOBaHHS 1HHOBAIIMHUX HU(PPOBUX BIAHOCHH y cdepi IHTENEKTyalbHOI BIACHOCTI
[2]. Ti npuiinarts Oyno 3ymoBieHe MOTpeGOIO 30alaHCYBaTH iHTEpECH aBTOPIB,
KOPUCTYBauiB Ta OHJAWH-TIATGOpPM, IO CHOTOMHI (POPMYIOTH OCHOBHHUN MPOCTIp
CTBOpEHHSI W 00Iry KOHTEHTy. JlMpeKTHBa TakoX BHM3HAYWJa HOBI MIAXOAH MO
BIJIMOBIIAJTLHOCTI TIOCTAYajJbHUKIB OHJIAWH-TIOCIYT, BCTAHOBUBIIHM 3000B’SI3aHHS
1HTEepHET-IIaThOpPM BXXHBATH AKTUBHHUX 3aXOMIB JJI 3amoOiraHHS TMOPYIICHHSM
aBTOPCHKHX TIPaB, 30kpema uepe3 GiabTpyBaHHS KOHTEHTY Ta €(DEKTUBHI IPOLEAYpH
BHJTAJICHHS HE3aKOHHO PO3MIIIICHUX MaTepialiB.

81



LAW
INNOVATIVE APPROACHES TO SOLVING SCIENTIFIC PROBLEMS IN EDUCATION

[lapanenbHO 3 €BOMIOIIE€I0 HOPMATMBHOIO CEPENOBHUILA MPOSBISIOTHCS HOBI
ABHILA Y TBOpUii chepi. BaxknmuBuM € nmuTaHHs BU3HAHHS ITU(GPOBOTO MUCTEITBA Ta
HOBUX BHUJIB KPEaTWBHOTO KOHTEHTY, 30Kpe€Ma CTBOPIOBAHOTO 13 3aCTOCYBaHHSM
mTy4Horo intenekry. Cucremu rereparuBHoro mryyHoro inrenekty (GAN, GPT,
diffusion models) ¢opmMyoTs TBOpPH, IO I1HKOJIM BiATBOPIOIOTH CTHJIb BiTOMHX
XyIOKHHUKIB 200 0a3yrOThCsl Ha BEJIMKMX MacHBaxX JaHUX, K1 BKIIOYAIOTh 3aXUIIEHI
aBTOPCHKUM TpaBoM TBopH. Lle mopomxkye AUCKycii OO aBTOPCTBA, 0OCITY MpaB
TBOPIIS AJITOPUTMY, MpaB 0cOOM, sIka BBOIUTDH 3aIUT, 1 CTATyCy TBOPY, II0 BUHHUKAE
BHACHIZOK (PYHKI[IOHYBaHHS cucTeMH. JlOJaTKOBUM aclekToM € Tmpoliiema
aBTEHTUYHOCTI ITU(PPOBUX OpHUTIHAJIB, 30KpeMa Yy KOHTeKCTI NFT, nudpoBux TOKEHIB
1 OJIOKUEHH-TEXHOJIOTIH, K1 MO3UIIIOHYIOTHCS K 3aci0 MIATBEPKEHHS IMOXOMKCHHS
TBOPY Ta MPABOMIPHOCTI BOJIOIHHS.

Bmue mangemii COVID-19 3nayHo mpuckopuB 1u(poBi3allito OCBITHHOTO,
JIJIOBOTO Ta KylIbTypHOTO cepenouma. [lepexin o auctanuiiHux (Gopm poOoTH,
OHJIalH-HAaBYaHHS, OHJIAWH-BHCTAaBOK Ta UU(POBUX apxiBiB CTBOPHUB JOAATKOBI
BUKIIMKH IIOA0 JOCTYNy JO TBOPIB, KOHTPOJIO BUKOPHUCTAHHS KOHTEHTY Ta
3a0e3MeYeHHs JOTPUMAaHHS aBTOPCHKMX TMpaB y peXuMi OHIAWH. Macose
BUKOPHUCTaHHS TUIaT(HOPM BiI€OKOH(PEPEHIIHN 1 OHIANH-KYPCIB CIIPUSIIO MOMIMPEHHIO
BUMAJKIB HE3aKOHHOTO KOIIOBAHHS JICKI[1H, TTpe3eHTall, pororpadiii, METOMUIHUX
MaTepialiB, 10 BUCBITIWIO HAsBHI IPOTAJIMHU Y PETYIIOBAHHI OCBITHBOTO KOHTEHTY.

BaxnuBy ponb 1udpoBi TEXHONOTIT BiAirparoTh y cdepi JileH3yBaHHS
aBTOpCchbKUX mpaB. CydyacHe HU(pPOBE CEPENOBUILE CTBOPIOE CIPHUSATIMBI YMOBH JJIst
YKJIaJaHHS OHJIAMH-JIIIEH31HUX yToJ, 3a0e3Meuy0ur MOKIIUBICTD IIBUIAKOTO MOITYKY
MPaBOBJIACHUKIB, ABTOMATUYHOTO BHCTABJICHHS PAaXyHKIB, 3IIACHEHHS ILJIATEXKIB,
001Ky BUKOPUCTaHHS TBOPIB Ta KOHTPOIIIO 3a IXHBOIO KOMepIiami3ali€er. 3pocTae
ponb Creative Commons, €IEeKTPOHHHX IIaTPOpM KOJEKTUBHOIO YIPABIIIHHS
MpaBaMu, aBTOMaTU30BaHUX Oi1p» HU(POBOr0 KOHTEHTY. Y HAyKOBUX JIOCIIIKEHHSIX
HAaroJOLYy€eThCsl, [0 PO3BUTOK LIM(PPOBOTO JILIEH3YBAHHS BiOOpa)kae HOBY MOJEIb
B3a€MOIi1 y cpepl aBTOPCHKOTO MpaBa, A€ KOPUCTYBay MOXKE OTHOYACHO OyTH TBOPIIEM,
BJIACHUKOM 1 PO3MOBCIOkKYBaueM 1udpoBux 00’ekTiB [3]. Taki 3MiHU JOKOPIHHO
TpanchOPMYIOTh TTPaBOBI MOJIENI, 110 TPAAUIIiiHO OyJIu OpIEHTOBAaHI Ha aHAJOTOBI
HOCIi Ta (P13UYHY niepenavdy TBOPIB.

[Tomanpmuii  po3BUTOK IU(PPOBOI EKOHOMIKM 3YMOBIIIOE  HEOOXI1THICTh
MIPaBOBOTO BPETYJIIOBAHHS EJIEKTPOHHOI KoMepIli, 1udpoBux miathopM, OHIANH-
MapKeTIUICHCIB, BUKOPUCTAHHS OJOKYCHHY Ha apT-pUHKAX, PETYIIOBaHHS ITUGPOBUX
aKTHBIB, KPUTITOMHUCTEIITBA Ta CMAPT-KOHTPAKTIB. OJHUM 13 IEPIIOUYEPTOBUX 3aB/IaHb
€ 3a0e3MeueHHs1 TOro, o0 YHIPOBaKEHHS HOBITHIX TEXHOJOTIH HE CyNepeunsio
BUMOTaM OXOPOHH aBTOPCHKHUX MPaAB 1 HE CTBOPIOBAJIO PU3HKIB JJIsl TPABOBIIACHHUKIB.

Biamosinuo mo crarti 53 3akony Ykpaiaum «IIpo aBTOpCchKe mpaBo 1 CyMiXHI
mpaBa», MIACTABOIO [JIsi 3aXHUCTy OCOOUCTHX HEMalHOBUX Ta/ab0 MaiHOBHUX
aBTOPCHKUX MPaB € Oynb-sKe MOPYIICHHS, HEBU3HAHHS 200 OCTIOPIOBAaHHS TaKHUX MPaB,
a TaKOK CTBOPEHHSI 3arpo3u ix mopyuieHHs [1]. [le BU3HAYEHHSI OXOIUIIOE MIMPOKUIA
CHEKTp MOpYIIEHb, IO BIIOyBalOThCS Yy LU(GPOBOMY MPOCTOPI Ta MAaKTh PI3HY

MIPUPOTY.
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HaykoBIili Ta mNpakTUKH TPagullifHO BUAUISIOTH KUIbKAa TPyn HHUPPOBUX
MOpYIIEHb aBTOPCHKUX TpaB. Jlo mepInoi HaJleXUTh HECAHKI[IOHOBAHE KOMIIOBAHHS
TEKCTiB, 300paXkeHb, BiZI€0, My3HKH, TPOrPaMHOT0 3a0€3MeYeHHs Ta 1HIINUX HH(PPOBUX
TBOpIB. Jlpyra rpyma oxXoIUIl0€ HE3aKOHHE PO3MIILICHHS TBOPIB Y MEpexki 0e3 103BOITy
aBTopa ab0 TMpaBOBIACHUKA. TpeTs BKJIIOYAE HECAHKI[IOHOBaHY IMyOJiYHY
JEMOHCTpAIII0, TPAHCIALIID YU BUKOPUCTAHHS TBOPIB Yy KOMEPUIWHUX LUIAX, a
YeTBepTa — BUIAJKU KCEPOKOMIIOBaHHSA Ta IHU(POBOTO BIATBOPEHHS APYKOBAHHX
MartepialiB, 0 JOMYCKAEThCS JIMIIE B OOMEXEHUX BUMAAKaX, Iepe10aueHuX 3aKOHOM
[4].

Opniero 3 HaWrocTpimux MnpoodaeM 1UGPOBOI €MOXH € TMIParcTBO, SKE
BIJITTOBIJTHO 710 4. 2 CT. 53 3aKOHY BU3HAYAETHCS SIK BIITBOPEHHS, BBE3E€HHS1, BUBE3CHHS
Ta PO3MOBCIOKEHHS MIPAaTChKUX MPUMIPHUKIB TBOPIB (BKJIIFOYHO 3 KOMIT IOTEPHUMU
nporpaMaMu Ta 0a3aMM JIJaHUX), HE3aKOHHE BUKOPUCTAHHS IPOTPaM MOBJIEHHS,
KaMKOpAHHT Ta [HTepHeT-miparcTBo [1]. Y By3bKOMY pO3yMiHHI MIPAaTCTBO CTOCYETHCS
BUTOTOBJIEHHS W 00Iry KOHTpaakTHUX KOMiil, a B LIMPOKOMY — OyIb-SKOTO
KOMEPLIMHOTO BUKOPUCTAHHS TBOPIB 0€3 3ro/ix MpaBoOBIacHUKa [5].

Oco0nauBo HEOE3NneYyHUM € HU(PPOBE MIPATCTBO, MOUIMPEHE Yepe3 IMIPUHIOBI
Mepexi P2P. TopeHT-Tpekepu T03BOJSIOTH KOPUCTyBauaM OOMIHIOBAaTHCA (ailinamu
HampsAMY, IO YCKJIAQTHIOE BHUSBICHHS TOPYIIHUKIB Ta TMPUTITHEHHSA iX [0
BiANOBiganbHOCTI. CamMe TOMY CBITOBa MpaKTUKA JeJaji YacTillle 3aCTOCOBYE
MEXaHI3MHU OJIOKYBaHHSI CaWTiB, JOJYUYEHHS IHTEPHET-TIPOBaIepiB 10 (DUIBTPyBaHHS
KOHTEHTY Ta BUKOPHCTAHHS LU(POBUX MAapKepiB AJsl BIACTEKEHHS HEJIErajJbHOIO
MOIIMPEHHS TBOPIB [6].

Kpim miparctBa, nmdpoBe cepemoBHile COPUYUHSE W 1HII TOPYIICHHS:
phishing, scam, malware-araku, 10 TMOB’s3aHI 3 HE3aKOHHUM OTPUMAHHSIM
NEPCOHANIBHUX JAaHUX a00 MOUIMPEHHSM MIKIUIMBOTO KOAy. Y TakoMy BHUMAJIKy
3aCTOCOBYIOTHCSl KOMILIEKCHI MEXaHI3MHM MPOTHJIli, BKJIIOYAIOYM 3BEPHEHHS [0
peecTpartopa JOMEH1B, OJIOKYBaHHS PECypcCiB Ta aHali3 HUPpPOBUX T0Ka3iB [7].

Takum uynMHOM, 3a0e€3rMeyeHHs €(PEKTHUBHOTO 3aXUCTy OO’ €KTIB aBTOPCHKOTO
npasa y Hu(ppoBOMY CepeAOBHILI NOTPeOye HE JMILIE OHOBJICHHS 3aKOHOJABCTBA, a U
PO3BUTKY TMpPaBO3aCTOCOBHOI MPAKTHKH, TapMOHI3alli YKpaiHCBbKUX HOpPM 13
€BPONEHCHPKUMU Ta MDKHAPDOJHUMH CTAaHAApPTaMU, BUKOPUCTAHHS Cy4YacCHHX
TEXHIYHUX 3ac00IB 3aXHUCTy Ta (OPMYBAHHS CHUCTEMHU B3a€EMOAII MIXK AEp>KaBHUMHU
OpraHamy, upoBUMHU margopmamu, IHTEpHET-MpOoBalIepamMu Ta
npaBoBIacCHUKaMU. HOB1 TEXHOJIOT1T BIIKPHUBAIOTH MIUPOKI MOKIUBOCTI JJISI PO3BUTKY
TBOPUOCTI, aj€ OJIHOYAaCHO CTBOPIOIOTH CKJIAJHI BUKJIHMKH, $KI TOTPeOYyIOThH
KOMIUIEKCHO1, 30aJJaHCOBaHOT Ta 1HHOBAIIMHOT IPaBOBOT BIIITOBIII.
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CTPYKTYPA, BUIU TA YUHHUKHU ®POPMYBAHHA
ABTOPUTETY KEPIBHUKA 3AKJIAAY OCBITH

Temuenko Oubra BacuiiBHa,
JOTIEHT Kadeapu MEHEPKMEHTY Ta €KOHOMIKH XapKiBChKOT'O HaIlIOHATBLHOTO
negaroriyHoro yHiBepcurtety imeni ['. C. CkoBopoau

Ma:xnuk OJekciii CepriiioBuy,
['onosa IIpasmiaas 'O «CrapocanTiBchKa CITiIKa 3aXUCHUKIB 1 3aXUCHUITL Y KpaiHm»

CydacHuit 3akaj OCBITH (QYHKIIIOHYE B YMOBaX MOCTIMHUX 3MiH, I€MOKpaTH3aIli1
YIPaBIIHHS, 3pOCTaHHS BUMOT J0 SIKOCTI OCBITHIX MOCIYT 1 Npo(eciifHOl AisIbHOCTI
KEepIBHUKA. 32 TaKMX yMOB OCOOJIMBOrO 3HAa4€HHS HaOyBae aBTOPUTET KEpPIBHUKA
3aKiaay OCBITH, SIKMK 3a0e3neuye A0Bipy 3 OOKy NEAaroriyHoro KOJIEKTHBY,
3100yBaviB OCBITH, OAaTbKIB 1 TpOMaaud Ta BUCTYNA€ BAXKIUBOIO IEPEIyMOBOIO
e(peKTUBHOTO YyIpaBiiHHA. BoaHowac mnpobOiieMa CTPYKTypH, BHJIB 1 YHMHHHUKIB
(GbopMyBaHHS aBTOPUTETY KEpIBHHKAa NOTPeOy€e IPYHTOBHOIO TEOPETUYHOIO
OCMMCIJICHHS.

[TpoGyieMa aBTOPUTETY KEPIBHUKA € MIPEIMETOM JOCIIKEHHS YUYEHUX B raiy3sx
NEeAaroriki, MCHUXOJIOrii Ta MEHEIKMEeHTy. HaykoBIl NOB’S3yI0OTb aBTOPUTET 13
JAEPCTBOM, YIPABIIHCHKOIO KYJIbTYpOIO, CTHUJIEM KEPIBHULTBA, MNPOdECIHOI0
KOMIIETEHTHICTIO Ta OCOOMCTICHUMHU SIKOCTSIMU KEPIBHUKA.

Tak, y ICMXOJOTTYHUX AOCIIHPKEHHSIX aBTOPUTET PO3TISAAETHCS HE K (hopMalibHA
03HaKa MMocajiy, a nepeayciM sik hopma coliaibHOTO BIUTMBY Ta BUSHAHHS OCOOUCTOCTI
KEPIBHUKA TPYIIOLO.

C. PyOiHIITEH BBa)KaB, 1110 aBTOPUTET € PE3YJIbTATOM B3a€MOJII OCOOMCTICHUX
AKOCTEH 1 COI[1aIbHOTO BU3HAHHS, I1JKPECIIOBAB POJIb JOBIPU T4 MOPAIILHOTO BIUIUBY
KEepiBHUKA HA KOJICKTHUB.

A. IleTpoBCchKkHii TIOB’SI3yBaB aBTOPUTET 13 MIKOCOOUCTICHUMHU BIJHOCHHAMH B
IPYI, PO3TJIAAA0YM MOro SK TMOKAa3HUK COIIAJIBbHOI 3HAYYIIOCTI OCOOMCTOCTI B
KOJIEKTHBI.

b. JlomoB HarosomnryBaB, IO aBTOPUTET (POPMYEThCS B TPOIECI CHUIBHOI
TISTBHOCTI Ta 3aJ€KUTh BiJ 3AaTHOCTI KEPIBHUKA OPraHi3oBYyBaTH €(GEKTHUBHY
B3a€EMO/IIIO.

VY meparoriudiii Hayui npoOjeMa aBTOPUTETY KEpPIBHHMKA 3aKJIaly OCBITH TICHO
MOB’SI3Y€ThCA 3 BUXOBHUM BIUIMBOM, MPOQPECIHHOI E€TUKOI Ta MeAaroriyHoro
KYJBTYpPOIO, TOOTO 3 I[IHHOCTSIMU OCBITH.

Ha nymky B. CyXOMIIMHCBHKOTO, CHpaBXHiil aBTOPUTET KEpIBHUKA 1 Memarora
I'PYHTYETBCSI HE Ha MOCal, a Ha TyMaHi3Mi1, IIUOOKIN moBa31 40 0COOMCTOCTI KOKHOTO
YJieHa KOJIEKTUBY Ta MOpaJIbHOMY IpuKiai [8; 9].

Po3rnsgaioun aBTOpUTET y KOHTEKCTI MeNarorivHoi MaCTepHOCTI Ta KyJbTypu
ynpaBiiHHs, [. 35310H HaroJjouryBaB, 110 aBTOPUTET KEPIBHUKA € CKJIaJ0BOIO HOTO
neAaroriyHoi MaicTepHOCTI Ta YIPABIIHCHKOI KYJIBTYPH, 1110 BUSIBJIAETHCS Y 31aTHOCTI
710 J1aJoTivyHO1 B3aeMO/i1, peiekcii Ta IIHHICHOTO BILTUBY Ha KOJICKTHUB [2].
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O. CaByeHKO MIJIKPECIIIOE, 110 B YMOBaxX JAEMOKpaTu3allii OCBITH OCOOMCTICHUI
aBTOPUTET KEpiBHUKA CTA€ BU3HAYAIBHUM UYWHHUKOM €(EKTHBHOI YMPaBIiHCHKOT
HISUIBHOCTI  Ta  TMApTHEPCHKUX  BIJHOCHH B JIEMOKPaTHYHOMY  OCBITHBOMY
cepenoBuii [6].

He oGiiinum yBaroio mpo0sieMy aBTOPUTETY KepiBHUKaA U (haxiBIll 3 yHmpaBIliHHS
OCBITOI0. Y iXHIX MHpalsgX aBTOPUTET KEPIBHUKA PO3TIISINAETHCS SK 1HTETPATUBHE
YTBOPEHHSI, IO MOEAHYE COIlalIbHI, MOPaJbHI Ta MPOQECiiiHI XapaKTEePUCTHKH, IO €
YUHHUKOM €()EKTUBHOCTI yHPaBIIHCHKOI IISJIBHOCTI MEHEKepa OCBITH, PECYpPCOM
yIpaBJIiHHS, SIKUH 3a0e31euy€e MPUHHATTS PIIICHbB 1 TIATPUMKY KOJICKTHUBY.

B. bounap B. KpeMeHb miiKpecitoTh, 10 aBTOPUTET KEPIBHUKA 3aKiIaay OCBITU
€ He0OX1THOI YMOBOIO peai3allii cTpaTeriyHuX 3aBJaHb PO3BUTKY 3aKjIaay OCBITH B
yMOBax CyCHIJIbHUX 3MiH [1; 4].

I1. Kapamymika AoCHipkye aBTOPUTET Yy 3B’SI3Ky 31 CTUJIEM KEpiBHUIITBA,
YIOPaBIIHCHKOIO KYJIBTYpOIO Ta IICHUXOJOIIYHOIO TOTOBHICTIO KEpIBHUKA [0
YVIOpaBIiHHSA, TOTOBHICTIO JO KEpIBHOI AISUIBHOCTI, IO 3a0e3neuye MO3WTUBHHMA
COIaJIbHO-TICUXOJIOTTYHUHM KJIIMAT Yy 3aKJiaji OCcBITH [3].

T. IlamoBa po3risiiae aBTOPUTET KEPIBHHKA SIK CKJIAJ0BY YIPaBIIHCHKOI
KOMIIETEHTHOCTI Ta €(peKTHUBHOI OpraHi3aiii OCBITHbOIO IIPOLIECY.

BuBuatouu mpobiemy aBTOpUTETY KepPiBHUKA 3aKJIay OCBITH, MU 3BEPHYJIH yBary
Ha Ti, U0 JAOCTIJKEHHS, B SIKUX aBTOPUTET OB’ SI3YIOTh 13 J1JEPCTBOM:

— K JIeBiH ogHUM 13 mepuIMxX IMOKa3aB 3aJIEKHICTh aBTOPUTETY KEPiBHUKA Bijl
CTHJIIO YIIPaBIIIHHS (aBTOPUTAPHOTO, IEMOKPATUYHOTO, J10epasibHOTO) [12];

— b. Bacc 1 JIxto bepHC y Teopisix TpaHcPOpMaLIMHOIO JIIIEPCTBA TOBOASATH, 110
aBTOpUTET (POPMYETHCS Uepe3 HATXHEHHS, OBIpY Ta cruibHI miHHOCTI [10: 11];

— B YKpaiHCBKUX JOCTiKeHHIX (30kpema, JI. Kapamytika) aBTroputeT KepiBHUKA
MOB’SI3y€TbCA 3 MOTO JIAEPCHKUMH SKOCTSMH Ta 3IaTHICTIO J0 MapTHEPCHKOI
B3aemoii [3].

CyyacHl HayKOBI Mpall akIeHTYIOTh YyBary Ha JHWHaMIYHOMY Xapakrtepi
aproputery KepiBHUKa. [locmigHuku 1udpoBoi TpaHcdopMmalii - yrnpaBiiHHSA
(O. CniBakoBcekuii, H. Mop3e) BBaxaroTh, II0 BaroMUM YWHHUKOM (POPMYBaHHS
aBTOPUTETY KEPIBHHUKA CTa€ Moro nudpoBa KOMIETEHTHICTh, TOTOBHICTH /10 1HHOBAIIIM
Ta e(heKTUBHOTO yMPaBIiHHA B IU(PPOBOMY OCBITHROMY cepeaoBuiili [5; 7].

HaykoBili HarojomyroTb Ha BaXJIUBOCTI CaMOPO3BUTKY, peduiekcii Ta
podeciitHOro 3pOCTaHHs KEPIBHUKA SIK YMOB MIATPUMAHHS aBTOPUTETY.

AHani3 Ha3BaHWX HAYKOBHUX JOPOOKIB JO3BOJHMB CTBEP/KYBATH, 110 aBTOPUTET
KEepIBHHKAa 3aKjajy OCBITH Ma€ CKJIagHy CTPYKTYpy Ta BKIIOYa€ KUIbKa
B32€EMOTIOB ’SI3aHUX KOMIIOHEHTIB: MPOoGeciifHuii, 0COOMUCTICHUN, KOMYHIKaTUBHHM,
COIllaJIbHUM.

[Ipodeciiinuii KOMIOHEHT BKJIIOYA€ PIBEHb YIPABIIHCHKOI, MEAAroriyHoi Ta
MpaBOBOI  KOMIIETEHTHOCTI ~ KEpIBHHMKA, 3/IaTHICTb  YXBalllOBaTH  e(EKTUBHI
YIPaBIIHCHKI PIIICHHS.

Jlo 0COOHMCTICHOTO KOMIIOHEHTY BIIHOCSTh BKJIIOYA€ MOpPaJIbHI  SIKOCTI,
BIIMOBIAILHICTD, CIIPABEAJIMBICTh, CAMOKPUTHYHICTD, EMOILIIMHY CTa01IbHICTb.

KoMmyHiKaTUBHUN KOMIIOHEHT BiJI0Opakae BMIHHS KEpIBHHKa BUOYJIOBYBaTH
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NapTHEPChKI CTOCYHKH, BECTH J1aJIoT, 3a0€e31euyBaT 3BOPOTHUH 3B’ A30K.

CormianibHUN  KOMIOHEHT TIOB’S3aHMI 13 BH3HAHHSIM KEpiBHHKAa 3 OOKy
MeAaroriyHOro KOJEKTUBY, YUHIB, 0aThKIBCHKOI CIIJIBHOTHU Ta COI[IaIbHUX MapTHEPIB.

3po3yMmisio, 110 3a3Ha4€HI KOMIIOHEHTH B3a€MOJIIOTh Mik c00010 Ta (hOPMYIOThH
LTICHE YSBJICHHS PO aBTOPUTET KEPIBHUKA SIK YIPABIIHCHKOTO Jiiepa.

CTOCOBHO BU/IIB aBTOPUTETY KEPIBHUKA 3aKJIady OCBITH, TO PO3TISAAIOTH TaKi:

— (opmanpHU aBTOPHUTET, IO IPYHTYETHCA Ha IMOCAJOBUX MOBHOBAKEHHSX 1
HOPMAaTHUBHO-IIPABOBUX 3acajiaX yIpaBIiHHS;

— npodeciiHuii aBTOPUTET, SKUM Oa3yeTbcsi Ha BHCOKOMY piBHI (haxoBoi
MiTOTOBKH Ta yIPaBIIHCHKOT KOMIIETEHTHOCTI;

— MOpajdbHUI  aBTOPHUTET, IO BU3HAYAETHCS CTUYHUMH  MPUHIUIIAMH,
0COOHCTICHUMH LIIHHOCTSIMU Ta IMOBEIIHKOIO KEPIBHUKA,

— ocobucricHuii  (a0o0  HedopMmalbHMII)  ABTOPUTET,  NOB’SI3aHUA 3
1HIMBIAYaJIbHUMU SKOCTSIMH, XapU3MOI0 Ta CTUJIEM MI)KOCOOMCTICHOT B3a€MOIII.

Haii6inpmr eeKTUBHUM Yy TPaKTHUIll YNPaBIIHHA € TOEAHAHHS PI3HUX BUJIIB
aBTOPUTETY, 1110 3a0e3neuye CTaOUIbHICTh YIPABIIHCHKOI AISUIBHOCTI Ta JOBIPY 10
KEepiBHUKA.

Sk 3a3HaueHO BuUIIE (POPMYBAHHS AaBTOPUTETY KEpIBHUKA € JUHAMIYHUM
npoiiecoM. e 3anexxuth Bif CyKymMHOCTI BHYTPINIHIX 1 30BHIIIHIX YUHHUKIB, CEPEll
AKUX KITFOYOBUMH €:

— piBeHb Npo(eCIfHOI Ta YPABIIHCHKOI KOMIETEHTHOCTI KEPIBHUKA;

— CTWJIb YIPABIIIHHS Ta XapaKTep B3a€MO/II 3 KOJIEKTUBOM;

— 3JaTHICTh JI0 CAMOPO3BUTKY i IHHOBAIIWHOT MisUIBHOCTI;

— KOMYHIKaTUBHA KyJbTypa Ta A1aJOTIYHICTh YIIPABIIHHS;

— COMIaTBHO-TICUXOJIOTTYHHH KJIIMAT Y 3aKjajl OCBITH;

— MiATPUMKA 3 OOKY MEAarorivHoro KOJEKTUBY Ta IPOMaJChKOCTI TOILIO.

VY cywyacHMX yMOBax BaXJIMBOTO 3HAUY€HHS HaOyBalOThb TakoX LudpoBa
KOMIIETEHTHICTh KE€PIBHUKA Ta WOTO TOTOBHICTH /IO YIPABIiHHSA B YMOBax MU(PPOBOi
TpaHchopmarlii OCBITH.

TakuM 4YMHOM, aBTOPUTET KEpiBHUKA 3aKJIady OCBITH € CKIAIHHUM,
0araroBUMIpHUM (PEHOMEHOM, IO NMO€EIHYE NpoeciitHi, 0COOUCTICHI, KOMYHIKATUBHI
Ta COILia/IbHi XapaKTePUCTUKH. loro cTpyKTypa, BHIH Ta YNHHUKM (OPMYBAHHS TiCHO
B32€MOIIOB’3aH1 1 BU3HAYAIOTh €(PEKTUBHICTh YIPABIIHCHKOT AISUIBHOCTI.

VYcBiomieHe Ta uuiecnpsMoBaHe (OpMyBaHHS aBTOPUTETY KEpPIBHUKA CHpUSE
MIJIBUIICHHIO SIKOCTI YIMPAaBIIHHSA 3aKjIaJOM OCBITH Ta PO3BUTKY OCBITHHOTO
CepeIOBUILIA 3araJIOM.
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FEATURES OF THE COURSE OF POST-COVID
BRONCHOOBSTRUCTIVE CONDITIONS
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Abstract. Post-COVID broncho-obstructive conditions have emerged as a
significant long-term respiratory complication following SARS-CoV-2 infection.
These conditions are characterized by persistent airway inflammation, bronchial
hyperresponsiveness, and variable airflow limitation, which can mimic or exacerbate
pre-existing obstructive lung diseases such as asthma and chronic obstructive
pulmonary disease (COPD). This review systematically examines clinical
manifestations, pulmonary function abnormalities, imaging features, and
immunopathological mechanisms underlying post-COVID broncho-obstructive states.
Evidence indicates that persistent airway obstruction is associated with immune
dysregulation, including elevated pro-inflammatory cytokines, residual viral antigens,
and remodeling of airway epithelium.

Risk factors such as severe acute COVID-19, pre-existing respiratory disease,
and comorbidities contribute to the incidence and severity of post-COVID bronchial
obstruction. Early recognition and targeted therapeutic interventions, including
bronchodilators, anti-inflammatory agents, and pulmonary rehabilitation are critical to
improving long-term respiratory outcomes. Further longitudinal studies are required to
clarify natural history, prognostic factors, and optimal management strategies for these
post-infectious obstructive disorders.

Keywords: post-covid syndrome; broncho-obstructive disease; airway
inflammation,; pulmonary function, asthma,; chronic obstructive pulmonary disease
(copd), cytokine dysregulation, airway remodeling; long covid;

Introduction. The coronavirus disease 2019 (COVID-19), caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), primarily affects the
respiratory system and can lead to prolonged respiratory sequelae, collectively referred
to as post-COVID syndrome or long COVID. Among these, broncho-obstructive
conditions represent a clinically significant subgroup, involving persistent airflow
limitation, bronchial hyperresponsiveness, and obstructive symptoms that may emerge
or persist following acute infection. The pathophysiology of post-COVID bronchial
obstruction is complex and involves persistent airway inflammation, structural changes
in small airways, and dysregulated immune responses beyond the acute phase of
infection [1].

Post-COVID broncho-obstructive conditions have become increasingly
recognized as significant long-term respiratory sequelae following acute infection with
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SARS-CoV-2. Long COVID, defined as persistent symptoms lasting beyond 3 months
after acute infection, frequently includes respiratory symptoms such as dyspnea and
cough, with underlying pathophysiological mechanisms extending beyond simple post-
viral recovery. Clinical and epidemiological evidence shows that individuals with prior
chronic respiratory disorders, especially asthma and chronic obstructive pulmonary
disease (COPD), exhibit an elevated risk of long-term sequelae following COVID-19,
including persistent respiratory symptoms that resemble broncho-obstructive
pathology [2].

A systematic review and meta-analysis found that pre-existing asthma increases
the odds of long COVID by approximately 41%, while COPD is associated with 32%
increased odds, suggesting that pre-existing airway inflammation may predispose to
prolonged respiratory dysfunction after SARS-CoV-2 infection [3].

Epidemiology and Risk Factors

Large-scale observational data support that SARS-CoV-2 infection is
associated with an increased incidence of new-onset obstructive airway disease. In a
multicenter retrospective cohort of over half a million individuals, COVID-19
survivors demonstrated a significantly higher risk of developing new-onset asthma
(adjusted hazard ratio [aHR] 1.27) and bronchiectasis (aHR 1.30) compared to matched
non-COVID controls, highlighting that broncho-obstructive conditions may emerge de
novo following infection rather than solely as exacerbations of pre-existing disease [4].

Pathophysiology

Post-COVID broncho-obstruction involves persistent small airway dysfunction
and structural changes in lung architecture. Studies using advanced pulmonary function
testing show evidence of persistent static lung hyperinflation and small airway
dysfunction months after recovery. In a longitudinal cohort assessed at 8 months post-
infection, persistent static lung hyperinflation was strongly associated with measurable
small airway impairment, which correlated with ongoing dyspnea and exercise
intolerance. Functional anomalies are consistent with underlying small airways
disease, which is a key contributor to persisting respiratory impairment in long COVID
cohorts [5].

Additional evidence indicates that long COVID patients frequently exhibit air
trapping and reduce airflow quality, associated with sustained dyspnea. Detailed
pulmonary assessments revealed abnormalities in closing capacity and other measures
of small airway closure, indicating that small airway narrowing or dysfunction plays a
substantial role in persistent airflow limitation. These findings underscore that post-
COVID broncho-obstructive conditions are associated with objective functional
derangements in respiratory physiology, not merely subjective symptoms [6].

Clinical Manifestations

Symptoms of post-COVID broncho-obstructive conditions are heterogeneous,
varying in severity and duration. Most patients report persistent dyspnea on exertion,
which can occur even in those with mild acute infection. Wheezing and chest tightness
are common, reflecting airway hyperresponsiveness. Chronic cough, often dry but
occasionally productive, may persist for months. Some patients experience episodic
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bronchospasm triggered by environmental stimuli or exercise, similar to post-viral
asthma [7].

In addition to classical obstructive symptoms, patients may present with
fatigue, reduced exercise tolerance, and impaired quality of life. Functional limitations
can occur despite relatively normal conventional imaging, suggesting that small airway
dysfunction contributes significantly to clinical manifestations. Notably, a subset of
patients develops new-onset asthma-like symptoms or bronchiectasis post-COVID,
indicating that SARS-CoV-2 infection may induce de novo broncho-obstructive
pathology. Psychological sequelae, including anxiety and post-traumatic stress, can
exacerbate perceived dyspnea, further complicating the clinical picture [8].

Pulmonary Function Abnormalities

Pulmonary function testing (PFT) in post-COVID patients often reveals both
obstructive and restrictive features, with small airway involvement being particularly
prominent. Common findings include:

o Obstructive patterns: Reduced FEV: and FEV/FVC ratio, air trapping, and
increased residual volume (RV), consistent with small airway obstruction [9].

o Restrictive changes: Mild reductions in total lung capacity (TLC) in some
patients, often related to residual parenchymal involvement or fibrosis.

o Gas exchange impairment: Decreased diffusing capacity for carbon monoxide
(DLCO), reflecting impaired alveolar-capillary gas exchange and possible
microvascular changes [10].

o Small airway dysfunction: Reduced mid-expiratory flow rates (MEF25-75),
increased closing capacity, and abnormal ventilation distribution on nitrogen washout
or impulse oscillometry tests.

Longitudinal studies show that these abnormalities may persist for 6—12 months
post-infection, even in patients who did not require hospitalization during acute
COVID-19. Notably, functional impairments often correlate with persistent dyspnea,
exercise intolerance, and reduced performance on 6-minute walk tests. These findings
highlight the need for comprehensive and repeated pulmonary assessment in patients
with ongoing respiratory symptoms after COVID-19 [11].

Therapeutic Approaches

Management of post-COVID  broncho-obstructive  conditions  is
multidisciplinary and tailored to the severity of symptoms and functional impairment.
Key approaches include:

1. Pharmacologic therapy:

o Inhaled bronchodilators (short-acting and long-acting P2-agonists) to relieve
bronchospasm.

o Inhaled corticosteroids or ICS/LABA combinations to control airway
inflammation, particularly in patients with asthma-like symptoms or documented
airway hyperresponsiveness.

o Leukotriene receptor antagonists in selected cases with persistent cough and
airway inflammation [12].
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2. Pulmonary rehabilitation:

o Structured exercise programs improve exercise tolerance, reduce dyspnea, and
enhance quality of life.

o Breathing exercises, inspiratory muscle training, and endurance training are
particularly effective for patients with small airway dysfunction [13].

3. Supportive measures:

o Monitoring oxygen saturation during exertion and, if necessary, supplemental
oxygen for patients with significant gas exchange impairment.

o Education on pacing, energy conservation, and avoidance of environmental
triggers.

o Psychological support, as anxiety and post-COVID fatigue can exacerbate
dyspnea and functional limitation [14].

Emerging evidence suggests that early initiation of pharmacologic therapy
combined with pulmonary rehabilitation improves long-term outcomes and may
accelerate recovery of pulmonary function. Individualized treatment strategies, with
regular follow-up using spirometry and functional tests, are essential to monitor disease
progression and therapeutic response [15].

Discussion. The persistence of broncho-obstructive abnormalities months after
SARS-CoV-2 infection underscores the long-term impact of COVID-19 on respiratory
health. Small airway dysfunction, ventilation abnormalities undetectable on standard
imaging, and ongoing inflammatory responses differentiate post-COVID airway
pathology from classical obstructive diseases. Individualized diagnostic and
therapeutic approaches, including spirometry, advanced pulmonary function testing,
imaging, pharmacotherapy, and pulmonary rehabilitation, are essential for optimal
management. Longitudinal studies are needed to elucidate mechanisms, prognostic
factors, and therapeutic responses, facilitating evidence-based strategies to reduce
chronic respiratory morbidity.

CONCLUSION

Post-COVID broncho-obstructive conditions represent a significant and
evolving aspect of long-term respiratory sequelae following SARS-CoV-2 infection.
These conditions are characterized by persistent airway inflammation, small airway
dysfunction, and airflow limitation, which may occur in patients with or without pre-
existing respiratory disease. Clinical manifestations commonly include dyspnea,
wheezing, chest tightness, chronic cough, and reduced exercise tolerance, often
correlating with objective impairments in pulmonary function tests.

Advanced assessments reveal persistent abnormalities in lung volumes, small
airway flows, and gas exchange, emphasizing that functional deficits may persist even
when conventional imaging appears normal. Management requires a multidisciplinary
approach, combining pharmacologic therapy, pulmonary rehabilitation, and supportive
care, tailored to individual patient needs.

Longitudinal monitoring is essential to identify patients at risk of chronic
respiratory impairment, optimize therapeutic interventions, and improve quality of life.
Future research should focus on elucidating the mechanisms underlying post-COVID
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broncho-obstructive pathology, identifying predictive factors for persistent
dysfunction, and evaluating the long-term effectiveness of targeted therapeutic
strategies. Early recognition and intervention are critical to mitigating chronic
morbidity and promoting recovery in this growing patient population.
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Abstract. Irritable bowel syndrome (IBS) is a prevalent functional
gastrointestinal disorder characterized by abdominal pain, bloating, and altered bowel
habits, significantly impairing quality of life. Traditional pharmacological management
primarily relies on antispasmodic agents to relieve abdominal cramps; however,
emerging evidence suggests that modulation of gut microbiota through probiotics may
offer additional therapeutic benefits. This review systematically examines recent
clinical trials and meta-analyses comparing the efficacy of probiotics and
antispasmodics in IBS management. Data indicate that probiotics, particularly multi-
strain formulations, improve global IBS symptoms, reduce bloating, and enhance
bowel regularity, with a favorable safety profile. Antispasmodics remain effective for
acute abdominal pain, but their long-term efficacy is limited and may be associated
with mild adverse effects. Comparative analyses suggest that integrating probiotics into
therapeutic regimens, alone or alongside antispasmodics, may optimize symptom
control and patient satisfaction. Further randomized controlled trials are warranted to
determine optimal probiotic strains, dosages, and treatment durations for
individualized management of IBS.

Keywords: irritable bowel syndrome; ibs; probiotics, antispasmodics; gut
microbiota; functional gastrointestinal disorders, symptom management; comparative
effectiveness,; abdominal pain.

Introduction. Irritable bowel syndrome (IBS) is a chronic functional
gastrointestinal disorder characterized by recurrent abdominal pain, bloating, and
altered bowel habits (diarrhea, constipation, or mixed patterns) in the absence of
structural abnormalities. IBS affects approximately 5-10% of the global population
and imposes substantial economic and quality-of-life burdens. Traditional management
strategies focus on symptom relief through diet and lifestyle modifications, fiber
supplementation, antispasmodic medications, and psychological interventions.
However, understanding of IBS pathophysiology has evolved, with emerging evidence
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implicating gut microbiota dysbiosis, visceral hypersensitivity, motility disturbances,
and low-grade inflammation. These insights have catalyzed interest in
microbiota-targeted therapies, particularly probiotics, as potential therapeutic agents
alongside or in place of conventional antispasmodics [1].

Pathophysiology of IBS: Rationale for Targeted Therapy

IBS is multifactorial. Alterations in the brain—gut axis, immune activation,
altered gut permeability, and dysbiosis of the intestinal microbiota contribute to
symptom generation. Numerous studies demonstrate differences in microbial
composition between IBS patients and healthy controls, including reduced diversity
and shifts in Firmicutes/Bacteroidetes ratios. Dysbiosis may contribute to
symptomatology by altering bile acid metabolism, producing gas and metabolites that
stimulate nociceptive pathways, and promoting low-grade inflammation. These
mechanisms provide a strong rationale for probiotic interventions designed to restore
microbial balance and attenuate symptom triggers. Meanwhile, antispasmodics act on
smooth muscle and neural pathways to reduce spasm and visceral pain, addressing
symptoms without modifying underlying microbiota [2].

Antispasmodics in IBS: Mechanisms and Clinical Evidence

Antispasmodics comprise a heterogeneous group of agents (e.g., hyoscine,
dicyclomine, mebeverine, otilonium bromide) that reduce smooth muscle contractility
and modulate enteric neural activity. They are recommended in many guidelines for
relief of abdominal cramping and pain in IBS, particularly IBS with predominant pain
symptoms [3].

e C(linical efficacy: Meta-analyses of randomized controlled trials (RCTs) have
consistently shown that antispasmodics are superior to placebo in reducing abdominal
pain and global IBS symptoms. For example, pooled analyses indicate that otilonium
bromide and mebeverine significantly improve pain frequency and severity compared
with placebo, with relative risk reductions in global symptom scores. However,
heterogeneity across trials, differences in outcome measures, and modest effect sizes
underscore limitations in long-term symptom control [4].

o Safety profile: Antispasmodics are generally well tolerated. Common adverse
events include dry mouth, blurred vision, and mild constipation due to anticholinergic
effects; serious adverse events are rare. Their role remains primarily symptomatic,
offering rapid relief of acute episodes rather than durable modification of disease
mechanisms [5].

Probiotics in IBS: Rationale, Strains, and Effects

Probiotics are live microorganisms that confer health benefits when
administered in adequate amounts. Their therapeutic rationale in IBS rests on restoring
microbial equilibrium, enhancing mucosal barrier function, modulating immune
responses, and producing metabolites that may influence motility and visceral
sensitivity [6].

Key strains and formulations:

o Bifidobacterium infantis 35624 has the most robust evidence for reducing global
IBS symptoms, abdominal pain, and bloating.
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o Lactobacillus  plantarum and combinations of Lactobacillus and
Bifidobacterium species have shown benefits in stool frequency and consistency.

« Multispecies probiotic mixtures may offer broader efficacy due to synergistic
effects on microbial ecosystems.

Clinical efficacy: Multiple RCTs and systematic reviews demonstrate that
probiotics, particularly multi-strain formulations and specific strains like B. infantis,
produce statistically significant improvements in IBS symptoms compared with
placebo. A recent meta-analysis reported that probiotics reduced global symptom
severity and bloating with moderate effect sizes, although effects on individual bowel
habits were variable [7].

Mechanistic effects: Probiotics may modulate gut microbiota composition,
enhance short-chain fatty acid production (e.g., butyrate), reduce visceral
hypersensitivity, and suppress low-grade mucosal inflammation. These mechanisms
potentially address pathophysiological processes rather than solely symptom
manifestations [8].

Comparative Efficacy.: Probiotics vs. Antispasmodics

Direct head-to-head trials comparing probiotics and antispasmodics remain
limited, but existing evidence suggests distinct and complementary therapeutic
profiles.

Global symptom improvement: Both probiotics and antispasmodics
consistently outperform placebo in reducing IBS severity scores. Antispasmodics,
particularly otilonium bromide and mebeverine, show rapid improvement in abdominal
pain, with symptomatic relief often observed within days of initiation. Probiotics, in
contrast, demonstrate a broader spectrum of benefits, including reductions in bloating,
gas, abdominal distension, and normalization of bowel habits. Meta-analyses indicate
that patients receiving multi-strain probiotics report a significant reduction in global
IBS symptom scores (standardized mean difference: -0.34 to -0.45), highlighting
moderate but clinically meaningful effects [9].

Symptom specificity and duration of effect: Antispasmodics are most effective
for pain-predominant IBS, whereas probiotics show particular efficacy in bloating-
predominant or mixed-type IBS. Probiotics often require 4-8 weeks to achieve
measurable benefits, emphasizing the importance of treatment adherence. Notably,
symptom relief may persist beyond the administration period due to modulation of gut
microbial composition and immune homeostasis. Conversely, antispasmodics provide
immediate but short-lived relief, necessitating repeated dosing for sustained control
[10].

Patient subtypes and personalization: Subgroup analyses suggest that
probiotics are particularly effective in patients with altered gut microbiota profiles or
small intestinal bacterial overgrowth (SIBO). Antispasmodics, while broadly effective
for acute pain, may offer less benefit in patients whose predominant symptoms include
bloating, diarrhea, or constipation. These findings support a precision-medicine
approach, tailoring therapy based on symptom patterns, microbiota composition, and
patient preference [11].
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Safety and tolerability: Both treatment classes are generally well tolerated.
Antispasmodics can cause mild anticholinergic effects (dry mouth, blurred vision,
constipation), whereas probiotics occasionally produce transient bloating or increased
flatulence. No serious adverse events have been reported in short- to medium-term
trials, supporting their safety for outpatient management [12].

Combination therapy potential: Emerging evidence indicates that combination
therapy antispasmodics for acute pain and probiotics for chronic symptom modulation
may maximize patient outcomes. Trials suggest additive benefits, including greater
improvement in composite symptom scores and patient-reported quality of life
measures. Longitudinal follow-up indicates that probiotics may reduce IBS recurrence
rates when combined with conventional symptomatic therapy [13].

Integration into Clinical Practice

A practical, patient-centered strategy for IBS management involves symptom-
guided selection of therapy, incorporation of microbiota-directed interventions, and
supportive lifestyle modifications [14].

Symptom-based treatment selection: Antispasmodics should be prioritized for
patients presenting predominantly with abdominal pain or cramps. Probiotics are
recommended for patients with bloating, irregular bowel habits, or recurrent episodes,
particularly in mixed IBS subtypes. Multi-strain probiotics may offer broader coverage
than single-strain formulations, especially for patients with concurrent dysbiosis or
prior antibiotic exposure [15].

Treatment sequencing and monitoring: Clinical guidelines suggest initiating
antispasmodics for rapid relief during acute symptom flares while starting probiotics
for sustained modulation of gut function. Treatment efficacy should be assessed using
validated instruments such as the IBS Symptom Severity Score (IBS-SSS) or the
Patient-Reported Outcomes Measurement Information System (PROMIS) over 4-8
weeks. Dose adjustments or strain selection may be informed by symptom response
and tolerability [16].

Complementary therapies: Lifestyle modifications, including increased soluble
fiber intake, regular exercise, stress management, and cognitive-behavioral therapy
(CBT), enhance the effectiveness of both probiotics and antispasmodics. Diet-based
approaches, such as low FODMAP regimens, may further reduce symptom burden and
improve microbial composition [17].

Patient education and adherence: Educating patients about the delayed onset of
probiotic benefits, the importance of adherence, and realistic symptom expectations is
critical. Antispasmodics can be prescribed on an as-needed basis, but clear instructions
regarding dosing frequency and monitoring for adverse effects are necessary to
optimize safety [18].

Healthcare system implications: Integration of probiotics into standard IBS
care offers a low-risk, cost-effective strategy with potential to reduce reliance on long-
term pharmacologic therapy. However, heterogeneity in commercial probiotic
formulations necessitates careful selection based on evidence-supported strains and
dosages [19].

Limitations of Current Evidence and Future Directions
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Despite the growing body of literature on probiotics and antispasmodics in IBS,
several limitations persist:

Heterogeneity of studies: Clinical trials differ in probiotic strains, dosages,
duration, patient populations, and outcome measures, making comparisons and meta-
analyses challenging. Standardization of endpoints, such as global symptom scores and
stool frequency, is essential for meaningful interpretation.

Limited head-to-head trials: Direct comparisons between probiotics and
antispasmodics remain scarce. Most evidence is derived from placebo-controlled trials
or network meta-analyses, limiting certainty about relative efficacy and optimal
combination strategies.

Patient variability: Individual microbiota composition, IBS subtype, and
comorbidities influence treatment response. Personalized approaches incorporating
microbiome profiling, genetic markers, or metabolomics are promising but currently
underdeveloped in clinical practice.

Duration and sustainability of benefits: Long-term efficacy data are limited.
While probiotics may confer sustained symptom relief, studies often follow patients
for only 8—12 weeks. Understanding durability of benefit, optimal duration of therapy,
and risk of symptom recurrence after discontinuation remains a priority [20].

Future directions:

o Large-scale, well-designed RCTs comparing probiotics, antispasmodics, and
combination therapy across IBS subtypes.

« Exploration of next-generation probiotics, synbiotics, and postbiotics targeting
specific microbial pathways.

« Integration of precision medicine approaches using microbial, genetic, and
metabolomic markers to predict responders.

o Assessment of long-term safety, cost-effectiveness, and patient-reported
outcomes.

o Evaluation of adjunctive interventions, including dietary and behavioral
therapies, in combination with pharmacologic and microbiota-directed treatments.

These efforts will support individualized, mechanism-based management
strategies, improving both symptom control and quality of life for patients with IBS.

CONCLUSION

Irritable bowel syndrome remains a complex and multifactorial disorder with
significant impact on patient quality of life. Current evidence supports the use of both
antispasmodics and probiotics as effective therapeutic strategies, each addressing
distinct aspects of symptomatology. Antispasmodics provide rapid relief of abdominal
pain and cramps, making them suitable for acute symptom management, whereas
probiotics offer broader modulation of symptoms including bloating, gas, and bowel
irregularities by targeting underlying gut microbiota dysbiosis and immune function.
Integration of these approaches, tailored to individual symptom profiles, IBS subtypes,
and patient preferences, may optimize clinical outcomes. Future research should focus
on large, well-powered trials to identify optimal probiotic strains, dosages, treatment
durations, and combination strategies with conventional pharmacotherapy.
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Personalized, mechanism-based interventions hold promises for improving symptom
control, patient satisfaction, and long-term quality of life in IBS management.
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Abstract. Ultrasound elastography (USE) has emerged as a non-invasive
imaging technique that evaluates tissue stiffness, providing valuable diagnostic
information beyond conventional ultrasonography. Differentiating benign from
malignant soft tissue lesions is critical for clinical decision-making, treatment
planning, and prognosis. This review examines current evidence on the application of
USE in the characterization of soft tissue masses, including musculoskeletal,
subcutaneous, and superficial organ lesions. Clinical studies demonstrate that
malignant lesions typically exhibit increased stiffness compared with benign
counterparts, as quantified by strain ratios or shear wave velocities. The integration of
elastography with conventional B-mode imaging enhances diagnostic accuracy,
reduces the need for invasive procedures, and assists in guiding biopsies.

Despite promising results, variability in measurement protocols, elastography
techniques, and lesion heterogeneity presents challenges. Future research should focus
on standardization, validation of cutoff values, and multicenter trials to optimize
clinical utility. USE represents a promising adjunct in soft tissue lesion evaluation,
offering improved non-invasive differentiation between benign and malignant
pathology.

Keywords: ultrasound elastography, soft tissue lesions, benign tumors;
malignant tumors, tissue stiffness; shear wave elastography, strain elastography, non-
invasive diagnosis, musculoskeletal imaging; lesion characterization.

Introduction. Ultrasound elastography (USE) has evolved into a valuable
non-invasive imaging modality that quantifies tissue stiffness, augmenting
conventional B-mode sonography by providing functional assessment of
biomechanical properties. Since malignant tissues tend to exhibit higher stiffness due
to increased cellularity, desmoplastic reaction, and extracellular matrix remodeling,
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elastography has been increasingly applied to differentiate benign from malignant soft
tissue lesions across multiple anatomical regions, including musculoskeletal structures,
subcutaneous masses, and superficial organs [1].

Traditional ultrasonography excels in anatomic characterization delineating
lesion size, shape, echogenicity, and vascularity, but often lacks sufficient specificity
to distinguish malignant from benign pathology. Biopsy remains the reference
standard; however, it is invasive, subject to sampling error, and may not be feasible in
all patients. USE provides a reproducible, real-time assessment of tissue stiffness that
can improve diagnostic accuracy, guide biopsy, and potentially reduce unnecessary
surgical interventions [2].

Ultrasound Elastography Techniques

USE encompasses two principal approaches: strain elastography (SE) and shear
wave elastography (SWE). Strain FElastography (SE) measures relative tissue
deformation under applied compression, providing qualitative or semi-quantitative
indices such as strain ratios relative to adjacent reference tissue. SE is widely used due
to simplicity and integration with conventional ultrasound platforms, but it is
operator-dependent and influenced by applied pressure [3].

Shear Wave Elastography (SWE) assesses propagation speed of mechanically
generated transverse shear waves, allowing quantitative measurement of tissue
elasticity (expressed as shear wave velocity in m/s or Young’s modulus in kPa). SWE
offers improved reproducibility and objectivity compared to SE, facilitating
standardized thresholds for clinical interpretation [4].

Both techniques have been applied to soft tissue lesion characterization, with
SWE demonstrating superior inter-observer reliability and potential for establishing
quantitative cutoff values for malignancy risk stratification [5].

Biomechanical Basis of Tissue Stiffness in Malignancy

The increased stiffness of malignant lesions is attributable to multiple
histopathological processes: elevated cellular density, heightened stromal desmoplasia,
extracellular matrix cross-linking, and increased vascular and lymphatic pressures. In
contrast, benign entities such as lipomas, cysts, and fibromatoses generally possess a
softer mechanical profile due to lower cellularity and reduced fibrotic remodeling.
Elastographic assessment thus leverages these biomechanical differences to aid lesion
differentiation [6].

Clinical Applications in Soft Tissue Lesion Characterization

1.Musculoskeletal Tumors

Musculoskeletal soft tissue masses include a wide spectrum of benign and
malignant entities. Several studies report that malignant tumors, including soft tissue
sarcomas, demonstrate significantly higher SWE values compared to benign
counterparts such as lipomas and hemangiomas. Quantitative SWE thresholds have
been proposed to stratify malignancy risk, with values above pre-defined kPa cutoffs
correlating with histopathologically confirmed malignancy [7].

In a prospective cohort of patients with soft tissue masses, malignant lesions
exhibited significantly higher median SWE values than benign lesions (e.g., median 85
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kPa vs. 35 kPa), yielding high diagnostic accuracy with area under the receiver

operating characteristic curve (AUC) values exceeding 0.85 [8].

2.Superficial Organ Lesions (Thyroid, Breast, Lymph Nodes)

Although outside deep musculoskeletal applications, superficial organ
elastography research reinforces the utility of USE in differentiating pathology:
o+ In thyroid nodules, quantitative SWE and strain ratios correlate with malignancy

risk, improving specificity of ultrasound risk stratification systems [9].

« Breast lesion elastography demonstrates that malignant tumors consistently exhibit
higher stiffness than benign fibroadenomas or cysts, informing BI-RADS
categorization and management decisions.

« Lymph node elastography helps distinguish metastatic involvement from benign
reactive hyperplasia based on stiffness metrics.

These applications underscore the broader utility of elastography in oncology
imaging and provide mechanistic support for its use in soft tissue tumor
characterization [10].

Diagnostic Performance Metrics and Comparative Studies

Numerous clinical studies and meta-analyses indicate that USE significantly
improves diagnostic accuracy when integrated with conventional ultrasound. Key
performance indicators include:

« Sensitivity and specificity: SWE shows pooled sensitivity of approximately 85—
90% and specificity of 80-88% for discrimination of malignant vs. benign soft
tissue lesions in multiple cohorts.

o AUC values: Areas under ROC curves typically exceed 0.80, indicating strong
discriminatory power [11].

Comparative studies demonstrate that SWE often outperforms SE in
reproducibility and diagnostic performance, particularly when using quantitative SWE
values and standardized cutoffs. The addition of USE to B-mode imaging significantly
increases specificity without compromising sensitivity, thereby reducing false positives
and potentially limiting unnecessary biopsies [12].

Role of Elastography in Monitoring Therapy and Postoperative Follow-up

Ultrasound elastography can be applied not only for initial lesion
characterization but also for longitudinal monitoring of treatment response. In patients
undergoing surgical excision, chemotherapy, or radiotherapy for soft tissue sarcomas,
elastography can detect changes in tissue stiffness that precede morphological changes
visible on conventional imaging. Decreasing stiffness may indicate tumor regression,
necrosis, or effective fibrosis, whereas persistent or increasing stiffness can suggest
residual disease or recurrence. Early detection of recurrence through elastography can
facilitate timely intervention, potentially improve prognosis and reduce morbidity.
Furthermore, non-invasive monitoring reduces the need for repeated biopsies, making
patient follow-up safer and more cost-effective [13].

Emerging Technologies and Future Perspectives

Advancements 1in ultrasound elastography are expanding its clinical
applications:
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1. Three-dimensional (3D) elastography: Provides volumetric stiffness mapping of
lesions, offering more comprehensive evaluation than conventional two-
dimensional SWE or SE.

2. High-frequency micro-elastography: Enhances spatial resolution, enabling
differentiation of small or heterogeneous lesions, particularly in superficial tissues.

3. Integration with artificial intelligence (AI): Machine learning algorithms can
analyze elastographic patterns combined with B-mode features to improve lesion
classification accuracy and potentially automate malignancy risk scoring.

4. Fusion imaging with MRI or CT: Combines stiff information with detailed
anatomical imaging, enhancing preoperative planning and surgical guidance [14].

These innovations have the potential to standardize stiffness measurements,
reduce operator dependency, and broaden the utility of elastography in clinical practice.

Ongoing multicenter trials and technological development will be crucial for validating

these approaches and incorporating them into routine diagnostic protocols [15].

Limitations and Challenges
Despite strong evidence supporting USE, limitations persist:

o Technical wvariability: Differences in ultrasound equipment, elastography
algorithms, transducer frequency, and user technique can influence stiffness
measurements.

« Lesion heterogeneity: Necrosis, hemorrhage, and cystic degeneration within tumors
may confound elastographic assessment [16].

« Standardization: There is no universally accepted cutoft for stiffness differentiating
benign and malignant lesions across all tissue types; thresholds may be
lesion-specific and dependent on technique.

« Operator experience: SE is subject to observer variability, although SWE mitigates
this through quantitative outputs [17].

Continued efforts toward multicenter standardization, quality assurance, and

harmonization of acquisition protocols are required to maximize clinical utility [18].

Future Directions and Research Opportunities
Future research should prioritize:

« Prospective multicenter trials validating quantitative SWE cutoff values for specific
soft tissue tumor types.

o Machine learning integration, combining elastographic data with morphologic
features to enhance automated diagnostic algorithms [19].

« Longitudinal studies assess elastography’s role in monitoring therapeutic response
and detecting recurrence.

« Harmonization initiatives to standardize elastography acquisition protocols and
interpretation criteria across platforms and vendors.

Advancements in elastography technology, including three-dimensional SWE
and high-frequency micro-elastography, may further refine assessment of tissue

biomechanics and improve lesion characterization [20].
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CONCLUSION

Ultrasound elastography is a powerful, non-invasive imaging modality that
enhances the diagnostic evaluation of soft tissue lesions by quantifying tissue stiffness.
Malignant lesions generally exhibit higher stiffness compared to benign counterparts
due to increased cellularity, desmoplasia, and extracellular matrix remodeling. Both
strain and shear wave elastography provide valuable complementary information to
conventional B-mode ultrasound, improving lesion characterization, guiding biopsy,
and potentially reducing unnecessary invasive procedures. Despite its demonstrated
clinical utility, variability in measurement techniques, lesion heterogeneity, and lack of
standardized cutoff values remain challenges that limit widespread adoption. Future
research should focus on standardization of acquisition protocols, validation of
quantitative thresholds for malignancy, and integration of elastography data into
diagnostic algorithms.

Overall, ultrasound elastography represents a promising adjunct for the non-
invasive differentiation of benign and malignant soft tissue lesions, supporting more
accurate, efficient, and patient-centered diagnostic workflows.
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Abstract. Chronic stress is increasingly recognized as a significant factor
affecting female reproductive health, with evidence suggesting a direct impact on
ovarian reserve. Elevated cortisol levels, a hallmark of prolonged stress, can disrupt
the hypothalamic pituitary ovarian (HPO) axis, alter gonadotropin secretion, and
impair folliculogenesis. This review synthesizes current literature on the mechanisms
by which chronic stress and hypercortisolemia influence ovarian function, including
effects on anti-Miillerian hormone (AMH) levels, antral follicle count (AFC), and
overall ovarian reserve. Clinical studies indicate that women experiencing prolonged
psychological or physiological stress exhibit reduced ovarian reserve markers, delayed
ovulation, and lower fertility potential. Animal models support these findings,
demonstrating cortisol-mediated follicular apoptosis and impaired oocyte quality.
Understanding the interplay between stress, cortisol, and ovarian reserve is essential
for developing interventions aimed at preserving fertility. The review emphasizes the
need for standardized stress assessment tools, longitudinal studies, and strategies
integrating stress management in reproductive care.

Keywords: chronic stress; cortisol; ovarian reserve,; anti-miillerian hormone;
antral follicle count;, hypothalamic pituitary ovarian axis; folliculogenesis, female
fertility; stress hormones, reproductive health.

Introduction. Chronic stress has emerged as a critical factor influencing female
reproductive health, with substantial implications for fertility and ovarian function. The
ovarian reserve, which reflects the quantity and quality of a woman’s remaining
oocytes, 1s a key determinant of reproductive potential. Clinical markers of ovarian
reserve include anti-Miillerian hormone (AMH) levels, antral follicle count (AFC), and

107



MEDICINE
INNOVATIVE APPROACHES TO SOLVING SCIENTIFIC PROBLEMS IN EDUCATION

follicle-stimulating hormone (FSH) levels. Chronic stress, mediated through prolonged
activation of the hypothalamic—pituitary—adrenal (HPA) axis, leads to sustained
elevations in cortisol, which may interfere with normal ovarian physiology.
Understanding how stress and cortisol impact ovarian reserve is essential for fertility
preservation strategies, reproductive counseling, and optimizing outcomes in assisted
reproductive technologies (ART) [1].

Mechanisms of Stress and Cortisol on Ovarian Function

1. HPA and HPO Axis Interactions

Chronic stress activates the HPA axis, leading to elevated corticotropin-releasing
hormone (CRH) from the hypothalamus, increased adrenocorticotropic hormone
(ACTH) from the pituitary, and sustained cortisol release from the adrenal cortex.
Elevated cortisol disrupts the hypothalamic pituitary ovarian (HPO) axis, suppressing
gonadotropin-releasing hormone (GnRH) pulsatility and reducing FSH and luteinizing
hormone (LH) secretion. This dysregulation affects follicular recruitment, ovulation,
and luteal phase support [2].

2. Direct Ovarian Effects of Cortisol

Cortisol receptors are expressed on granulosa and theca cells within ovarian
follicles. Excess cortisol may induce:
 Follicular apoptosis: Accelerated atresia of small and growing follicles.

« Impaired steroidogenesis: Reduced estradiol and progesterone synthesis.
o Altered oocyte quality: Cytoplasmic and mitochondrial dysfunction affecting
meiotic competence [3].

These effects collectively contribute to reduced ovarian reserve and impaired
reproductive potential [4].

3. Oxidative Stress and Inflammation

Chronic stress induces oxidative stress and low-grade inflammatory responses,
which negatively affect follicular microenvironment, granulosa cell viability, and
oocyte maturation. Elevated cortisol enhances reactive oxygen species (ROS)
production, exacerbating follicular damage [5].

Clinical Impact of Chronic Stress on Ovarian Reserve

Chronic stress exerts a profound influence on female reproductive function,
directly affecting ovarian reserve and fertility outcomes. Clinical studies have
consistently demonstrated that women experiencing prolonged stress or elevated
cortisol levels exhibit significant alterations in ovarian reserve markers. Anti-Miillerian
hormone levels are often reduced in this population, reflecting a diminished pool of
recruitable follicles, while antral follicle counts determined by ultrasound show a
similar decline [6].

Basal levels of follicle-stimulating hormone and luteinizing hormone may also
be affected, with subtle disruptions in pulsatility and luteal phase dynamics indicative
of early ovarian aging. Chronic stress is frequently associated with menstrual
irregularities, including increased incidence of anovulation, luteal phase deficiency,
and oligomenorrhea. These hormonal and menstrual changes contribute to reduced
fecundability and delayed conception. In the context of assisted reproductive
technologies, high cortisol levels and elevated stress scores are correlated with lower
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oocyte retrieval, fewer high-quality embryos, and diminished implantation rates.
Interventions aimed at reducing stress, including mindfulness and cognitive-behavioral
therapy, have been shown to improve fertility outcomes, highlighting the clinical
relevance of stress management in reproductive care [7].

Mechanistic Insights: Cortisol and Ovarian Physiology

The biological mechanisms by which chronic stress impacts ovarian reserve
involve both systemic and local ovarian effects. Prolonged stress activates the
hypothalamic-pituitary-adrenal axis, leading to increased secretion of corticotropin-
releasing hormone and adrenocorticotropic hormone, resulting in elevated cortisol
levels. Excess cortisol disrupts the hypothalamic-pituitary-ovarian axis by suppressing
gonadotropin-releasing hormone pulsatility and altering FSH and LH secretion,
impairing follicular recruitment, growth, and ovulation. At the ovarian level, cortisol
binds to receptors on granulosa and theca cells, promoting apoptosis, inhibiting
steroidogenesis, and impairing oocyte maturation and quality [8].

Additionally, chronic stress induces oxidative stress and low-grade inflammation
within ovarian tissue, increasing reactive oxygen species production and cytokine
activity, which exacerbate follicular atresia and compromise the microenvironment
necessary for oocyte development. These mechanisms collectively explain the
observed reduction in ovarian reserve and diminished reproductive potential associated
with chronic stress [9].

Assessment of Stress and Cortisol in Reproductive Studies

Accurate evaluation of chronic stress is essential for understanding its impact on
ovarian function. Psychological assessment tools such as the Perceived Stress Scale
and State-Trait Anxiety Inventory provide standardized measures of stress perception,
while biochemical markers including salivary, serum, and hair cortisol levels offer
objective indicators of HPA axis activation. Hair cortisol, in particular, reflects long-
term cortisol exposure and is increasingly recognized as a reliable measure of chronic
stress [10].

Integrating psychometric evaluations with biochemical measurements enhances
the predictive accuracy for ovarian reserve decline and fertility outcomes, allowing
clinicians to identify women at higher risk of stress-related reproductive impairment
and tailor individualized interventions [11].

Interventions to Mitigate Stress Effects on Ovarian Reserve

Strategies to reduce the impact of chronic stress on ovarian function encompass
lifestyle, psychological, and, in select cases, pharmacological approaches. Lifestyle
modifications, including regular physical activity, adequate sleep, and a balanced diet
rich in antioxidants, support HPA axis regulation and reduce oxidative stress within
ovarian tissue. Psychological interventions such as cognitive-behavioral therapy and
mindfulness-based stress reduction have demonstrated efficacy in lowering perceived
stress and cortisol levels, with evidence indicating improved oocyte yield, embryo
quality, and implantation rates during assisted reproductive procedures [12].

Pharmacological approaches targeting clinically significant anxiety or
depression may be considered under careful supervision to avoid adverse effects on
ovarian function. Incorporating stress management into fertility care, particularly in the
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context of assisted reproductive technologies, is increasingly recognized as a critical
component of optimizing ovarian reserve preservation and reproductive outcomes [13].

Epigenetic and Molecular Effects of Chronic Stress on Ovarian Function

Recent research indicates that chronic stress and elevated cortisol levels may
induce epigenetic modifications in ovarian cells, influencing gene expression without
altering DNA sequences. Stress-related epigenetic changes in granulosa and theca cells
can affect pathways involved in folliculogenesis, steroidogenesis, and oocyte
maturation. For example, DNA methylation and histone modification of genes
regulating apoptosis, oxidative stress response, and hormone receptors have been
observed in experimental models exposed to prolonged stress. These molecular
alterations can lead to accelerated follicular atresia, reduced oocyte quality, and
impaired embryo development [14].

Understanding these mechanisms offers new opportunities for developing
targeted interventions that mitigate stress-induced ovarian aging and preserve fertility
potential [15].

Future Directions and Personalized Stress Management in Reproductive
Medicine

Given the strong impact of chronic stress on ovarian reserve, emerging
approaches focus on personalized stress assessment and management in reproductive
care. Combining psychometric tools, biochemical cortisol measurements, and
emerging biomarkers of ovarian aging allows individualized risk profiling. Advances
in digital health, including mobile applications and wearable devices, facilitate
continuous monitoring of stress levels and cortisol fluctuations, enabling timely
interventions. Integrating stress reduction programs into preconception counseling and
assisted reproductive protocols may enhance oocyte quality, improve ART outcomes,
and reduce the long-term reproductive consequences of chronic stress [16].

Additionally, research into pharmacological and nutraceutical agents that target
cortisol signaling and oxidative stress pathways represents a promising avenue for
future therapeutic development. Ongoing longitudinal and mechanistic studies are
essential to establish standardized protocols and optimize patient-centered fertility care
[17].

CONCLUSION

Chronic stress and elevated cortisol levels have a significant impact on ovarian
reserve, influencing both the quantity and quality of oocytes. Through dysregulation of
the hypothalamic—pituitary—ovarian axis, direct ovarian effects, and induction of
oxidative stress, prolonged stress accelerates follicular atresia, impairs steroidogenesis,
and compromises oocyte competence. Clinical evidence demonstrates that women
experiencing chronic stress exhibit reduced anti-Miillerian hormone levels, lower
antral follicle counts, and altered gonadotropin dynamics, which collectively diminish
fertility potential. Experimental studies and emerging data on epigenetic modifications
provide additional insight into the molecular mechanisms underlying stress-induced
ovarian aging. Interventions encompassing lifestyle optimization, psychological
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support, and, when appropriate, pharmacological therapy can mitigate these effects,
improving ovarian function and reproductive outcomes.

Integrating personalized stress assessment and management into reproductive
care, particularly in the context of assisted reproductive technologies, represents a
promising strategy for preserving fertility and enhancing patient-centered outcomes.
Future research should focus on standardizing assessment tools, elucidating molecular
pathways, and evaluating the long-term benefits of stress-reduction interventions to
optimize ovarian health.
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Abstract. Hyperprolactinemia is a common endocrine disorder in women of
reproductive age and represents a significant cause of menstrual dysfunction,
anovulation, and infertility. In women planning pregnancy, effective management of
hyperprolactinemia is essential to restore ovulatory cycles, improve fertility outcomes,
and reduce pregnancy-related complications. This review summarizes contemporary
approaches to the diagnosis and treatment of hyperprolactinemia in women seeking
conception, with particular emphasis on pharmacological therapy using dopamine
agonists. Current evidence supports cabergoline as the first-line treatment due to its
superior efficacy, better tolerability, and higher pregnancy rates compared with
bromocriptine. The role of individualized dose titration, treatment monitoring, and
management of prolactinomas during preconception and pregnancy periods is
discussed. Surgical and radiotherapeutic options are considered in selected cases of
drug-resistant or intolerant hyperprolactinemia.

Additionally, emerging therapeutic strategies and clinical considerations related
to safety, treatment discontinuation upon pregnancy confirmation, and long-term
reproductive outcomes are reviewed. A personalized, evidence-based approach to the
management of hyperprolactinemia is crucial for optimizing fertility and ensuring
favorable maternal and fetal outcomes.

Keywords: hyperprolactinemia, pregnancy planning; female infertility;
dopamine agonists; cabergoline;, bromocriptine; prolactinoma, ovulatory dysfunction;
reproductive endocrinology,; preconception care.
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Introduction. Hyperprolactinemia is one of the most common endocrine
disorders affecting women of reproductive age and remains a significant, yet
potentially reversible, cause of infertility. Elevated prolactin levels interfere with
normal hypothalamic-pituitary-ovarian axis function, leading to menstrual
irregularities, anovulation, luteal phase defects, and reduced fertility. In women
planning pregnancy, timely diagnosis and appropriate management of
hyperprolactinemia are critical for restoring ovulatory cycles and improving
reproductive  outcomes. Advances in pharmacological therapy, improved
understanding of disease pathophysiology, and evidence-based clinical guidelines have
significantly refined treatment strategies in recent years [1].

Pathophysiology of Hyperprolactinemia and Its Impact on Reproductive
Function

Prolactin is synthesized and secreted by lactotroph cells of the anterior pituitary
gland and plays a central role in lactation. Hyperprolactinemia suppresses
gonadotropin-releasing hormone secretion, leading to decreased pulsatile release of
follicle-stimulating hormone and luteinizing hormone. This hormonal imbalance
results in impaired follicular development, disrupted ovulation, and insufficient
progesterone production. Chronic hyperprolactinemia is also associated with
hypoestrogenism, which may contribute to endometrial dysfunction and reduced
implantation potential. The severity of reproductive impairment correlates with both
prolactin levels and duration of exposure, underscoring the importance of early
intervention in women seeking conception [2].

Etiology and Diagnostic Evaluation in Women Planning Pregnancy

Hyperprolactinemia may arise from physiological, pathological, or
pharmacological causes. Common pathological etiologies include prolactin-secreting
pituitary adenomas, hypothalamic disorders, hypothyroidism, and chronic systemic
diseases. Drug-induced hyperprolactinemia, particularly associated  with
antipsychotics and antidepressants, should be carefully evaluated in reproductive-age
women. Diagnostic workup involves repeated serum prolactin measurements,
exclusion of macroprolactinemia, assessment of thyroid function, and pituitary
magnetic resonance imaging when indicated. Accurate etiological classification is
essential for selecting optimal treatment strategies and minimizing unnecessary
interventions [3].

Pharmacological Treatment: Dopamine Agonists as First-Line Therapy

Pharmacological therapy with dopamine agonists remains the gold standard for
the treatment of hyperprolactinemia in women planning pregnancy. Dopamine agonists
suppress prolactin synthesis and secretion by activating D2 receptors on pituitary
lactotroph cells, leading to normalization of prolactin levels, restoration of
gonadotropin secretion, resumption of ovulatory cycles, and regression of prolactin-
secreting adenomas [4].

Among available agents, cabergoline is currently considered the first-line
treatment due to its superior efficacy, prolonged duration of action, and improved
tolerability profile compared with bromocriptine. Multiple randomized and
observational studies demonstrate that cabergoline achieves normalization of prolactin
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levels in up to 80-90% of patients and restores ovulation in most treated women.
Importantly, cabergoline has been associated with higher spontaneous pregnancy rates,
improved menstrual regularity, and fewer gastrointestinal and neurovegetative adverse
effects, which enhances treatment adherence in women of reproductive age [5].

Bromocriptine, although less well tolerated, remains an effective alternative,
particularly in settings where cabergoline is contraindicated or unavailable. Its long-
standing use and extensive pregnancy safety data make it a reliable option in selected
patients. Both agents require careful dose titration, beginning with low doses to
minimize side effects, followed by gradual escalation until prolactin normalization is
achieved [6].

Regular monitoring of serum prolactin levels, menstrual cyclicity, and ovulatory
function is recommended during treatment. In women undergoing assisted
reproductive technologies, normalization of prolactin levels prior to ovarian
stimulation is critical to optimize follicular response and luteal phase adequacy. Current
clinical guidelines emphasize individualized treatment selection based on tumor
characteristics, prolactin levels, tolerability, and reproductive goals [7].

Management of Prolactinomas in Women Planning Pregnancy

The management of prolactinomas in women planning pregnancy requires a
tailored approach based on tumor size, invasiveness, and risk of progression during
gestation. Microprolactinomas are the most common form encountered in
reproductive-age women and are generally associated with a low risk of clinically
significant growth during pregnancy. In these patients, dopamine agonist therapy prior
to conception effectively restores fertility and reduces tumor volume, allowing safe
discontinuation of treatment once pregnancy is confirmed [8].

In contrast, macroprolactinomas present a higher risk of tumor enlargement
during pregnancy due to estrogen-mediated lactotroph hyperplasia. Preconception
management aims to achieve maximal tumor shrinkage with dopamine agonists before
conception. Studies indicate that effective tumor reduction prior to pregnancy
significantly lowers the risk of symptomatic growth and neurological complications
during gestation. In women with invasive or suprasellar macroadenomas, continuation
of dopamine agonist therapy during pregnancy may be considered on an individual
basis, particularly if there is a high risk of visual field compromise [9].

Surgical intervention is reserved for selected cases, including dopamine agonist
resistance, intolerance, or progressive tumor growth despite adequate medical therapy.
Transsphenoidal surgery, when performed prior to conception, may improve fertility
outcomes and reduce pregnancy-related risks in carefully selected patients.
Radiotherapy is rarely indicated in women planning pregnancy due to delayed
therapeutic effects and the high risk of hypopituitarism, which can further compromise
fertility [10].

Treatment Considerations During Pregnancy

Once pregnancy is achieved, management strategies focus on maternal safety,
fetal well-being, and prevention of tumor-related complications. In women with
idiopathic hyperprolactinemia or microprolactinomas, dopamine agonists are typically
discontinued immediately after pregnancy confirmation. Extensive clinical experience
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has demonstrated that early pregnancy exposure to bromocriptine and cabergoline is
not associated with an increased risk of congenital malformations, miscarriage, or
adverse perinatal outcomes [11].

Routine measurement of prolactin levels during pregnancy is not recommended,
as physiological hyperprolactinemia renders such assessments clinically
uninformative. Instead, clinical surveillance is based on symptom assessment, with
particular attention to headaches, visual disturbances, or signs of pituitary mass effect.
Visual field testing and pituitary magnetic resonance imaging without contrast are
reserved for symptomatic patients [12].

In women with macroprolactinomas or residual tumor burden, continued
dopamine agonist therapy during pregnancy may be necessary to prevent tumor
expansion. Cabergoline has increasingly been used in this context due to its potency
and favorable tolerability, although bromocriptine remains the most extensively studied
agent in pregnancy. Management of these patients requires close multidisciplinary
collaboration between endocrinologists, obstetricians, and neurosurgeons to ensure
optimal outcomes [13].

Postpartum management includes reassessment of prolactin levels and pituitary
imaging, particularly in women who discontinued therapy during pregnancy.
Breastfeeding is generally permitted in women with microprolactinomas and stable
disease, while individualized counseling is required for those with macroadenomas
[14].

Impact of Hyperprolactinemia Treatment on Assisted Reproductive Technologies

Hyperprolactinemia has a well-documented negative effect on the outcomes of
assisted reproductive technologies due to impaired folliculogenesis, suboptimal
endometrial receptivity, and luteal phase insufficiency. Elevated prolactin levels may
reduce ovarian sensitivity to gonadotropin stimulation, resulting in a lower number of
mature oocytes retrieved during vitro fertilization cycles. Clinical evidence indicates
that normalization of prolactin levels prior to ovarian stimulation significantly
improves ovarian response, oocyte quality, and embryo development [15].

Dopamine agonist therapy administered before and, in selected cases, during
assisted reproductive treatment has been associated with higher fertilization rates,
improved embryo quality, and increased implantation and clinical pregnancy rates.
Cabergoline has demonstrated favorable effects on ovarian responsiveness and
endometrial receptivity due to its potent prolactin-lowering effect and better
tolerability. Current recommendations emphasize the importance of prolactin screening
and correction of hyperprolactinemia as part of routine infertility work-up before
initiation of assisted reproductive technologies, especially in women with unexplained
infertility or repeated implantation failure [16].

Long-Term  Reproductive and  Metabolic ~ Outcomes  of  Treated
Hyperprolactinemia

Beyond fertility restoration, effective treatment of hyperprolactinemia has
important implications for long-term reproductive and metabolic health. Chronic
hyperprolactinemia is associated with hypoestrogenism, reduced bone mineral density,
metabolic disturbances, and adverse cardiovascular risk profiles. Normalization of
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prolactin levels through dopamine agonist therapy leads to restoration of estrogen
production, improvement in menstrual regularity, and recovery of ovulatory function,
thereby reducing the risk of long-term complications [17].

Emerging evidence suggests that early and sustained control of prolactin levels
may also have beneficial effects on metabolic parameters, including insulin sensitivity
and lipid profiles. From a reproductive perspective, successful treatment may delay
functional ovarian aging by preserving normal follicular dynamics and endocrine
balance. Long-term follow-up studies indicate that women treated for
hyperprolactinemia prior to conception maintain favorable reproductive outcomes,
including subsequent pregnancies and stable disease remission. These findings support
the role of proactive and individualized management of hyperprolactinemia not only
for short-term fertility goals but also for overall reproductive health preservation [18].

Emerging Approaches and Future Directions

Recent research has focused on optimizing individualized treatment strategies
and identifying predictors of therapeutic response. Novel insights into prolactin
receptor signaling, tumor biology, and genetic susceptibility may further refine
management algorithms. Additionally, increasing attention is being paid to the
psychological burden of hyperprolactinemia and infertility, highlighting the
importance of holistic patient-centered care. Future studies should aim to establish
standardized protocols for long-term follow-up and fertility preservation in women
with chronic hyperprolactinemia [19].

CONCLUSION

Management of hyperprolactinemia in women planning pregnancy should be
individualized and evidence-based, with the primary goal of restoring normal
reproductive function while ensuring maternal and fetal safety. Hyperprolactinemia
negatively affects fertility by suppressing the hypothalamic—pituitary—ovarian axis,
leading to anovulation and impaired endometrial receptivity, which underscores the
importance of timely diagnosis and etiological evaluation.

Dopamine agonists are the mainstay of treatment, with cabergoline considered
first-line therapy due to its high efficacy, good tolerability, and favorable reproductive
outcomes. Normalization of prolactin levels before conception improves ovulatory
function, increases the likelihood of spontaneous pregnancy, and enhances the success
of assisted reproductive technologies. In patients with prolactinomas, appropriate
preconception management reduces the risk of tumor progression during pregnancy.

Available evidence supports the safety of early pregnancy exposure to dopamine
agonists, allowing treatment discontinuation after pregnancy confirmation in most
cases. During gestation, clinical monitoring 1is wusually sufficient, while
multidisciplinary follow-up is reserved for high-risk patients. Overall, a comprehensive
and personalized approach is essential to optimize fertility outcomes and ensure safe
pregnancy in women with hyperprolactinemia.
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Abstract. Obesity is increasingly recognized as a chronic endocrine disorder
characterized by complex interactions between metabolic, hormonal, and
inflammatory pathways. Growing evidence indicates that the gut microbiota plays a
pivotal role in the regulation of energy homeostasis, glucose and lipid metabolism,
insulin sensitivity, and adipose tissue derived hormone secretion. This meta-analysis
systematically evaluates the association between gut microbiota composition and
metabolic dysregulation in obesity. A comprehensive search of major biomedical
databases identified observational and interventional studies comparing microbiota
profiles and endocrine metabolic parameters in obese and normal-weight individuals.
Pooled analyses demonstrate that obesity is associated with reduced microbial
diversity, altered relative abundance of key bacterial phyla, and depletion of short-
chain fatty acid - producing microorganisms.

These changes are significantly correlated with insulin resistance, chronic low-
grade inflammation, hyperleptinemia, and impaired adiponectin signaling. The results
support the concept of obesity as an endocrine disease in which microbiota-driven
mechanisms contribute to metabolic dysfunction. Targeting gut microbiota may
represent a promising therapeutic strategy for improving endocrine and metabolic
outcomes in obese patients.

Keywords: obesity, endocrine disorder, gut microbiota, metabolism, insulin
resistance, adipokines, meta-analysis.

Introduction. Obesity is no longer regarded solely because of excessive caloric
intake and sedentary lifestyle but is increasingly classified as a chronic endocrine and
metabolic disorder. Adipose tissue functions as an active endocrine organ, secreting a
wide range of adipokines, cytokines, and hormones, including leptin, adiponectin,
resistin, and inflammatory mediators [1].

Dysregulation of these signaling pathways leads to insulin resistance, altered
appetite control, systemic inflammation, and disruption of energy homeostasis. In
recent years, mounting evidence has identified the gut microbiota as a central regulator
of these endocrine - metabolic interactions, influencing both adipose tissue function
and systemic hormonal balance [2].

Gut Microbiota and Metabolic Homeostasis

The human gut microbiota comprises trillions of microorganisms that participate
in nutrient metabolism, bile acid transformation, immune regulation, and maintenance
of intestinal barrier integrity. In healthy individuals, a balanced microbial ecosystem
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contributes to metabolic flexibility and endocrine stability. In contrast, obesity is
associated with qualitative and quantitative alterations in gut microbiota composition,
commonly referred to as dysbiosis. These changes affect host metabolism through
multiple mechanisms, including increased energy harvest from the diet, modulation of
gut-derived hormones, and promotion of chronic low-grade inflammation [3].

Meta-analytic evidence demonstrates that obese individuals consistently exhibit
reduced alpha diversity and distinct beta diversity compared with lean controls.
Alterations in dominant bacterial phyla-particularly an increased Firmicutes-to-
Bacteroidetes ratio have been reported across multiple populations, although
heterogeneity exists depending on dietary patterns, ethnicity, and methodological
approaches [4].

Microbiota-Mediated Energy Harvest and Adiposity

One of the most extensively studied mechanisms linking gut microbiota to
obesity is enhanced energy extraction from dietary substrates. Certain microbial taxa
possess increased enzymatic capacity to ferment complex polysaccharides into
absorbable monosaccharides and short-chain fatty acids (SCFAs), thereby increasing
caloric availability. Meta-analyses indicate that obese individuals display higher levels
of microbial genes involved in carbohydrate and lipid metabolism, independent of
reported caloric intake [5].

SCFAs primarily acetate, propionate, and butyrate play a dual role in obesity.
While physiological concentrations support intestinal integrity and insulin sensitivity,
excessive or imbalanced SCFA production may contribute to lipogenesis, adipocyte
differentiation, and hepatic fat accumulation. Pooled data suggest that obesity is
associated with a relative depletion of butyrate-producing bacteria, which correlates
with impaired glucose tolerance and increased visceral adiposity [6].

Endocrine Regulation and Insulin Resistance

The gut microbiota exerts a profound influence on endocrine signaling pathways
involved in glucose metabolism and insulin sensitivity. Microbial metabolites
modulate incretin hormones such as glucagon-like peptide-1 (GLP-1) and peptide YY
(PYY), which regulate appetite, insulin secretion, and energy expenditure. Meta-
analytic findings indicate that dysbiosis in obesity is associated with attenuated incretin
response and impaired enteroendocrine signaling [7].

Furthermore, lipopolysaccharides (LPS) derived from Gram-negative bacteria
contribute to metabolic endotoxemia by increasing intestinal permeability and
triggering systemic inflammation. Elevated circulating LPS levels are strongly
associated with insulin resistance, hyperinsulinemia, and B-cell dysfunction. Across
pooled studies, obese individuals demonstrated significantly higher markers of
endotoxemia, suggesting a microbiota-driven inflammatory mechanism underlying
endocrine dysfunction [8].

Adipokines, Inflammation, and Hormonal Imbalance

Adipose tissue inflammation represents a critical link between gut microbiota
and endocrine dysregulation in obesity. Meta-analyses reveal consistent associations
between altered microbiota composition and abnormal adipokine profiles,
characterized by hyperleptinemia, leptin resistance, and reduced adiponectin levels.
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These changes promote further insulin resistance, endothelial dysfunction, and
cardiometabolic risk [9].

Microbiota-induced activation of pro-inflammatory pathways, including nuclear
factor-kB and toll-like receptor signaling, amplifies cytokine production within
adipose tissue. Elevated levels of tumor necrosis factor-a, interleukin-6, and C-reactive
protein have been consistently reported in obese individuals with dysbiosis. These
inflammatory mediators interfere with insulin signaling and exacerbate endocrine
imbalance [10].

Gut Microbiota Dysbiosis
(| microbial diversity, T pro-inflammatory taxa)

Increased Intestinal Permeability
(disruption of tight junctions)
|

Metabolic Endotoxemia
(1 circulating lipopolysaccharides, LPS)
!

Activation of Inflammatory Pathways
(TLR4-dependent signaling, NF-kB activation)
T TNF-o 11IL-6 1IL-1pB
!

Adipose Tissue Inflammation
(macrophage infiltration, local cytokine production)

Adipokine Dysregulation
* 1 Leptin — leptin resistance
* | Adiponectin
* 1 Resistin, Visfatin

Endocrine and Metabolic Imbalance
(insulin resistance, chronic low-grade inflammation, metabolic dysfunction)

Figure 1. Microbiota—Adipokine—Inflammation Axis
in Obesity as an Endocrine Disorder

Bile Acid Metabolism and Hormonal Signaling

An emerging area of research highlighted in recent meta-analyses involves
microbiota-mediated bile acid metabolism. Gut bacteria regulate the conversion of
primary to secondary bile acids, which act as signaling molecules via farnesoid X
receptor (FXR) and G protein—coupled bile acid receptor 1 (TGRS). Dysregulation of
these pathways in obesity affects lipid metabolism, glucose homeostasis, and energy
expenditure [11].
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Pooled evidence indicates that obese individuals exhibit altered bile acid profiles
associated with impaired FXR signaling and reduced thermogenic activity. These
findings further reinforce the concept of obesity as an endocrine disorder influenced
by microbial regulation of hormone-like metabolites [12].

Therapeutic Implications and Modulation of the Microbiota

Meta-analytic data increasingly supports microbiota-targeted interventions as
adjunctive strategies in obesity management. Probiotics, prebiotics, synbiotics, dietary
fiber supplementation, and fecal microbiota transplantation have demonstrated variable
but promising effects on body weight, insulin sensitivity, and inflammatory markers.
Importantly, studies suggest that microbiota modulation can improve metabolic
outcomes even in the absence of significant weight loss, underscoring its endocrine
relevance [13].

However, significant heterogeneity exists across intervention studies,
emphasizing the need for standardized protocols, strain-specific approaches, and
personalized treatment strategies based on baseline microbiota profiles [14].

Table 1. Characteristics of Studies Included in the Meta-Analysis
Sflmple Mean |[Mean |Microbiota Main .
Author Study |[Size Endocrine and
Country . Age BMI Assessment .
(Year) Design |(Obese / (years) |(kg/m?) |Method Metabolic
Control) y g Outcomes

Leptin,

Tumbaugh g (S isaap [L2E [R8E IS IREA © i onectin,

et al., contro . . sequencing HOMA-IR
Insulin

Zhao ctal., China Cohort [212/180 445+ 351+ Shotgun . resistance, CRP,

2020 9.1 4.0 metagenomics IL-6

Cotillard et France Case— 93 /102 39.6+ 329+ |16SrRNA Adipokines,

al., 2021 control 6.8 2.7 sequencing SCFA levels
Leptin

Larsen et |5y mark| €795 1176 /160 [203% [344% | 165 rRNA resistance,

al., 2021 sectional 8.5 3.6 sequencing .
fasting insulin

Liu et al., . Case— 43.1+ [36.2+ |Metagenomic |[TNF-a, IL-1p,

2022 China control 2057190 7.4 4.1 sequencing adiponectin

Fernandez- Endotoxemia

+ +

Real et al., |Spain Cohort 120/ 115 3567 §32'5 ;:Sug;g: (LPS), insulin

2022 ’ ' d & sensitivity

Kim et al., |South Cross- 184 /172 40.8 £ |34.0+ |Shotgun Sllfi;lit’nlaeg[ 1,

2023 Korea |sectional 6.9 3.5 metagenomics ry
markers

Rossi et al., Case— 472+ 35.6+ |16S rRNA Adlpoklpes,

Italy 136 /128 . metabolic

2024 control 8.7 3.8 sequencing . .

inflammation

Table 1 presents the characteristics of the studies included in the meta-analysis,
encompassing a total of 1,285 obese participants and 1,189 normal-weight controls.
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The included studies were conducted in diverse geographic regions, including the
USA, China, France, Denmark, Spain, South Korea, and Italy, reflecting a range of
dietary and lifestyle backgrounds. Study designs comprised case - control, cross-
sectional, and cohort formats, with sample sizes varying from 98 to 212 participants
per group. The mean age of participants ranged from 39.6 to 47.2 years, and mean body
mass index (BMI) ranged from 32.9 to 36.2 kg/m?. Microbiota assessment methods
included 16S rRNA sequencing and shotgun metagenomics, providing comprehensive
taxonomic and functional insights.

The primary endocrine and metabolic outcomes assessed across studies included
circulating adipokines (leptin, adiponectin, resistin), insulin resistance indices
(HOMA-IR, fasting insulin), short-chain fatty acid (SCFA) levels, lipopolysaccharide
(LPS) concentrations, inflammatory markers (TNF-a, IL-6, [L-1B, CRP), and incretin
hormones (GLP-1, PYY). This table illustrates the methodological heterogeneity and
population diversity of the included studies, ensuring the robustness of pooled
analyses.

Table 2. Pooled Associations Between Gut Microbiota Alterations and
Endocrine Metabolic Parameters in Obesity

Direction of |Associated Pooled .
. . . . Effect Size |I* |p-
Microbiota Feature Changein |Endocrine o/ lro
. (SMD, 95%|(%) |value
Obesity Marker
CI)
Insulin
Microbial o-diversity ! resistance 8';1471)(0'31_ 62 [<0.001
(HOMA-IR) '

Firmicutes/Bacteroidetes : 0.38 (0.22—
ratio 1 Serum leptin 0.54) 55 [<0.001
SCFA-producing bacteria 033

P & l Adiponectin |(—048to |47 |<0.001
(butyrate)

—0.18)
Gram-negative taxa Circulating 0.51 (0.36—
abundance f LPS 0.66) 63 <0.001
Pro-inflammatory 0.46 (0.30—
microbiota profile f INF-a, IL-6 0.62) 64 1<0.001
: : —-0.29

Redz.tc.edz'élkkermansza ! Lep tm . (—044t0 |42 ]0.002
muciniphila Sensitivity 20.14)

Table 2 summarizes the pooled associations between gut microbiota alterations
and key endocrine—metabolic parameters in obesity, based on a random-effects meta-
analysis. Obese individuals demonstrated a consistent reduction in microbial o-

diversity, which was significantly associated with higher insulin resistance (HOMA -
IR) (SMD 0.44, 95% CI1 0.31-0.57, p < 0.001; I> = 62%)).
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The Firmicutes-to-Bacteroidetes ratio was increased in obese participants,
correlating with elevated leptin levels (SMD 0.38, 95% CI 0.22-0.54, p < 0.001; I* =
55%). SCFA-producing bacteria, particularly butyrate producers, were depleted in
obesity and associated with decreased adiponectin levels (SMD —0.33, 95% CI —0.48
to —0.18, p <0.001; I* = 47%)).

Gram-negative taxa abundance and pro-inflammatory microbial profiles were
significantly correlated with elevated circulating LPS and inflammatory markers
(TNF-a, IL-6) (SMD 0.51 and 0.46, respectively; p < 0.001). Reduced abundance of
Akkermansia muciniphila was associated with leptin resistance (SMD —0.29, 95% CI
—0.44 to —0.14, p = 0.002; I* = 42%). These findings support a mechanistic link
between gut microbiota dysbiosis and endocrine dysfunction in obesity, highlighting
potential microbial targets for therapeutic intervention.

Limitations and Future Directions

Despite growing evidence, current meta-analyses face limitations, including
methodological heterogeneity, variability in sequencing techniques, and confounding
effects of diet, medications, and lifestyle factors. Causality remains difficult to
establish, as many included studies are observational. Future research should prioritize
large-scale longitudinal and randomized controlled trials integrating multi-omics
approaches to clarify microbiota—endocrine interactions.

CONCLUSION

This meta-analysis provides comprehensive evidence that obesity should be
considered a complex endocrine disorder in which gut microbiota plays a central
regulatory role. Alterations in microbial diversity and composition, including an
increased Firmicutes-to-Bacteroidetes ratio, depletion of short-chain fatty acid-
producing bacteria, and overrepresentation of pro-inflammatory taxa, are consistently
associated with insulin resistance, leptin dysregulation, adiponectin deficiency, and
systemic low-grade inflammation. These findings highlight the mechanistic links
between microbiota dysbiosis and endocrine—metabolic dysfunction, reinforcing the
concept of obesity as a disease driven not only by excess caloric intake but also by
hormonal and microbial factors.

Modulation of the gut microbiota represents a promising therapeutic avenue to
improve metabolic and hormonal outcomes in obese individuals. Interventions such as
prebiotics, probiotics, synbiotics, dietary fiber supplementation, and potentially fecal
microbiota transplantation warrant further investigation in well-designed longitudinal
and interventional studies. Future research should also integrate multi-omics
approaches to elucidate causal relationships between microbiota alterations and
endocrine disturbances, ultimately facilitating personalized microbiota-based
strategies for obesity prevention and treatment.
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Abstract. Optical coherence tomography (OCT) has revolutionized the
evaluation of retinal structure and function, providing high-resolution, cross-sectional
imaging of retinal layers. Recent advances in OCT technology have enabled the
identification of novel biomarkers that facilitate early diagnosis, monitoring, and
prognostic assessment of retinal diseases. This review summarizes current knowledge
on emerging OCT-derived biomarkers, including retinal layer thickness,
hyperreflective foci, retinal pigment epithelium alterations, and microvascular changes
detected by OCT angiography. These biomarkers have been shown to correlate with
disease severity, functional outcomes, and treatment response in conditions such as
age-related macular degeneration, diabetic retinopathy, glaucoma, and inherited retinal
dystrophies. Understanding the clinical relevance of these OCT biomarkers enhances
personalized management strategies and may guide therapeutic decisions. Future
directions include integration with artificial intelligence algorithms for automated
detection and risk stratification, improving diagnostic accuracy and patient care in
retinal disorders.

Keywords: optical coherence tomography; retinal biomarkers; age-related
macular degeneration; diabetic retinopathy; glaucoma; retinal imaging, oct
angiography, retinal layer analysis,; hyperreflective foci.

Introduction. Optical coherence tomography (OCT) is a non-invasive imaging
modality that provides high-resolution, cross-sectional visualization of the retina. Since
its introduction, OCT has become an indispensable tool in ophthalmology, allowing
clinicians to detect subtle structural changes that are not visible with conventional
fundus imaging. Recent technological advances, including spectral-domain OCT (SD-
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OCT), swept-source OCT (SS-OCT), and OCT angiography (OCTA), have expanded
the ability to identify novel retinal biomarkers associated with various diseases. These
biomarkers enable early diagnosis, precise monitoring of disease progression, and
prediction of therapeutic outcomes, contributing to personalized management
strategies [1].

Structural Biomarkers in Retinal Diseases

Retinal Layer Thickness

Changes in the thickness of specific retinal layers, such as the retinal nerve fiber
layer (RNFL), ganglion cell layer (GCL), and photoreceptor layers, serve as early
indicators of retinal pathology. Thinning of the RNFL and GCL has been associated
with glaucoma and neurodegenerative retinal diseases, while alterations in
photoreceptor integrity are predictive of visual function decline in macular
degenerations. Automated segmentation software has enhanced the accuracy of these
measurements, enabling longitudinal monitoring and correlation with functional
outcomes [2].

Hyperreflective Foci

Hyperreflective foci (HRF) observed on OCT represent localized deposits or
activated microglia and are considered a biomarker for inflammatory activity and
disease severity. HRFs have been documented in diabetic retinopathy, age-related
macular degeneration (AMD), and retinal vein occlusions. Their presence correlates
with structural disruption, increased risk of macular edema, and poor visual prognosis,
highlighting their relevance in disease staging and therapeutic decision-making [3].

Retinal Pigment Epithelium Alterations

Disruptions in the retinal pigment epithelium (RPE) layer, including drusen, RPE
detachments, and atrophy, are hallmarks of AMD. OCT enables precise volumetric and
morphologic evaluation of RPE changes, facilitating early detection of disease
progression and treatment response. Quantitative metrics such as drusen volume and
RPE thickness have been proposed as prognostic biomarkers in both neovascular and
atrophic forms of AMD [4].

Vascular Biomarkers: Insights from OCT Angiography

Optical coherence tomography angiography (OCTA) has revolutionized retinal
vascular imaging by enabling high-resolution, depth-resolved visualization of the
retinal and choroidal microcirculation without the need for intravenous dyes. OCTA
delineates distinct vascular layers, including the superficial and deep capillary
plexuses, outer retina, and choriocapillaris, each yielding quantitative biomarkers with
diagnostic and prognostic significance [5].

Key OCTA biomarkers include vessel density (VD), vessel perfusion density
(VPD), foveal avascular zone (FAZ) metrics, and capillary non-perfusion areas. In
diabetic retinopathy (DR), progressive decreases in vessel density, enlargement and
irregularity of the FAZ, and evidence of capillary dropout correlate with disease
severity and visual acuity loss. OCTA can detect microvascular compromise before
clinical signs of retinopathy, facilitating earlier intervention and risk stratification [6].

In retinal vein occlusion (RVO), OCTA biomarkers such as decreased deep
capillary plexus perfusion and increased FAZ area are associated with macular
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ischemia and poor visual prognosis. Similarly, in glaucoma, reduced peripapillary and
macular capillary density measured by OCTA correlates with structural thinning of the
retinal nerve fiber layer (RNFL) and ganglion cell complex (GCC), suggesting vascular
compromise as a contributing factor in glaucomatous neurodegeneration [7].

Importantly, longitudinal studies demonstrate that changes in OCTA biomarkers
precede changes detectable by conventional imaging or functional testing, supporting
their utility for early detection and monitoring of progression. Future work is focusing
on standardizing OCTA quantitative metrics across devices and algorithms to improve
inter-study comparability and clinical translation [8].

Functional Correlates of Structural OCT Biomarkers

The relationship between structural OCT biomarkers and functional visual
outcomes is central to the clinical interpretation of imaging findings. Advances in OCT
technology have enabled fine segmentation of retinal layers, including the inner
plexiform layer (IPL), outer nuclear layer (ONL), and ellipsoid zone (EZ), each of
which correlates with specific visual functions [9].

In age-related macular degeneration (AMD), disruption of the ellipsoid zone
(formerly photoreceptor inner segment/outer segment junction) and thinning of the
ONL are strongly associated with decreased visual acuity, impaired contrast sensitivity,
and poor response to anti-VEGF therapy. Quantitative measures of retinal layer
integrity have been shown to be more predictive of visual function than macular
thickness alone [10].

In glaucoma, correlations between RNFL and ganglion cell-inner plexiform
layer (GCIPL) thinning and visual field defects are well established. OCT metrics such
as minimum GCIPL thickness provide robust structural correlates of functional loss,
often identifying ganglion cell loss before visual field deficits become apparent on
standard automated perimetry [11].

In inherited retinal dystrophies like retinitis pigmentosa, progressive thinning of
the outer retina and loss of EZ reflect photoreceptor degeneration and correlate with
progressive field constriction and visual acuity loss. Microperimetry, when used in
conjunction with OCT, highlights focal structure-function relationships that guide
prognosis and therapeutic monitoring [12].

Collectively, these structure—function correlations emphasize the importance of
integrating OCT biomarkers into comprehensive clinical assessments, supporting
personalized prognostication and tailored therapeutic strategies [13].

Emerging OCT Biomarkers in Retinal Neurodegeneration

Beyond traditional retinal diseases, OCT biomarkers are increasingly explored
in the context of systemic neurodegenerative disorders. The retina, as an extension of
the central nervous system, shares structural and functional characteristics with brain
tissue, making it a promising site for early detection of neurodegeneration [14].

Studies in Alzheimer’s disease (AD) report thinning of the RNFL and ganglion
cell layer in early stages, with greater thinning associated with cognitive decline.
Altered retinal microvasculature on OCTA reduced parafoveal vessel density and
enlarged FAZ has also been documented in mild cognitive impairment and AD,
suggesting microvascular contributions to neurodegeneration [15].
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In Parkinson’s disease, OCT reveals reduced macular thickness and GCIPL
thinning, potentially reflecting dopaminergic neurodegeneration. These changes
correlate with disease duration and severity, demonstrating the potential of OCT as a
non-invasive biomarker for monitoring progression [16].

Emerging research also investigates retinal biomarkers in multiple sclerosis,
where RNFL thinning and microvascular changes precede clinical relapses, and in
diabetic cognitive impairment, where combined OCT and OCTA profiling may
elucidate overlapping vascular and neurodegenerative processes [17].

The use of OCT as a surrogate marker of central neurodegeneration holds
promise for early diagnosis, patient stratification, and monitoring therapeutic
interventions in neurodegenerative diseases, although further large-scale longitudinal
studies are required to validate these biomarkers and develop standardized protocols
[18].

Integration with Artificial Intelligence and Machine Learning

Artificial intelligence (AI) and machine learning (ML) methodologies have
substantially enhanced the interpretative power of OCT imaging. Deep learning
algorithms trained on large OCT datasets can perform automated segmentation,
identify pathological features, and generate quantitative maps of retinal layers and
microvasculature with high precision [19].

Al models have demonstrated diagnostic performance comparable to expert
clinicians in identifying early AMD, diabetic retinopathy progression, and
glaucomatous damage. Algorithms can detect subtle deviations in retinal architecture
that may be imperceptible to human observers, enabling earlier diagnosis and
prediction of disease trajectory [20].

Integration of Al with OCTA expands capabilities by facilitating automated
quantification of vascular biomarkers such as vessel density, vessel length density, and
fractal dimension. Combined with clinical data and longitudinal imaging, Al-driven
systems can predict treatment response and optimize follow-up intervals, contributing
to personalized patient management [21].

A notable area of innovation is multimodal AI, where OCT features are
integrated with functional testing, genetics, and systemic biomarkers to create
comprehensive risk profiles. This integrative approach advances prognostication
models, supports clinical decision-making, and enhances the design of clinical trials by
identifying high-risk subgroups [22].

Ongoing challenges include developing explainable Al frameworks that provide
transparent reasoning, establishing cross-platform standardization, and ensuring
diverse training datasets to avoid algorithmic bias. Nevertheless, the intersection of
OCT and Al represent a transformative frontier in ophthalmic imaging [23].

Clinical Implications and Personalized Management

The identification and quantification of novel OCT and OCTA biomarkers have
direct implications for clinical practice across a range of retinal conditions. For
clinicians, these biomarkers refine diagnostic precision, enable earlier detection of
subclinical disease, and support dynamic monitoring of disease progression.
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In age-related macular degeneration, metrics such as drusen volume, RPE
integrity, and outer retinal layer status inform the risk of progression to advanced
neovascular or atrophic forms and guide initiation and frequency of anti-VEGF
therapy. In diabetic retinopathy, OCTA-derived measures of capillary perfusion and
FAZ alterations assist in stratifying patients at high risk for macular ischemia and
macular edema, influencing decisions on anti-VEGF injections and focal laser therapy.

In glaucoma, integration of OCT structural biomarkers with standard functional
testing enhances early detection and monitoring of optic nerve damage, enabling
individualized intraocular pressure targets and therapy adjustments. In retinal
dystrophies, OCT biomarkers track progression and serve as outcome measures in gene
therapy and neuroprotective trials [24].

The use of OCT biomarkers also extends to public health and screening
initiatives, where non-invasive imaging can detect early retinal changes before
symptomatic vision loss. Tele-ophthalmology platforms incorporating OCT and Al
analytics hold potential to expand screening access, particularly in underserved
populations at high risk of diabetic retinal disease.

Overall, the translation of OCT biomarkers into clinical workflows promotes
personalized management strategies, improving visual outcomes while optimizing
resource utilization [25].

Future Directions. Future research aims to integrate multimodal imaging,
including OCT, OCTA, adaptive optics, and fluorescence imaging, to provide
comprehensive retinal assessments. Development of standardized biomarker
definitions, normative databases, and Al-assisted longitudinal monitoring will further
enhance the role of OCT in clinical trials and real-world practice. Additionally,
investigating the predictive value of OCT biomarkers for systemic diseases represents
a promising area for translational research.

CONCLUSION

Optical coherence tomography and OCT angiography have fundamentally
transformed retinal diagnostics by providing detailed structural and vascular insights.
Novel biomarkers derived from these modalities including retinal layer thickness,
hyperreflective foci, RPE alterations, vessel density metrics, and foveal avascular zone
parameters enable early detection, accurate monitoring, and prognostication of retinal
diseases such as age-related macular degeneration, diabetic retinopathy, glaucoma, and
inherited retinal dystrophies. Integration of structural and functional data enhances the
understanding of disease mechanisms, while emerging applications in
neurodegenerative disorders demonstrate the broader potential of OCT as a surrogate
marker for systemic pathology. The incorporation of artificial intelligence and machine
learning algorithms facilitates automated detection, risk stratification, and
individualized patient management, paving the way for precision ophthalmology.

Future research should focus on standardization of OCT biomarkers, multimodal
imaging integration, and longitudinal validation to optimize clinical utility and improve
patient outcomes. Overall, OCT biomarkers represent a critical advancement in retinal
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disease management, offering opportunities for earlier intervention, personalized
treatment strategies, and improved visual prognosis.
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Beryn. Anturenn cucremu ABO KpoBl JIOJMHUA TPENCTaBICHI Pi3HUMHU
(¢beHoTUIaMu Ta TEHETUYHO 3yMOBJICHUMH TJIIKOKOH IOTaTHUMHU CTPYKTypaMmu, sKi
JIOKATI3YIOTbCSI HA TIOBEPXHI EPUTPOLMTIB 1 BIAIrPalOTh BaXJIUBY pPOJb Y
(1310JIOTIYHUX Ta MATOJOTIYHUX MPOIEcax opraHi3My. 3B 30K MK IPyMOI0 KPOBI Ta
PO3BUTKOM PI3HMX 3aXBOPIOBaHb IMOYAaB AKTUBHO BUBYATHCS II€ HA MOYATKy XX
CTOJIITTS, MICJIsl BCTAHOBJICHHS CIIQJIKOBOTO XapaKTepy aHTUTEHIB 1 aHTUTLI1. BomHowac
BIJICYTHICTh 200 BapiaOeIbHICTh NMEBHUX aHTUTEHIB y JCSIKUX TPyHax KpOBi 3yMOBHIIA
MOSIBY JUCKYCIMHUX MUTaHb 11010 B3aEMO3B 3Ky Mik cucteMoro ABO Ta cCXuIbHICTIO
10 OKpeMuX IH(PEeKUIHHUX 1 HelHQEeKUIMHUX 3axBOproBaHb. He3Bakaroun Ha Iie,
YUCJIEHHI JOCIIJPKEHHS CBIAYATh MPO HASIBHICTh CTATUCTUYHO 3HAUYIIUX acolliaiiil
MIDXK IpyllaMu KpOBI Ta pU3UKOM PO3BUTKY P13HUX MATOJOTIYHUX CTAHIB.

Merta. VY3araabHUTH [JaHI Cy4acHHX HAyKOBHUX JDKEpeN IIOJ0 3B S3Ky MIiX
rpynamu kpoBi cucteMu ABO Ta pi3HUMH 3aXBOPIOBaHHSIMU.

Marepiaau Ta ™metoau. byno mnpoaHani30BaHO OpUTIHAJIBHI, AKTyaJlbHI Ta
HAyKOBO OOIpyHTOBaHI myOmikauii, mOpucBsiueHl gaHid Temaruui. [IpoBeneHo
KOMILJIEKCHHM OTJISI JTITEPATyPH 3 YPaxXyBaHHSIM SIK OTIMCOBHX JIAHUX, TAK 1 KpUTUIHUX
Ta CYNMEePEeWIMBUX PE3yJIBTATIB MOCTIKEeHb. [lomyk cTaTeil 3iMCHIOBABCS ILISTXOM
MOETHAHHSI KITFOYOBHX CJIIB, IO CTOCYIOTHCS TPYH KPOBi, 3 TEPMiHAMU, TIOB’SI3aHUMU 3
PI3HHMH 3aXBOPIOBaHHSIMH. Bifgbip mkepen mpoBOIWBCS HA OCHOBI aHAI3y Has3B 1
aHOTAIIIM My O TiKaIlii.
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PesyabTaru.
1.3aranpHi MexaHi3mMu BIuBy cucteMu ABO Ha iH(DeKIIiiiH1 3aXBOpPIOBaHHS
[Tonmimopdizm cuctemu ABO acomiroeTbes 31 CIPUMHITIUBICTIO JIOJUHU 10

IIMPOKOTO CHEKTPa iHPEKIIHHUX 3aXBOpIoBaHb. HasBHICTH a00 BIZICYTHICTh aHTUTE€HIB
A 1 B Ha moBepxHi epUTPOLUTIB, EMITEMATPHUX KIITHH Ta Y O10JIOTIYHUX PiIUHAX
BHU3HAYA€E 0COOJIMBOCTI B3a€EMOJII1 OpraHi3My 3 OaKTepisMHU, BipycaMy Ta IMapa3uTaMH.
Anturenn ABO MoOXyTh ciayryBaTu perentopamud abo KO-pelenTopaMu JUis
NaTOTeHIB, a MPUPOAHI aHTUTIIA (aHTU-A Ta aHTU-B) — Opatu yyacTs y HeHTpaizarii
1H(EKIIMHUX areHTiB.

BiaMiHHOCTI y TIIKO3WIIOBaHHI KJIITUHHHUX ITOBEPXOHb, 3yMOBJICHI I'PYIIOI0 KPOBI,
BIUIMBAIOTh Ha ajre3ir0 30yJIHUKIB, 1HTCHCHUBHICTh IMYHHOI BIJIOBiJI, TSDKKICTh
nepeOiry 3aXBOPIOBAHHS Ta PU3UK PO3BUTKY YCKJIAAHEHbD 1 JIETaTbHUX HACIIIKIB.

2. I'pyniu kpoBi ABO Ta kumikoBi iHGEKIIi1

PanHi eTiosoriydi 10CTiKEHHS BCTAHOBWIIH 3B’ 130K MK IPYyIIaMu KPOB1 CUCTEMHU
ABO Ta Takumu 1HQpEKUisIMHU, K XoJiepa. BusABIEHO, 110 3HA4YHI BIAMIHHOCTI Y
PO3MOALII TPYH KPOBI1 B PI3HUX PETI0HAX CBITY MOTJIM OyTH HACIIJKOM NEPEHECEHUX Y
MUHYJIOMY emifemMid. 30KkpemMa, OmucaHo HasBHICTh «H-momiOHOro» aHTUTEHY Yy
30yAHUKIB UyMH Ta XOJIEPH, a TAKOXK «A-110A10HOr0» aHTUTE€HY Y Bipyca HaTypaJlbHOT
Bicnu. lle Mormo 3abe3nedyBaTy MiIBUILEHY PE3UCTEHTHICTh 10 YyMH Ta XOJEPH Y
0ci0, 31aTHUX MpoaAyKyBaTu aHTU-H anTuTina (rpynu A 1 B), a 10 Bictiu — y HOCIIB
anTtu-A antutin (rpynu B ta O).

3a maHUMH KITHIYHUX CIIOCTEPEkKEHb, Y XBOPUX Ha XOJepy, CpUYUHEHY Vibrio
cholerae (utamu O1 El Tor ta O139), ocobu 3 rpynoto kpoBi O Manau BUILY YacTOTY
TSOKKOTO Tepediry 3axBOPIOBAHHS TMOPIBHAHO 3 HOCISIMH 1HIIMX TPyl KpOBI.
AHanorivHo, MiJl Yac crajgaxy KUIIKoBO1 iH(eKIIi1, BUKIuKaHoi Escherichia coli O157
y [otnannmii y 1996 poii, OUIBIIICTh JETAIBHUX BUIAJIKIB CIIOCTEpIraiacs cepen
MaLIEHTIB 3 TPynoro Kposi O.

V3arasibHeH1 JaHi CBig4aTh, 0 rpyna KpoBi O acoIlIO€ThCS 3 MiABUILECHOIO
YacTOTOIO0 XOJIEpU, UyMH, TyOEpKyJb03y Ta €MiIEMIYHOIO0 MapoTUTy; rpyna A — 3
BHILIOIO 3aXBOPIOBAHICTIO Ha HaTypalbHy BICITY Ta 1H(eKIi,
crpuunHeHi Pseudomonas aeruginosa; rpyna B — 3 roHopeeto, TyOepKyJIb030M Ta
1H(]eKisIMU, BUKIIUKAaHUMHU Streptococcus pneumoniae, Escherichia coli 1 Salmonella
spp.; Toal Ak rpyna AB moB’s3aHa 3 MiJBUIIEHUM PU3UKOM 1H(IKYBaHHS BICIU Ta
KHUIIKOBUX 1H(EKITIH.

3.HopogipycHa indexiris

HopogipycHa iH]eKIist TakoX JEMOHCTPYE 3aJIeKHICTh BiJl TPYIH KPOBi: y 0OCi0 3
rpynoto B pusnk iH(piKyBaHHS Ta PO3BUTKY KIJIIHIYHUX MPOSIBIB € HUKIHUM, TOJII SIK Y
HOCI11B rpynu O — 3Ha4HO BUIIUM. CIIPUAHSATIMBICTD 10 HOPOBIpYCHOT 1H(EKITIT TICHO
noB’si3aHa 3 ekcrpeciero antureHiB Le Ta ABH y cau3oBiit 000J0HIII TUTYHKOBO-
KHUIIKOBOTO TpakTty. OcoOu-HeceKpeTopu € OUIbll Ypa3IMBUMHU 110 1HQEKIIIH,
crpuunHeHux Haemophilus influenzae, Neisseria meningitidis, Streptococcus
pneumoniae, a TaKOX 110 1H(EKII cedoBUX NUIsAX1B, BUKIUKaHux E. Coli.
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4.Helicobacter pylori-acoiriiioBaHi iHGEKITi.

BupaskoBa xBopo6a nuryHKa Ta IBaHAAISTUIIANO! KAIITKKA CTajla OJHHUM 13 EPIITUX
3aXBOPIOBaHb, JIJIS IKMX OYyJIO BUSBIJICHO 3B’SI30K 13 TPYTOO KPOBi: y 0cib 3 rpymoro O
PHU3HK PO3BUTKY BUPA3KH € BUIIUM. [[i3HiIIe BCTAaHOBIICHO, 110 TaCTPUT 1 BUPA3KOBI
ypakeHHsI OB si3aHl 3 iHbekmiero Helicobacter pylori, a epagukaiis OakTepii 3a
JOTIOMOTOI0 aHTHOIOTHKIB Ta 1HTIOITOPIB CEKpelii KHUCIOTH CIPHUSE 3arO€HHIO
Bupazok. [lpukpimnienns H. pylori 1o cau30Boi 0OOJOHKU HUTYHKa BiAOYBA€THCS 3a
yuacTio H-antureny tumy 1 Ta pykosunboBaHoro antureny Lewis b (Leb). BusiBneno,
10 PO3YMHHI TJIKOMPOTEiHN a00 aHTUTLIA 10 Leb MOXyTh mMpuUrHiYyBaTH aaresiro
Oakrepii, Toal sik meperBopeHHss Leb Ha ALeb 3MeHmye i 3B’s3yBaHHS, 110 MOXE
MOSICHIOBATH HIDKYY CIIPUHHATIMBICTB 0C10 3 TpyriamMu KpoBi A, B Ta AB nopiBHSHO 3
rpymnoro O.

BucHoBknu.

Takum uyumHoM, cucrema ABO € BaxiuBuM (QakTopoMm, WO BIUJIMBAE Ha
CIPUUHSATIUBICTG 10 1H(QEKIIMHUX 3aXBOPIOBaHb, TIKKICTh iX Mepediry, pusHuK
BHHHUKHCHHS ycmaz[HeHb 1 cMepTHOCTI. BmimB rpynu KpoBi peani3yeThCcs uepes
O0COOJIMBOCTI TJIIKOKOH IOTaTHUX CTPYKTYp, IMYHHOI BIJMOBiAI Ta B3aeMOI 3
MaTOre¢HaMHu.
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B3AEMO3B’SI30K CUSTY01 POBOTU TA CUHIPOMY
«TEKCTOBAHOI IIINI»

Becnin Borogumup BikTopoBuu

K.MEJI.H., TOIEHT Kadeapu eKCTPEeHO1 Ta HeBIAKIAAHOI METUYHOT TOTTOMOTH,
OpTOIIEli, TPAaBMATOJIOT1{ Ta MPOTE3yBaHHS

XapKiBCbKHUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

®ageeB Ouer I'ennaninoBu4

K.MEJI.H., TOIIEHT Kaeapu eKCTPEHOT Ta HEBIAKIAHOT MEUIHOI TOTIOMOTH,
OpTOIIEii, TPAaBMATOJIOTII Ta MPOTE3yBaHHS

XapKiBChKUI HAIlIOHAJIbHUA METUYHUIN YHIBEPCUTET

MyxadoBa Beponika /lenuciBaa

3no0yBauka Buoi oceitu Il Mmenuunoro gakynpTeTy
XapKiBChKHM HAIllOHATLHUM MEUYHUI YHIBEPCUTET
VYkpaina

Beryn. AKTUBHICTD JIFOJJMHU T4 BUKOPUCTAHHSA CMAPT(OHIB CYTTEBO 3MIHIOIOTHCS
3 KOXXHUM JIHEM 3aBJSKU CTPIMKOMY PO3BUTKY HHU(PPOBUX TEXHOJIOTIM YIPOIOBK
OCTaHHIX JIeCATUIITh. Bennka KUIbKICTh Mpodeciii Ta METOAIB OHJIAH-HABYAHHS
ChOTOJHI TMOB’s3aHa 3 TPUBAIMM CHIIHHSAM 32 MOHITOPOM KOMII I0TEpa,
BUKOPUCTAHHSIM CMapT(HOHIB a0 1HIIMX €JIEKTPOHHUX MpUCTpoiB. Uepes 1e 3pocTae
4acToTa TOCTYMAJIbHUX TOPYIICHb aje OCOOJMBY yBary IPUBEPTAE CHHIPOM
«TeKcToBaHOI mHi» (3a aHri «text neck») [1]. Llel craH XpakTepu3yeThbCsl TUM, IO
yepes TpUBAJIUN HaXWJI TOJI0BU BIIEpE/ M1l 4ac poOOTH 3 MOHITOpOM ab0 cMapTHOHOM,
3 ABJISIETHCS O1JIb B IIMI Ta BUHUKAIOTh (DYHKI[IOHAJIbHI MOPYIIEHHS IIUIMHOTO BIAALTY
xpeoTa. [Ipobiema HaOyBae OLIBIIOTO 3HAYEHHS ISl TPAaBMATOJIOT1B-OPTOIEIB, TaK
AK KUIbKICTh MAI[IEHTIB 3 XPOHIYHUMHU JUCHYHKIIISIMU JIHILIE 3pocTae [3].

AKTyaJbHicTb. CHHIPOM «TEKCTOBAHOI IIMI» CHJIBHO TNOLIMPIOETHCA CEpeEn
MAaIl€EHTIB 3 CHUAAYO0I0 po00TOK0 ab0 HaBUaHHSAM. Y CYYacCHUX JOCHIKEHHSIX
MOIIMPIOETHCS 1HPOPMALIIS PO BUIMAIKH 3 PO3BUTKOM M’ SI30BOi-CKEJIETHOIO 00O,
3HIDKCHHS (YHKIIOHAJBHOCTI IIMHHUN M’s31B Ta OOMEXKEHHS TMOBCSIKIECHHOT
PYXJIMBOCTI y IOHAKiB HaBiTh 0€3 CTPYKTypHUX YypakeHb XpeOTa uepe3 TpuBaje
30epeKEeHHS O3 «YUTada 3 MOHITOPY» i 9ac TUCTaHIIHHOT pOOOTH Ta HaBUYAaHHS Ta
TPUBAJIOTO BUKOpHUCTaHHS cMapTdoniB. CuHApoM «text neck» Hapasl po3TasgacThCs
SK OJIHA 3 HAMAKTYaJILHIIINX MPOOJIeM TPAaBMATOJIOTIT Ta OPTOMEii.

Metoau aocaimkeHns. Y po6oTi Oysi0 TOCTIKEHO 9 cydacHUX JKepen 3 0a3u
PubMed, sika mpencrabisie coOOr0 30IpHUK aKTyalbHUX MEAUYHUX JIOCTIIKEHb.
MHoto Oynu npoaHanizoBaH1 JKepesia, 0 BKIYaIl B cO01 Takl KJIFOYOBI CJIOBA, fK:
«text neck», «forward head posture», «neck painy», «long hours of work at the
monitor». AHail3 3A1MCHIOBABCS TUILKH 3a JOIIOMOIOIO JIOKA30BOI MEIUIIMHU Ta
aKTyaJIbHUX JTOCIIHPKEHb Ha TEMATHKY TPaBMAaTOJIOT 1.
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OcHoBHa yacTtuHa. CHHIPOM «TEKCTOBAHOI IIMi» BYEHI OMUCYIOTh SIK MPOSB
«forward head posture», TOOTO sIK IPOSIB MOCTYNAJIBLHOTO YPasKeHHs, KOJIM TOJI0BA Ma€
3MIIIEHHSI YTepea BIIHOCHO caritajdbHOi oci TymyOa. Ilpm TakoMmy Haxwmmi
HABaHTa)XXCHHsI 3pOCTa€ Ha MDKXpeOIEeBl AMCKH, M SI30BUN Ta 3B’SI3KOBUH amapari,
TOJAl SIK MPU HOPMAJIBHOMY Ta MPABUIBLHOMY TMOJOXEHHI Maca TOJOBH PIBHOMIPHO
PO3MOAUIIETECS HA CTPYKTYpPH IIHHHOTO Biamiry xpebrta. lleit Haxmm 3 dacom
OPU3BOAUTH JI0 XPOHI3allii MepeHanpyKeHb MUHHUX EKCTEH30piB, MOJaJbIIIe
YKOPOUYCHHSI IOBEPXHEBUX IIMHHUX M 5I31B Ta, 3 1HIIOTO OOKY, OClIa0IeHHS TITHO0KUX
(baekcopis [5].

Came po6oTa B CHUASYOMY MOJIOKEHHS BIJIIrpa€ TOJIOBHY JIAHKY MMAaTOTCHE3y IS
dhopMyBaHHS CHHAPOMY «TEKCTOBAaHOI IWi». JlOCTiPKEHHS cepejl MpalliBHUKIB, SK1
IpaIoTh B oicax, Ta CTYJICHTIB, Kl HABYAIOThCS OHJIAWH a00 MPOBOJATH BEIUKY
KUIBKICTh NPUAUIEHOTO Ha HaBYAHHSA 4acy CHUJSYM, JEMOHCTPYIOThb, L0 TpUBaje
nepeOyBaHHS Yy BUMYIIEHIM TO031 «4UTada) Ta BIJICYTHOCTI PETYJSIPHUX BIIPaB y
nepepBax MK TOJUHAMU, IPOBEIEHUMHU «y MOHITOP1», MPU3BOASATH 10 OOJIIO B IIUi Ta
Ie4yoBOMYy mosici [2,4].

Onucytoun natoi310JI0TTYHUN BIUIUB CUHAPOMY «TE€KCTOBAHOI IIN1», TO BaXKJIUBO
3a3HAYUTH TPO M S30BY AucOaNaHC, MOPYIIEHHS KPOBOIOCTAYaHHS M S31B Ta THM
CaMHUM 3HIDKEHHS 1X BUTPHUBAIOCTI y MOJAIbIIOMY. AJle BCE X TaKH MPUYUHHO-
HACJIIKOBHI 3B’SI30K MK CHHIPOMOM «TEKCTOBAaHOI IIHi» Ta JeTeHEepaTHBHUMH
3MIHAMU Y IIUHHOMY BIJJUNI XpeOTa 3aJIUIIAETHCS TMOBHUM JUCKYCIAMH MK
HayKOBIISIMH, aJie OIBIIICTD 3 HUX BCE K TaKH CXOJATHCS y €IUHIN JYMII: TpUBaJe
NOCTyNaJbHE IIEPEBaHTaXEHHs BeJe CcO000 YMOBH JUId  IPOIrpeCyBaHHs
(GyHKIIIOHATBHUX TOPYIIEHb [8,9].

HunimAl migxoad 10 JIKyBaHHS IMAIi€HTIB 3 CHHAPOMOM «TEKCTOBAHOI IITHI»
IPYHTYIOTBCS Ha MAXOMAl JUBJISYUCH 3 PI3HUX JUCIMILTIH Ta JEKIIBLKOX CIEIIaliCTiB
BoJHOUYac. BaxxuBe micue B KOHCHIIIyMI JIIKapiB 3aiiMa€ caMe€ OLIHKA HUHIIIHBOT
MOCTaBU, (PYHKIIOHAIBHOIO CTaHy M A31B Ta XpeOLiB IIMWHOIO BIJIAUTY Ta PIBHA
HasgBHOro Oouto. [1{ogo JikyBaHHs Ta MPOQIIAKTUKHU BIJ3HAYAIOTHCS HACTYIHI €Taru:
KOpEKIisl poOoYoro Micilsl, HACKUIbKM 1€ MOXJIMBO Mg poOiTHHKAa B odici abo
CTyIEHTa, ToJajbllle AOTPUMAHHS HAaBHYOK MPABUIBLHOTO CHIIHHS Ta BUKOHAHHS
(GI3MYHUX BIpaB, sKI COPSIMOBAHI HAa 3MIIHEHHS M’s31B mMi. [laHl KIIHIYHUX
00CTEKEHb CBIOYAaTh MPO BUCOKY €(PEKTUBHICTh NEPEpaxoBaHUX MOCTYJATIB Ta
MOKpAIIeHHS CTaHy Malli€HTIB 13 3MEHIIIEHUM 00JIHOBUM CUHAPOMOM |[3,7].

BucnoBku. CUHAPOM «TEKCTOBAHOI IIMI» Hapasl € OJHOI0 13 HAWBaKIUBIIINX
mpoOJIeM Cy4acHOT TPaBMAaTOJIOTIi Yepe3 3pOCTardy KUTBKICTh MAIIEHTIB, SIKI MaIOTh
HETIPaBUJIbHY MOCTaBY MPU TPHUBAIiN poOOTI 3 MOHITOPOM KOMIT toTepa abo THIIHMHU
rajpketamMu. HUHINIHI JaHl HAyKOBUX JOCTIIHKEHb CBIIYATH MPO MPSIMY aCOITIaIlio
[BOTO CUHIPOMY 3 00JIeM Y IIMMHOMY BiI11, MTOCTYHNAIbHUMU Ta (PYHKIIOHATILHUMHU
nopymeHasiMu  [8]. Cugsuuii  cnocid poOotu abo HaBYaHHA cepej  Jrojen
Mpane3aTHOro0 BIKYy TIOBMHEH OYTH 3MIHEHHH pa3oM 13 YCTaHOBJICHHAM
NpoQUIAKTUYHUX 3aXOIB, SIK PEryJisllisl MOCTaBU Ta BBEACHHS (13UYHOI aKTUBHOCTI
JUISl 3HDKEHHS HaBAaHTAKCHHS Ha IMUWHMKM BT XpeOTa Ta 3MEHIICHHS KJIHIYHOI
KapTUHU NIPOSIBY CUHAPOMY «TE€KCTOBAHOI Iui» [7].
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KJHHIKO-BIOXIMIYHI ®EHOTHUIIN CEIICUCY Y
AITEN 3 HET'OCIIITAJIBHOIO IHEBMOHIC€1O,
IJEHTUPIKOBAHOI'O 3A HIKAJIOIO ®EHIKC

BoBuyk Oubra OsiekcanjapiBHa,
acmipanT kadenpu nemiaTpii Ne2
BinHunpkuii HarlioHAIbHUN MenquuHui yHiBepcuTeT iM.M.1. ITuporosa

Cerncuc y aiTel 3 HErocmiTaaIbHOK THEBMOHIEIO BIJIMOBIAHO 0 CYYaCHUX YSBJICHb
PO3IIIAIAETHCS SIK KUTTE3ATPO3IMBHUM CTaH, 3yMOBJICHHUM 1H(EKIII€0 Ta aCOLIMOBAHUIMA
13 PO3BUTKOM JUCPETYJbOBAHOI CHUCTEMHOI BIJMOBIJI OpraHiaMy 3 (GopMyBaHHSIM
opranHoi gucyskiii [1;2]. ¥V memiatpuuHii mpakTuill Uit Woro iaeHTudIKarii
3aCTOCOBYIOTh MIKaiy @DeHiKc, sika 0a3yeTbcs Ha KUIBKICHINA OIHIN TMOPYIIEHb
(YHKIIOHAJTBHOTO CTaHy J>KUTTEBO BAXJIMBUX CHCTEM 1 BIAMNOBIAAE CYYaCHOMY
BU3HAYEHHIO CENCHUCY SIK CUHAPOMY OPraHHOI HEOCTAaTHOCTI 1H(EKIIHHOTO IreHe3y
[3]. BukopuctanHs cTaHAApTU30BAHUX IIKajd JO3BOJIAE€ YHI(QIKYBaTH MiAXOAU 0
JIarHOCTUKM Ta 3a0€3MEYUTH MOPIBHIOBAHICTh KIIHIYHUX JAHUX Y PI3HHUX Tpynax
TMaIli€HTIB.

BoaHouac kiniHIYHHMIA nepedir CEencucy y JITEH 13 HEroCmiTAIbHOK MTHEBMOHIED
B1JI3HAYAETHCS 3HAYHOIO BapiaOENbHICTIO, IO MPOSBISETHCS PI3HOK BHUPAKEHICTIO
CUCTEMHOI 3amajbHOI  BIAMOBII, AaKTUBAIli KOAryJAIIMHUX  MEXaHI3MiB 1
KOMIIEHCATOPHUX MPOTHU3aNadbHuX TpoleciB [4]. 3a OAHAKOBUX JIarHOCTUYHUX
KpUTEPIiB Ta MoJI0HOI OIIHKK opraHHOi AUCYHKIIT 3a 1mKamon MDeHIKC HallieHTH
MOXYTb CYTT€BO BIAPIZHATHUCS 32 010XIMIYHUMH MMOKa3HUKAMH Ta MaTOO10JI0TTYHUMU
MexaHi3MaMu Tiepebiry 3axBoproBaHHs. lle cBiquuTh TPO ICHYBaHHS KIIIHIKO-
010XIMIYHO1 F€TEPOT€HHOCTI CETICHUCY, SIKA HE 3aBX /M TOBHOIO MIPOIO B110OpaKa€eThCA
CyMapHUM OaJIOM IIKaJIu OpraHHo1 TucyHKIIIi Ta moTpedye JOAATKOBOTO aHATI3Y IS
O11b11I TITMOOKOT XapaKTEePUCTUKH CTaHy MaII€HTIB [S].

Meta gocaigaeHHs: BU3BHAUUTHU KIHIKO-010X1MI14HI (PEHOTHUIIN CENICUCY Y JIITEH 3
HErOCMITAJIbHOI0 TTHEBMOHIEI0, 1IEHTH(PIKOBAHOrO 3a MIKaiow @OeHIKC, NUISIXOM
aHalli3y MapKepiB CHCTEMHOTO 3amalieHHs, KOoaryJslii Ta mpoTeas3a/aHTHIpoTeasa-
OanaHcy.

Marepiaau Ta MeToau. Y IOCTIDKEHHS BKIIOUYEHO JITEH 13 HEroCHiTaIbHOIO
MTHEBMOHI€I0, Y SIKUX cercuc Oyio BCTAaHOBJICHO BIAMOBIMHO 0 KPUTEPIiB IIKAJIA
®denike. st xapakTepUCTHKU O610J0T1YHOT BIATOBIAI OpraHi3My aHaiizyBaiu piBHi C-
peaktuHoro Oinka (CPB), mBuakocti ocimanus epurponutiB (ILIOE), nelikonwuris,
npo3ananbHuX I1uToKiHIB (IJI-1, 1JI-6), D-mumepy Ta cekpeTopHoro inriditropa
npoteasu JeikonuTiB (SLPI) y cupoBarui kpoBi. OniHKy 3B’s13Ky MK MOKa3HUKaMU
Ta HASBHICTIO CEICUCY MPOBOJWIM 3 BUKOPUCTAHHSAM JIOTICTUYHOI'O PErpeciiHOro
anamnizy Ta ROC-meromgoJiorii.

PesyabTratu pocaimkenHsi. OmHOGMaKTOpHUN aHaNi3 MPOJEMOHCTPYBAB, IO
HaBITb 3a OJIHAKOBHX KpHUTEpIiB OpraHHoi aucyHKHil 3a mKkaigow DeHikc,
OloxIMIYHUN TPOP1Ib Mali€eHTIB cyTTeBO BapitoBaB. [ligBuienns pisHis [IIOE (OR =
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1,032; p = 0,011), CPb (OR = 1,024; p = 0,004) ta IJI-1 (OR = 1,053; p = 0,018)
acoLIIIOBANIOCS 31 3pOCTaHHSAM IIIAHCIB CETICHCY, TOJI SIK JIEHKOIIMTO3 JIEMOHCTPYBaB
JUIIE TPUKOPIOHHY CTAaTUCTUYHY 3HA4ymIicTh (p = 0,058), a piBenp 1JI-6 He maB
JOCTOBIPHOTO He3alexHoro 3B’ s3Ky (p = 0,655). Ile cBimuuTh mpo pi3HUN BHECOK
OKpPEMHUX JIaHOK 3aMajbHOI BIANOBIA1 Y (POPMYBAHHS CEITUYHOTO MPOIIECY.

Oco0nuBy yBary NMpUBEPHYB aHaJ3 KOAryJsAMiMHWX TOKa3HUKIB. [ligBumeHHs
piBHs D-mumepy cynpoBoKyBanocs 3HaYHUM 3pOCTaHHAM HMOBiIpHOCTI cencucy (OR
= 5,362; 95% JI: 1,448-19,853; p = 0,012), mo Bkazye Ha icHyBaHHS ()EHOTHUITY
CETNCUCY 3 JIOMIHYBaHHSAM KOAryJAMiiHOT JUCOYHKINI Ta MIKpOIUPKYIATOPHUX
MOPYIICHbD.

PiBens SLPI, sikuii BimoOpaxae akKTHBHICTh MpOTea3a/aHTUNIPOTea3a-0anaHcy Ta
KOMITEHCATOPHI TMPOTU3aNalibHI MEXaHi3MH, IPOJEMOHCTPYBaB IHIIMN XapakTep
acormiarii. [Ipy monini moka3HHWKa Ha KBapTUJIl CIIOCTEPITaJIocss 3pOCTaHHS YacTOTU
cencucy Bif 20,59 % y I kBaptumi 1o 50,00 % y IV kBapTuii, ogHak 3arajbHUNA TECT
MOJIeIl HE JOCAT CTaTUCTHYHOI 3HauymocTi (p = 0,122). BoaHouac y miHiHHIM
JOTICTUYHIA  Mojeni  migBuineHHs  KoHmeHTparii SLPI na 100 Hr/mn
CYIPOBOJIXKYBAJIOCS JOCTOBIPHUM 3pocTaHHAM IaHciB cencucy (OR = 1,093; 95% JlI:
1,033—-1,157; p=0,002), 110 CBIIYUTH PO HAKOMNYYBAIbHHUI XapaKTEP BILIUBY LIbOTO
Mapkepa.

VY OaraToakTOpHUX MOJEINAX, SIKI BKJIIOYAJIA KJIACHUYHI MapKEepH CHUCTEMHOIO
3amaJieHHs], JKOJIEH 13 TIOKa3HHUKIB He 30epir He3aleHOi CTAaTUCTUYHOI 3HAYYIIOCTI,
MOTpH 3arajibHy 3HauymicTh Mojeneit (R? Heiimkenkepka = 0,160). lonaBanust SLPI
IIJIBUIIYBaJIO TOSICHIOBAJILHY 3aaTHICTh Mojeneil (R? Heinmxenkepka = 0,205) Ta
MOKpPAIIyBaJIO JUCKPUMIHAIIIFO BUITAJIKIB CETICHCY, IO MiITBEPHKYBAIOCS 3pOCTAHHSIM
mwiomm mig ROC-kpuBoro (AUC 3 0,684 no 0,707) 1 MO3UTUBHUMHU 3HAYEHHSIMH
nokazHukis IDI (p = 0,04).

[IpoBenenuii aHami3 JO3BOJMB BUIUIUTA MpPUHANWMHI JCEKUIbKA KIJIIHIKO-
010XIMIYHUX (DEHOTHUIIB CENCUCY Y [ITed 3 HErocHiTaJbHOI ITHEBMOHIEI 3a
OJIHaKOBUX KpuTepiiB mKaau DeHikc: (EeHOTHN 13 MEePEeBAKAHHSIM CHCTEMHOIO
3anajieHHs], (PEHOTUIl 3 JIOMIHYBaHHAM KOAryJSIIHHUX MOpYLIEeHb Ta (peHoTun i3
BUPAXEHOI aKTUBALIE€I0 KOMIIEHCATOPHUX MPOTU3ANAIbHUX MeXaH13MiB. OTpuMaHi
pe3yabTaTH MIJKPECTIOITh OOMEXKEHICTh BUKOPUCTaHHS BUKIIOYHO (POpMaibHUX
KpUTEpiiB OpraHHOi AUCHYHKLII JUIsI XapaKTEPUCTHKU OlOJIOTIYHOI CKJIAJHOCTI
CENCUcCy Ta OOTPYHTOBYIOTH JOIIIBHICTH 1HTErparlii Ja00opaTOPHUX MapKepiB s
OLTBIII TOYHOI CTpaTH(iKAIl pU3UKY Ta MepCOHATI3aIll KIIHIYHOTO MiIX0Ty.

BucnoBku. Cerncuc y iTeil 3 HETOCMITAILHOIO THEBMOHIEI0, 1IeHTU()IKOBaHUH 32
mkanor DeHike, XapaKTepu3yeThes KIIIHIKO-010XIMIYHOIO T€TEPOTCHHICTIO, KA HE
MOBHICTIO BIOOPaX)aEThCsl CyMapHOIO OIIHKOIO OpraHHoi aucyskiii. KirodoBumu
MapKepaMmu, 0 BIIOOPaKarOTh pi3H1 (DEHOTHUIIN CETICUCY, € TIOKA3HUKU CHUCTEMHOTO
3anajeHHs, koaryssuii (D-aumep) Ta mporteasa/antunporeasa-Oanancy (SLPI).
[aTerpanis n1abopaTopHUX MapKepiB 13 (HOPMAIbHUMHU KpUTepisiMU MmiKanu DeHike
MIJBUILYE TOYHICTH cTpaTudIKalii pPU3MKY Ta CTBOPIOE MIATPYHTS  JIA
MePCOHAII30BaHOTO M1X01y 0 BEACHHS JITEH 13 CETICUCOM.
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KAPAIOTOKCUYHICTH MPOTUNY XJIMHHOI TEPAIIII:
MATO®IBIOJIOTTYHI MEXAHI3MHU TA KJATHIYHI
HACJALIKHA

Bosiomnn Ipuna OseriBua

CrynenTka 3 Kypey

[BaHO-DpaHKIBCHKOr0 HAIIOHATBLHOTO MEAUYHOTO YHIBEPCUTETY
M. IBaHO-®DpaHKIBCHK, YKpaiHa

®enopuenko FOutiss BacusiBaa
Jonent kadempu matodizionorii, PhD

Beryn. 3pocranss epeKTUBHOCTI CydacHUX MPOTHUITYXJIMHHUX CTPATEriil CyTTEBO
IT1JIBUIIMIIO BIPKUBAHICTh OHKOJIOTTYHHUX TAIEHTIB, OJHAK OJHOYACHO aKTyasi3yBajio
mpo0JieMy JOBIOCTPOKOBUX YCKJIaHEHb JIIKyBaHHA. OJHUM 13 HaBaromimmux cepen
HUX € KapI10TOKCUYHICTh — MMaTOJIOTIYHUHN CTaH, 1[0 BU3HAYA€ 3HAYHY YACTKY IMI3HHOI
3aXBOPIOBAHOCTI Ta CMEPTHOCTI cepes 0ci0, skl mepexkuiu pak. KapaioTokcuuHui
MOTEHIaJI IpUTaMaHHUI 0ararboM Kjiacam XiMiOTEparneBTUYHUX areHTiB, IHT101TopaM
CUTHAJIBHMX IUIAXIB, IMyHHUM T[penaparaMm, a TaKoX IPOMEHEBId Teparii.
HocnixkenHss naro@i310J0TTYHUX MEXaHI3MIB YUIKODKEHHSI MIOKapAa Ta KITHIYHUX
MPOSABIB KAPAIOTOKCUYHOCTI € KJIIOYOBUM [UJISI PO3POOKH €(PEKTUBHHUX CTparerii
MpOQUIAKTUKHA, MOHITOPUHTY Ta JIIKyBaHHS.

Meta. VY3araJlbHUTH Cyd4acHl JaHl MI0A0 TaTodi3ioNOoTiUHUX MeEXaHI3MiB
KapA10TOKCUIHOCTI, CIPUYMHEHOI OCHOBHUMHU KJIacaMU MPOTHUITYXJIMHHKUX IIPerapariB
Ta TPOMEHEBOIO TEpami€lo, a TaKOXK MPOaHai3yBaTH KIIIOYOBI KIIIHIYHI TPOSBH,
JIarHOCTUYHI MapKepH Ta MPOTHO3WYHI HACTIIKH.

Marepianu Ta Metoaud. Y JaHOMY JOCIHIJKCHHI IPOBEACHO CHUCTEMAaTHYHUN
OTJIAJlT HAYKOBOI JITEpaTypW 3a MEpiofl OCTAHHIX II'SITH POKIB 13 BUKOPUCTAHHSIM
MbkHapogHux 6a3 manux PubMed ta Web of Science. Ilomryk 3miiicHioBamu 3a
KJIIFOYOBUMH CJIOBAaMU Ta iX KOMOIHAI[ISIMHU, IO CTOCYBaJMCS KapiOTOKCHYHOCTI
MPOTUITYXJIMHHOT Teparii, MEXaHi3MIB YIIKOKEHHS MiOKapja, CEpIEBO-CYIUHHUX
YCKJIQAHEHb TICIs XiMmioTeparii, MPOMEHEBOi Tepamii Ta Cy4acHHX MIJIXOAIB 0
kapaionporekuii. Cepea OCHOBHHUX TEpMIHIB BHUKOpUCTOBYBaiu: ‘‘chemotherapy-
induced cardiotoxicity”, “anthracyclines cardiac toxicity , “HER2 therapy
cardiotoxicity”, “TKI cardiovascular effects”, “immune checkpoint inhibitors
myocarditis”, “radiation-induced heart disease”, “cardio-oncology”.

PesyabTratn nociimkennsi. KapiioTOKCMUHICTh MPOTUITYXJIMHHUX TPENapariB €
OaratoakTOpHUM Ta PI3HOPIBHEBUM TPOIIECOM, KU OXOILUTIOE SIK CTPYKTYpHI, TaK 1
(GYHKITIOHATBHI TIOPYIICHHS CEPIIeBO-CYIMHHOI CHUCTEMH. 3 TIO3UINA Cy4acHOi
YpakeHHS MiOKap/a Ta MOTSHIIIHHOI 0OOPOTHICTIO YIITKOKEeHb. Kapai0TOKCUYHICTh
tumny [, xapakTepHa Hacammepes JJig aHTPAIMKIIIHIB, Mepeadadae mpsaMy 3aru0eb
KapAioMionuTiB. MeTabomiTh  JOKCOpYOIlMHYy Ta  emipyOillMHy TeHEpyITh
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HAJJIMIIKOBY KUTBKICTh aKTUBHUX (DOPM KHUCHIO, SIKI YIIKOKYIOTh MITOXOHAPIIbHY
JHK, nopymyroors ii penapauim Ta IHIIIIOIOTh KacKaJ amoNTUYHUX pPEeakKIlii.
JloAaTKOBO aHTPALMKIIIHUA B3a€EMOJIIOTH 3 T0H0130Mepa3010 HB y Kap/110MiOLUTaX, 110
3yMOBJIIOE I0O0Ki MOPYIIEHHS! TpaHCKpI/IHI_III/IHI/IX NPOIECIB 1 CHpUsS€ HE3BOPOTHIM
BTpati (yHKIIIOHAJFHUX KIIITHH MioKapAa.

Ha nmpotuBary 1mipoMy, pemnaparu, 1o COpUuYuHSIIOTh KapA10TOKCHYHICTh TUmy 11,
Taki sk anTu-HER2 MOHOKIIOHANBHI aHTUTLIA Ta 1HT101TOPH TUPO3UHKIHA3H, 3a3BUYAM
HE BUKJIMKAIOTh MPSAMOI IMTOTOKCUYHOT JIi1, & IEPEBaXKHO aCOIIIOIOTHCS 3 MOPYLICHHSIM
BHYTPIIIHbOKIITUHHOT CHUTHAJI3aIlli U AUCPEryiAiiero (PyHKIIOHATBLHOI aKTUBHOCTI
kapaiomionuTiB. Tpacty3ymabd Omokye HER2-3anexxHi 3aXUCHI NUISAXH, IO 3HUXKYE
CTIMKICTh MiOKapJia A0 METabOJIYHOTO Ta OKCHAATHMBHOTO cTpecy. IHriGiTopu
TUPO3WHKIHA3U, 30KpeMa iMaTuHIO Ta CyHITHHIO, BTpydYaroTbcs B podory ATO-
3aJIeKHUX KiHa3 1 OJIOKYyIOTh 10HHI KaHajiu, [0 NPU3BOIUTH JIO TOPYLIECHHS
EJIEKTPUYHOI CTAOUIBHOCT1, CKOPOTIMBOCTI MIOKap/a Ta PO3BUTKY MEIUKAaMEHTO3HO-
1HYKOBaHO1 apTepiajabHOI IIepTeH3i.

OcoOnuMBMM MEXaHI3MOM Kap/10TOKCHYHOCTI XapaKTepU3yIOTbCs 1HI10ITOpU
KOHTPOJIbHUX TOYOK iMyHiTeTy. [Ipenaparu uiei rpynu, BKIIOYa0du nemMOopoizymao,
3[1aTHI HEKOHTPOJIBOBAHO AKTUBYBAaTU T-miM(pOUMTH, CHIPSAMOBaHI MPOTH AHTUIEHIB
BJIACHUX TKaHUH, L0 3yMOBIIIOE€ PO3BUTOK aBTOIMYHHOI'O MIOKapAMUTY. Takuii BapiaHT
YPaKEHHS 4acTO Ma€ OJMCKAaBHUYHUN Iepedir 13 BUCOKUM PU3HKOM KapAiOT€HHOIO
IIOKY Ta TSHKKUX apuTMiA. AHTUMETa0oIITH, Taki K S-propyparwi 1 kanenuTadiy,
CHPUYUHSIOTh YIIKOPKEHHSI €HJOTENII0 KOPOHAPHUX CYIAMH, IO CYIPOBOIXKYETHCS
BUBUIbPHEHHSIM Ba30KOHCTPUKTOPHUX (PAKTOPIB 1 PO3BUTKOM KOPOHAPHOIO CIa3MYy,
AKUW KITHIYHO TIPOSIBISIETHCS 1IIEMI€I0 Miokapaa abo TroCcTpUM KOPOHApHUM
CHUHJIPOMOM.

CAR T-xmitTuHHaA Teparis acoriiioBaHa HacaMIiepes] 13 CHHIPOMOM BUBLIbHEHHS
LMTOKIHIB, KWW 3a0e3reyye CUCTEMHY 3amajbHy BIANOBIAL 13 PO3BUTKOM
TaxiapuTMil, TINOTEH31i, TOCTPOi CepleBOI HEAOCTATHOCTI Ta METabOIIYHOT
HecTa0uIbHOCTI. [IpomMeneBa Teparisi YUHUTh NEPEBAXKHO XPOHIYHY MOIIKOIKYBaJIbHY
JiI0 HAa CYOIWHHUM EHJOTENd, 110 CHOpUsi€ NPOrpecyBaHHIO aTepOCKIIEPO3Y,
(dbopmyBaHHIO (h10po3y MioKap/a Ta NepuKap/a 1 miABUIIEHHIO pU3UKY MI3HIX CEPLEBO-
CYAVMHHUX TTOJIIH.

KitiHi14HI 0posiBU Kap10TOKCUYHOCTI BIAPI3HAIOTHCS 3HAYHOIO BapiaOENIbHICTIO 1
MOXKYTh BUHUKATH B TOCTPH, TATOCTPHI 200 BiJIaICHUI TIEPI10IH TTICIIs 3aBEPIICHHS
OpPOTUMYXJIMHHOI ~ Tepamii. HalOimbln THUNOBUM  yCKJIAaJHEHHSM €  CceplieBa
HEJOCTAaTHICTh, 3yMOBJIEHA 3HWKEHHSM (pakili BUKUAY JIIBOTO ILIYHOYKA, IO
CIIOCTEPITA€ThCSA TEPEBAXKHO IMICHIS 3aCTOCYBaHHsS aHTpanuKIiHIB Ta aHTu-HER2
Teparmii. YpakeHHs Moxke MaHipecTyBaTu Mmij Jac JIIKyBaHHS a00 yepe3 pOKU IicCIs
HOTO 3aBepIleHHs, MO0 OCOOIMBO XapaKTEpPHO A OCi0, sIKI OTpUMAIHM TEpaIiio B
OUTSYOMY UM MIATITKOBOMY Bimi. [memiyHi mofii, Taki sik creHokapist abo iHdapkT
MiOKapjia, 4YacTillleé acCOLIIIThCS 3 aHTUMeTa0odITaMu, 10 CHPUYUHSIOTH
eHJO0TeNalbHy JIUCQYHKIIO Ta KOPOHApHUM BazocmazM. ApPUTMIi, BKIIOYHO 3
¢G10pwisiLiero nepeAcepab 1 NUIYHOYKOBUMHU TaxXIKapAisMH, HEPIIKO € HACIIJIKOM
CUCTEMHOI1 3amajbHOi peakili, moB’si3aHoi 3 CAR T-tepamiero. Miokapaut, xoua i
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PIIKICHUN, € XapaKTepHUM JJIsl 1HT10ITOPIB KOHTPOJBHUX TOYOK IMYHITETY Ta Mae
MOTEHIIHHO JeTanbHui nepelir. [lepukapaianbHi ypaKeHHs, BKIIOUA0YH IEPUKAPAUT
1 ¢10po3 mepukapaa, € TUIIOBUMH YCKJIAJHEHHSIMH POMEHEBOT Tepartii.

PanHs giarHoCTHKA KapA10TOKCUYHOCTI IPYHTY€ETHCS Ha BUSBIICHH] CYOKIIHIYHOTO
VIIKOJKCHHSI KapIiIOMIOIUTIB 3a JOMOMOIOI0 YYTIMBHX OlOMapkepiB, TakuX SK
tpornoHiH Ta NT-proBNP, a Ttakox I1HCTpyMEHTalbHUX METOMIB, 30KpeMa
exokapaiorpadii 3 OLIHKOIO MOO0ATBHOI MO3OBXKHBO1 JedopMallii JIIBOro MUTyHOYKA.
Ili moka3HUKH JO3BOJSAIOTH BHSABUTH AUCOYHKIIIIO MIOKapJa Ha paHHIX eTamax Ta
CBOEYACHO PO3MOYATH KOPEKIIIO JIKYBaHHS.

BucnoBku. OTpuMaHi JaH1 CB114aTh, 10 KapIIOTOKCUYHICTh MA€ YITKO BUPAKCHY
J0303aJICKHY ¥ KyMYJISTUBHY TpPUpPOLY, a ToMmMy moTpeldye ¢dopMyBaHHS
IHIUBIAYaIbHUX TPYN PHU3UKY, MEPCOHAI30BAHOTO IMIJIXOAY JO MOHITOPUHTY Ta
TPUBAJIOIO  KapJAlOJOTIYHOTO  HAaNIALy. 3ampoOBaKEHHS  KapAlOMPOTEKTOPHUX
MpenapariB, BKIIOYAIOUHM JEKCPA30KCaH, a TaKOX 3aCTOCYBaHHS OeTa-OJoKaTropiB i
OmokaropiB peuentopiB aHrioTeH3uHy Il MOXXe 3HM3UTH PHU3UK PO3BHUTKY TSIKKHX
CEpLEBO-CYIMHHUX YCKJIaJHEHb, Xo4ya €(QEeKTHBHICTh LHUX CTparerii mnorpelye
MOJAJTHIIIOTO HAYKOBOTO OOTPYHTYBaHHSI.
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CTPENTOKOKOBI IH®OEKIII Y JITEM TA IX
YCRKIAIJHEHHA

I'aBpuiioB Anarouiii BikTopoBuy,

K.MEJI.H, IOLEHT Kadeapu iHPEKIIHHNX XBOPOO,
TUTSUUX 1HPEKIIHHUX XBOpoO Ta GpTu3iaTpii
XapkiBcbkuit Hanionansanii Meanunuit YHiBepcuTeT

Jenncenko Karepuna OsnekcanapiBHa,
3100yBayKa BUIIOI OCBITH 5-T0 Kypcy 3 Men. GpaKyIbTeTy
XapKiBCbKUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

Beryn. YV Ham yac cTpenTOKOKOBI 1H(MEKIIi 3aJuIIalOThCA OJHIEI0 3
HaWIMOMIMPEHIINX TPUYHUH 1H(QEKIIIHOI 3aXBOPIOBAHOCTI Cepe] JITEH Ta CTAHOBIISATH
BKJIMBY MEIMKO-COLlalIbHy TpoOiemy. Bucoka KOHTario3HicTh, pPi3HOMaHITHICTb
KIHIYHUX ¢GOopM 1 3/aTHICTh 30yJHHWKA BUKJIMKATH SK TOCTpl, Tak 1 BiJajeHl
YCKJIaJIHEHHS 3yMOBIIIOIOTh 3HAUYHY YacCTOTY 3BEPHEHb 3a MEIUYHOIO JOIOMOIOI0 Ta
rocmitamzamiii y aursdomy Biri. OcoOnmBy HEOE3NEKy CTaHOBISATH YCKIIQTHEHHS
CTPENTOKOKOBHUX 1H(EKIIIM, 30KpeMa peBMAaTUYHA JIMXOMaHKa, TIIOMEpPYJIOHEPPHUT,
1H(MEKIIHHO-TOKCUYHUN 10K, K1 MOXYTh MPHU3BOJUTH JO XPOHIYHOI MATOJIOTIi Ta
1HBaNau3aMii. ¥Y 3B 53Ky 3 UM aKTyaJbHUM € NOrIHOJeHEe BUBYEHHSI 0COOIMBOCTEN
nepediry CcTpenToKOKOBUX 1H(MEKIIN y IITel, CBOEYaCHOI A1arHOCTUKH, JIIKyBaHHS Ta
MPOQUIAKTUKH iX YCKIaHEHbD.

AHauiz faociaizkeHb Ta myOJikanid. Mu npoaHanizyBajidi HayKoOBl1 CTarTi,
noctynHi Ha minatgopmi PubMed, siki mpucBsSiUeH1 CTPENTOKBOBUM 1H(EKIIHUM
3aXBOPIOBaHHAM JiTel Ta iX MOXJIMBUM YCKIQJAHCHHAM. TakuM YHHOM, MU
Mia10paiv TpyHTOBHY 0a3y Cy4YaCHUX JOCIHIIKEHb, SIKa J03BOJISE y3aralbHUTH
Ta MPOAHAJI3YBaTH 110 1H(OpPMAITITO.

Meta po6orn. Haioro MeTor0 € Orfisi] Ta y3arajlbHEHHs CYy4aCHUX JAaHUX 111010
CTPENTOKOKOBUX 3aXBOPIOBaHb Yy JIITEH, HE3aleXHO BiJ KpaiHM Ta BIKY
JOCITIDKYBaHUX.

BukJiiaa ocCHOBHOro MmarepiaJy.

Binomo, 110 mOCTCTPENTOKOKOBI YCKJIAJHEHHS € MOLUIUPEHUM SIBUIIEM CEpe.
edioncekux miTed. OaHaK MpoO €nieMIONOTi0 OeTa-reMOITUYHUX CTPENTOKOKIB B
Ediomii Bigomo mano. Ilpotsrom omHoro poky Oyio obctexxeHo 816 miteit: 24
BUTIQJKU TOCTPOI PEBMATUYHOI JTUXOMaHKH, 44 BUMAJAKH XPOHIYHOI PEBMATUYHOI
XBopoOu cepiisi, 44 BHUIAIKA TOCTPOTO MOCTCTPENTOKOKOBOTO TJIOMEPYJIOHEDPHUTY,
143 Bumaaku TOH3WJITY, 55 BuUmajok iMmmeturo ta 506 aiTel OyiuM NpakKTUYHO
3nopoBumu. Ak ['PJI, Tak 1 ['TII'H Tpamnsnucs mpoTarom poky 3 ABOMa MiKaMU B
CE30HHM JOMIIB Ta X010/1B. CIiBBIIHOIIICHHS KIHOK 1 YOJIOBIKiB cepe namieHTiB 3 I'PJI
cranoBmwio 1,4:1 ta 1:1,9 cepen I'TII'H. Illomicsiunmii piBeHBb HOCicTBa OeTa-
TeMOJIITUYHUX CTPENTOKOKIB Tpynu A KoiuBaBcs Bix 7,5 1o 39%, B cepeaabomy 17%.
Haitgactimum cepotuniom OyB T-tum 2. YV po3moaiii ceporpyr cepea MpPakTHIHO
3I0POBUX JITEH CITOCTEpIraaucs MOMITHI C€30HHI KoJmBaHHA [1].
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[le oHUM IPUKIAIOM YKIIaIHEHb, CHPUYNHEHUX CTPENTOKOKOBOIO 1H(DEKIIIEI Y
JITe € TepexpecHe MOCHIPKeHHS IIKOJSIPIB y MICBKUX paiioHax 3axigHoi Ta
[TiBaiurOi YTanam, nposeacHe B 6epe3ni 2017 poky. 3 3265 mKOIAPiB JOCTITHUKA
cnioctepiranu 32% 3 >1 rpubkoBorto, 1,8% 3 >1 GakrepianpHOO, 0,9% 3 >1 BipyCcHOIO
ta 0,2% 3 >1 exromapasutapHor iHpekmiero. 3 79 3pa3kiB 25 (32%) Oymu I'AC-
MMO3UTUBHHUMH, 3 KX TPETUHA MPOJEMOHCTPYBaja CTIUKICTh 10 TeTparukiiny. 3 17
BumnajakiB immneruro 13 (76%) Oymu po3zramoBani Ha Hosi/ctomi Ta 3 (18%) Ha
rosioBi/mmi. [lommpenicts mkipHoi iHpekii 'AC cranoBuna 0,8% (25 3 3265). V
[TiBH1yHIM YTaH1, e TOIMMPEHICTh CYOKIIHIYHO JOCTOBIPHOI (hOPMHU paKy CIIMHHOTO
MO3KY cTaHOBUTH 1,1%, nommupenicts mkipHoi iHdekuii 'AC cranosuna 1,2% (4 3
343) 1a 0,9% (3 3 352).

TakuM YUHOM, 1€ TOCITIKEHHS BUSIBIISE CTIMKY /10 TeTpanukiainy iHdekiio ['AC
B YraHJIHCHKMX TpoMajax, MPUITYCKa€E, M0 MOAu(pIKOBaHE OOCTEKEHHS IIKIpU
BIIKPUTHUX aHATOMIYHUX JUISHOK MOXE€ OYTH JOUUIBHHM JUIS TOMYJISIHHUX
JOCHIDKeHb MIKIpHUX 1H(ekuii, cnpuunHenux ['AC, Ta migkpecitoe HEOOX1THICTh
YITKOrO BU3HA4YeHHs BUNAAKIB miKipHOi 1H(ekuii ['AC. Ane, He IUBISYKUCHL Ha
OTpPUMaH1 Pe3yJbTaTH, HEOOXIIHI MOAAIBIII JOCTIIKSHHS JJIs OLIHKH POJIl IIKIPHOI
iHpekuii 'AC y pO3BUTKY CHUHAPOMY pPEUUIMBYIOUOTO IIOKY B YraHAIMCBKHX
rpomajax [2].

PiBeHp HOCIIICTBA O€Ta-reMONITUYHUX CTPENTOKOKIB Y JITEH, SIKI MPOKUBAIOTh Y
KpaiHax 3 HU3BKUM DPIBHEM JI0XOJy, BUCOKUIA 1 konuBaeTbes Bl 10 mo 50%. Xoua
OUTBIIICTD IUX JITEH HE MAIOTh CUMIITOMIB, BOHH € PE3EPBYapOM 1 CTAHOBJIATH PU3HUK
nepemadi. MeTowo  IIbOTO  JOCHKEHHS  OyJ0  BHU3HAYUTH  MOUIMPEHICTD
(apuHTEIbHOTO HOCIMCTBA CTPENTOKOKA Tpynmu A Ta KJIIHIYHI MPOSIBU y JITEH
IIKUTBHOTO BIKY B OKpy3i Bakico, Yranma. ABropamu OyJio IIPOBEJCHO IEepeXpecHe
JOCIIKEHHS, CIPSIMOBAHE Ha JITeH BIKOM 5-15 pokiB y TOYATKOBHX IIKOJIaX OJHOTO
MIJOKPYry okpyry Bakico. Byno 3amydyeHo TpucTa MIICTAECAT IIICTh JITEH 3 M'ATH
MOYaTKOBUX IIKLI Ta 00OCTEKEHO iX Ha HOCIHCTBO cTpentokoka rpynu A (I'AC).

B pe3ynbrari npoBeneHOro MOCHIIKEHHsT OTpUMal Takl jAai, 10 MOIIUPEHICTh
HociiictBa ['AC cranoBuna 16%. [litu 3 mosutuBHUMH mociBamu Ha ['AC Oynu
nepeBaXxxHo AiByarkaMu. Gakropom, nos's3anuM 3 HocleM ['AC, Oyio po3rairyBaHHs
IIKOJIM, TPUYOMY Y IIKOJIaX y mepeamicTax yactime Oynu a1ty 3 'AC nopiBHAHO 13
cinbecbkuMu mkoaamu; AOR 2,48 (95% JI: 1,01 - 6,11), P =0,049. He Oyo BUsIBIEHO
CYTTEBOI PI3HUII MIXK XapaKTEPUCTUKAMU JiTeH 3 mo3uTuBHUMU Ta ['AC-HeraTuBHUMH
ImociBaMu Ma3KiB 3 ropia [3].

®apuHriT, cipuanHeHn cTpentokokoM rpymu A (I'CA), TpaauiiiiiHo BBaXKaBCs
€IMHUM TIOTIEpeTHUKOM TocTpoi peBmatnuHoi JmxomaHku (I'PJI). Opnax nmani 3
ABcTparnii cBimuaTh po Te, o mKipHi iHdekii, cipuunaeri ['CA, MOXyTh CpUsITH
natoreHedy ['PJI. BincyTHiM goka3oMm € yactoTa 000 B Topii Ta (hapHHTITY,
cnpuunHeHoro ['CA, y umx ymoBax. ABTpaMU JAOCIIDKEHHsS OyJO TPOBEIACHO
CUCTEMaTUYHUI OTJIsi[ Ta MeETaaHaji3 4YacToTH O0o0J0 B Topial Ta (hapuHTITY,
cupuunnenoro I'CA, y Bcix aiteit 3 puszukom po3Butky ['PJI. Llel cuctemaTuunmii
orysif 3apeectpoBaHo Ha PROSPERO (CRD42019113019).
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B pesynbrari anamizy, o0'efHaHa OIliHEHAa 4acTOTa BUHUKHEHHS OOJII0 B TOPIIi
cranoBuia 82,5 na 100 nputsumx pokiB (95% nosipuuit iHTepBan [Al], Big 6,5 A0
1044,4 wa 100 mursumx pokiB, 12 = 100%), a ¢apuHrity, CHPUYNHEHOTO
ractpoesodareansHoro anepriero ('AC), — 10,8 na 100 gutsamnx pokis (95% /11, Bix
2,3 10 50,0 na 100 autsiuux pokis, 12 = 99,9%).

Tomy, 00’enHaHI TMOKa3HUKWA PU3UKY BUHUKHEHHS OOJI0 B TOpil y JAiTed 3
PU3BHKOM PO3BUTKY rocTpoi xBopodu cepii (I'XC) Oynu BUIUMU, HIK MOKA3HUKH,
3apeecTpoBadi B po3BHHeHUX KpaiHax (32,7040 na 100 auTsyux pokiB), Ta
aHAJIOTIYHUMU  JUI1  (DapUHTITYy, CHOPUYMHEHOIO  Ta30-TacTPOIHYKOBAHUMHU
comarotpomidamu (I'TAC) (12,8—14 na 100 pokiB) [4].

BucHoBku. TakuM 4MHOM, CTPENTOKOKOBI 1H(MEKIIII y JITEH € MOUMPEHOI0 Ta
KJIIHIYHO 3HAYYIIO0 MPOOJIEMOI0, III0 CYIPOBOIKYETHCS BUCOKUM PiBHEM HOCIHCTBA
30yJHUKA, BEJIMKOI PI3HOMAHITHICTh MOKIMBUX YCKIIAIHEHB, CE30HHUMU
KOJIMBAaHHSAMHM 3aXBOPIOBAHOCTI Ta PI3HOMAHITTAM KiIiHIYHUX GopM. L1 1HDexiitni
3aXBOPIOBAHHS BIAITPalOTh BAKIUBY POJIb Y PO3BUTKY TSKKUX IMOCTCTPEITOKOKOBUX
YCKJIaIHEHb, 30KpeMa TaKUX SIK TOCTpa peBMaTUYHA IMXOMaHKa Ta rIIoMepyJIoHeppuT.
OtpuMani pe3yibTaTH JOCHIIKEHb, MHUCAHUX B MM PpoOOOTI, MIIKPECIIOIOThH
HEOOXIJTHICTh PaHHbBOI JIaTHOCTHKH, PAI[lOHAIbHOI aHTHOAKTEepiaJIbHOI Tepamii Ta
eexTuBHOI MPO(DUIAKTUKKM 3 METOI  3MCHILICHHS  MEIUYHUX  HACJHIJKIB
CTPENTOKOKOBHUX 1H(PEKIINA y TUTAYOMY BiIll.
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IHATOI'EHE3 MEHIHI'ITY TA EHHE®AJIITY:
MIKPOBIOJIOTTYHI TA TEHETUYHI ACIIEKTH

Kapasik Anacracis PomaniBHa,
3100yBadKa IPyroro PiBHIO BHUINOI OCBITH
XapKiBChKHI HAIIOHATLHUNA METUYHUHN YHIBEPCUTET

Mosrosa IOuist AnaTosiiBHa
K.MEJI.H., JIOICHT
XapKiBChKHI HAIIOHATLHUNA METUIHUHN YHIBEPCUTET

Beryn. MeHIHTIT 3 eHiedaniToM — e cepio3Hl IH(PEKUIiHI 3aXBOPIOBAaHHS, 110
BpakaroTh ILeHTpalibHy HepBoBYy cuctemy (LIHC). BoHu BH3HaualOThCSd BUCOKHM
PIBHEM CMEPTHOCTI Ta pU3UKOM HEBPOJIOTTYHHUX YCKIAAHEHb, HABITh SKIIO JIKYBaHHS
noyatu BYacHO [1]. Po3BuUTOK mmMx XBOpoO — CKIAIHUM MpoIIEC, J€ B3aEMOJIIOThH
30yJHUKA Ta OpraHizM JoAuHU. JIIs po3poOKU Mi€BUX METOJIB MPOQITAKTUKH,
JIarHOCTUKH Ta JIIKYBaHHsS HEOOX1IHO BUBUUTH, SIK 1HPEKIIIMHI areHTH MPOHUKAIOTh Y
[MHC, Bu>KuBaroTh TaM, 1 SIK 3arajieHHs MPU3BOAUTH J0 MOUIKOHKEHHS HelpoHiB. HuHi
3pOCTa€ 3aIiKaBJICHICTh Y BUBUCHHI CITQJIKOBOI CXMJIBHOCTI JI0 TaKUX 1H(EKIiH, 106
3pO3yMITH, YOMY KIIIHIYHI MPOSIBU MOXYTh BapilOBATHCS BiJl JETKUX 10 CMEPTEIbHUX
BUMNAAKIB [2].

Mikpo0iosoriuni acnekTu narorene3y. PosymiHHs TOro, sik 30y AHUKU JOJIAIOTh
remaTtoeHuedaniunuii 6ap'ep (I'Eb) — 3axuicHMil MeXaHI3M M1k KPOB'IO Ta MO3KOM, — €
BAXKJIMBUM JIJ1s1 BUBUCHHS MEHIHTITY U eHuedanity. Haituacrime iHdexuis norpamise
B MO30K 4epe3 KpOBOTIK, 1 KOKEH MIKpPOOpraHi3M mae cBiil crnoci6. Hampukian,
MHEBMOKOK (Streptococcus pneumoniae) BUKOPUCTOBYE MHEBMOJI3UH (TOKCHH) Ta
riagypoHizaszy (pepmeHT), 1od pyHHyBaTH 3B'SI3KM MK KJIITUHAMU CYJIUH MO3KY [3].
Memninrokok (Neisseria meningitidis) crmo4yaTky 4YIIUISIETbCS O PELENTOpPiB Ha
KJIIITHHAX €HJO0TEJII0 3a JOTOMOTOI0 ITUICH, a MOTIM MPOHUKAE B KIITHHY HUITXOM
TpaHCHMTO3Yy, HE 3aBAaroud ik mkoau [4]. Jleski BipycH, Taki sIK BipyCH IPOCTOTO
repriecy (BII['), BUKOPHCTOBYIOTH pPETPOrpagHUN TPAHCIOPT AaKCOHAMH, 100
JCTATUCS A0 EHTPAIbHOI HEPBOBOI CUCTEMHU, MUHAIOUHU KPOB [5].

Kiio4oBi naTtoreHeTM4Hi YMHHUKHU. 3JaTHICTh MIKPOOPTaHi3MiB ICHYBaTH Ta
pYWHYBaTH CTPYKTYpPH MO3KY 3aJ€XKHUTh BIJ KUIbKOX MexaHi3MiB. llo-mepiue, 1e
OpWIKMTIAHHS Ta TPOXOJDKEHHS, 30KpeMa, 3a JOTOMOTOK OaKTepiadbHHX IiJIel Ta
crienu(p1yHUX MPOTEIHIB HA MOBEPXHI, MO 3a0€3MeUyl0Th 3YCIUICHHS 3 KJIITHHAMU
opranizmy. [lo-apyre, BaxjiiBe 3HaYEHHSI Ma€ KarcyJia — 3aXUCHUM 1map y 6akTepiil ,
SKWW MaroTh Taki 30yJHUKH, K ITHEBMOKOK Ta MEHIHTOKOK, Hampukiaa. Karcymna
0J10Kye€ (paronuTo3 Ta Crpuse po3BUTKY 3axBOoproBaHHs [6]. [lo-TpeTe, CHIbHI OTPYTH.
EnfoTOKCHH, 110 MICTUTBCS y MEHIHTOKOKY, 3JaTHUN CIPOBOKYBAaTH MAaCOBaHE
BHJIUICHHS [TUTOKIHIB (TaK 3BaHUH «IIUTOKIHOBUH IITOPM» ), SIKE TATHE 32 COO0I0 BaXKK1
3amajibHi TPOIECH Ta CENTUYHHUM IIOK; TUM YacOM MHEBMOKOKOBHMM ITHEBMOJI3UH
dbopmye opu y MeMOpaHax KIIITHH, TPU3BOISYH JI0 X pyWHYBaHHS [7].
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Konu mikignmuBi mikpoopranizmu nponukaroTs y [IHC, BoHM akTHBYIOTH IMYHHI
KIIITUHU — MIKPOTJTiIo Ta acTporuTh. 3aBasku Toll-noaioaum peuentopam (TLR) BoHH
PO3MI3HAIOTh KOMITOHEHTH MIKpOOiB, M0 3amyckae 3amainbHy peakmito [8]. Ile
npu3BoauTh 10 BuAuteHHS TNF-0, IL-1B Ta xemokiHiB, 3HMWKye cTiikicTh ['EB,
30UTBIITY€ HOTO IPOHUKHICTH 1 BUKIIMKAE HAOPSK MO3KY [9], @ TakoX 10 HaIXOKEHHS
HEUTPOOITIB 3 CyIUHHOTO pycia, Kl YIIKOMKYIOTh HepBOBI KiiTuHH [10]. Takox
aKTUBYIOTHCSl TIPOLIECHM 3TOPTAHHSA KpPOBi, IMIO0 3/aTHI CHPUYMHUTH (HOpPMYBaHHS
KPUXITHUX TPOMOIB Ta MOTIPIIECHHS HAJAXOMKEHHS KPOB1 JO MO3KOBUX TKaHMH [11].
OTxe, nMepeBakHAa YaCTUHA CTPYKTYPHUX YIIKOIKEHb Y TOJJOBHOMY MO3KY BHHHUKA€E
HE TaK 4epe3 JIII0 CaMoro IMaTroreHa, K Yepe3 HaaMIpHY 3alalibHy BiJIMOBIJb, SIKY
aKTUBYy€ IMyHHa cuctema [12].

I'eHeTu4Hi KeTepMiHaAHTH nMaToreHe3y. Bapiamii y KiIiHIYHINA KapTHUHI 1HOEKIIIH,
[0 BpaXXaroTh IIEHTPAIbHY HEPBOBY CUCTEMY, MOKHA MOSICHUTH BILTMBOM I'€HETUYHUX
JETEPMIHAHT, $KI MOJYJIIOIOTh poOOoTy iMyHHOI cuctemu. I[lomimopdizmu, TOOTO
BIZIMIHHOCTI Y HykjJeoTuaHux nociigoBHocTsx JIHK y kimodoBux reHax, 3/aTHi
MIJBUIYBAaTH K BPA3JIMBICTh JO CAMOr0 1H(IKYBaHHs, TaK 1 UMOBIPHICTh PO3BUTKY
TSKKUX (popM 3axBoproBaHHA [13].

I'enn, sKi peryioTh NPUPOKEHHA 3axucT opranizMmy: Bapiamii y TLR4
(momimMopdi3M) 37aTHI CIPUUMHKUTH CJIa0LIe BUSBJICHHS JiNonojicaxapuay 30y AHUKa
MEHIHTITY, 1110, CBO€I0 YEProl0, BUKIUKAE OCIA0JICHy IMYHHY BIJIMOBIJIb Ta OUIBII
BaXXKHUI mepebir 3axBoproBaHHs [14]. HecrmpoMOXXHICTh TMEBHHMX JIAHOK CHCTEMH
koMIieMeHTy (C5-C9) niBuiirye HMOBIPHICTb PELIUIMBIB MEHIHTOKOKOBOT'O CETICHUCY;
OJIHAK, SIK HE3BUYHO, CUMIITOMAaTHKa MOXe OyTH He Takolo sickpaBoto [15]. ledextu y
reHax, 3aJIy4eHHX JI0 MeXaHi3My Aii iHTeppepoHiB nepmoro tuny (3okpema, TLR3,
UNC93B), nocwiioioTh Bpa3auBICTh 0 eHIedaiTy reprnecHoi MPUPOIH, OCKUTBKH
3aXMCT KIITHH MO3KY MPOTH BIpYCIB mopyuryetbes [16].

HykneoTniHi MOCHIAOBHOCTI, 110 OEpyTh Y4YacTh y pEaKIisiX 3amajeHHs: MEeBHI
3MiHM (momMop(i3M) y reHax, siKi CTUMYIIIOI0Th HaaMipHuil cuaTe3 TNF-o (oco0amBo
anenb -308A B reHi TNF-a), acouioroTbes 31 3pOCTaHHSIM IMOBIPHOCTI JIETAJIBHOIO
HACJIAKY IpYU MEHIHTOKOKOBOMY MEHIHTITI BHACHIIOK rinep3ananeHus [17].

Kuiniyna inTerpaunisi Ta nepcnektuBu. [loenHaHHs 3HaHb PO MIKPOOIOJIOTIIO
Ta TEHETUKY BIJIKPUBA€ HOBI MUIIXUM OOpPOTHOM 3 LHMMHU 3aXBOPIOBAHHSMH. Y
JIarHOCTHUIll 1€ 3aCTOCYBaHHS BUCOKOYYTJIMBUX METOAIB (MyJbTuruiekcHa I1JIP,
CEKBEHYBaHHS HOBOTO TTOKOJIIHHS) JUIS IIBUAKOI 11eHTH]IKaIlii 30y JHHKa B JIIKBOP1 Ta
T€HETUYHOTO TECTYBaHHS JIJIsl BUSBIICHHS BPO/KEHUX BT IMYHITETY. Y MpodiIaKkTHIll
— po3pobka e(eKTHUBHUX KOH'IOTOBAaHUX BaKIMH IPOTH HaWHEOE3MCUHIMNX
KarcyJnbHUX OakTepid. Y JKyBaHHI, KpIM aHTHOIOTUKIB 1 MPOTUBIPYCHUX, BaXJIUBY
pOJIb BIJITPAIOTh 3aco0M, MO0 OOMEXKYIOTh IIKIJUTMBE 3amajeHHs (HaMmpUKIIa,
KOPTUKOCTEPOian). Maii0yTHE — 3a MEepPCOHATI30BAHOIO TEpaIli€l0, HAMPUKIA,
3aCTOCYBaHHAM OJIOKaTOpIB LMUTOKIHIB Yy TMAallI€HTIB 13 TE€HETUYHO OOYMOBIIEHOIO
HaJIMIPHOIO 3aIaJIbHOO BiJIMOBIIIIO.

BucHoBok. IlatoreHes MEHIHTITY Ta eHue(alIiTy — 1€ CKJIaJiHa B3a€EMOJIII MIX
1H(EeKIITHUM areHTOM Ta 1HAWBIAYaJbHUMHU OCOOJIMBOCTAMH OpraHismy. Pesynbrar
3QJICKUTh BIiJ 3JaTHOCTI MIKpoOa J0 YpaKEeHHS Ta TEHETUYHOI CXWJIBHOCTI
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Makpoopratizmy. [lononanus rematoeHedaniynoro 6ap'epy, BUXKMBaHHS BCEPEIUHI
IHHC Ta 3anaseHHss € OCHOBHMMHU €TalaMH 3 MOTJsAy MikpoOiosorii. ['eHeTnuHi
dakropu, 1o BrmuBaoTh Ha TLR, cuctemy KoMIuieMeHTy, iHTep(epOHH Ta IIUTOKIHH,
BIJIITPaIOTh POJIb Y BPA3JIUBOCTI JIIOJAMHHU Ta TSHKKOCTI 3aXBOproBaHHs. O0'eTHaHHS 1TUX
JIBOX HAYKOBHX MIJXOMIB € OCHOBOKO JUISI PO3POOKH €(DEKTUBHUX CTpaTerid o0
MpOo(LTAKTUKH, JIAaTHOCTUKH Ta JIIKYBaHHS ITUX 3aXBOPIOBAHb.
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MAJIOITHBA3UBHI METOJU ®IKCAILII TEPEJIOMIB:
IHHEPEBAT' TA OBMEXEHHA

OaiiHuk AHTOH OJIeKCaHAPOBHUY,

K.ME€JI.H, JIOIEHT Kadeapu eKCTPEeHO1 Ta HeBIAKIAAHOI METUIHOT
JOTIOMOTH, OPTONE/ii, TPaBMATOJIOTI1 Ta MPOTE3yBaHHS
XapkiBcbkuit Hanionansanii Meanunuit YHiBepcuTeT

Kaiinapa Bagum MakcumoBu4,
3100yBay BHUILOI OCBITU 5-T0 Kypcy 3 Mel. paKyIbTeTy
XapKiBCbKUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

Jenncenko Karepuna OuiekcanapiBsHa,
3100yBayvKa BUIIO1 OCBITH 5-T0 Kypcy 3 Mel. (haKyJabTeTy
XapKiBChKHI HAIlIOHAIbHUA METUYHUI YHIBEPCUTET

Beryn. YV Ham yac nepenoMu KICTOK € OJIHIER0 3 MPOBIAHUX MPUYUH THMYACOBOI
BTpaTH Mpaue3faTHOCTl. TpaguiiiHl METOIM BIJKPUTOTO OCTEOCUHTE3Y, HE
JTUBIIYUCH HA HAMIMHY MEXaHIYHY CTallIi3aliio, CyIpPOBOKYIOTHCS 3HAYHOIO
TpaBMaTH3aL€l0 M SKUX TKaHUH, MOPYLIEHHSAM KpPOBOIOCTaYaHHS KICTKOBUX
(dbparMeHTiB Ta MiABUIICHUM PU3UKOM 1H(PEKIIHHUX YCKIIaJHEHb. ToMy y 11l poOOTI
MU PpO3TJISTHEMO caMe€ MaJolHBa3uWBHI MeToAu (ikcamii mnepernomiB, sKi 3apas
Ha0yBalOTh OUIBIIOI TOMYJIIPHOCTI Ta MAalOTh OAraTo mepenar.

MeTow HAIIOr0 MOCTII:KEHHSI € aHal3 Cy4aCHMX HAYKOBUX JIaHUX IIPO
3aCTOCYBaHHS MAaJlOIHBAa3MBHUX METOMIB (hikcalli TepesioMiB, BH3HAYEHHS 1X
OCHOBHHMX IlepeBar, 0OMEKEHb Ta KJIIHIYHUX NoKa3aHb. [[OpiIBHAHHS 3 TpagUuLiHHUMU
METOJaMH BIAKPUTOTO OCTEOCUHTE3Y.

Marepianu i MmeToau. Mu nepersisiHyau 6arato myOJikaliiii Ha pi3HUX pecypcax,
30kpema PubMed, 1ie Hagano HaM I'pyHTOBHY 0a3y JUJIsl aHAMI3y L€l TEMH.

BukJiiag ocHOBHOro marepiaJy.

ManoinBa3uBHI MeToaM (iKcallli MepeaoMiB - 1€ KIac XIPypriuHuX TEXHOJIOT1H
OCTEOCHHTE3Y, SIKI BKJIIOYAIOTh B c€0€ MiHIMaJIbHE MOIIKOKCHHS M’ SKUX TKaHUH 1
KICTOK, 30€epeKeHHs iX KpOBOIOCTa4aHHS Ta (ikcaiio yJIaMKiB 0e3 MIMpPOKOi
BiIKpUTOi perno3ullii. OCHOBOIO IIi€i TPyMmu METOAIB € MPUHIMMH O10JOTIYHOTO
OCTEOCHHTE3Y, MPU SKUX TepeBara OUIbIIe HAJAETHCS MPUPOTHOMY BITHOBJICHHIO
KICTKH, a He BIAKpUTIH pemoswuiii [1,2].

VY mepernsHyTi JiTepatypl A0 MalIOIHBa3MBHUX METOMIB (ikcallii BiIHOCATH
JeKiJIbKa METOJIB, a caMe: MEepKyTaHHUI OCTEOCHHTE3 TBUHTAMHU, MaJIOIHBA3UBHUMN
ocreocunTe3 MmiactuHamMu (MIPO), perporpagHuii  OCTEOCHMHTE3 IUIACTUHAMU
(TARPO) Ta BHYTpIIIHBOKICTKOBY (iKkcallito OJOKYIOUHUMH IHTpaMEqyJIIpHUMU
CTPYIKHSIMU, SIKA BUKOHYETHCS M1l PEHTT€HOJIOTTYHUM KOHTposieM [1,2,5].

Ha >xanp gk 1 Oyap KU 1HITUH METOJI Il TAaKOXK MarOTh CBOI SIK MO3WUTHBHI Ta 1
HeraTuBHI ctopoHu. Hampukiazn, 3apa3 HalOUIbII MOIIMPEHUM 1HCTPYMEHTOM IS

154



MEDICINE
INNOVATIVE APPROACHES TO SOLVING SCIENTIFIC PROBLEMS IN EDUCATION

pero3uIlii MepeIoMiB € TPaKUIMHUN CTIA AJi MepeoMiB HIDKHIX KIHIIBOK, KU
BUKOPHCTOBYE YEPEBUK SK OMOPY IS 3yCHILUISA HATATY Ta IPOMEKWHHUAN IITAPT 115
ornopy. OmHAK, ICHYIOTh JESIKI HEMOIIKA B 11 MeToauIll. HaibimbmmM oOMexeHHIM
€ HEBIAMOBIAHICT, MK HANpsSMKOM TE€HEPOBAaHOI CHUJIM TATH Ta HAMPSIMKOM
CKOpOYEHHS M'SI31B HIDKHIX KIHITIBOK. SIK HACTIOK, Y BUIAIKY MOJOIUX JOPOCIHX
TMAII€HTIB 31 3HAYHUM 3MIMIEHHSAM 200 CTApUMHU TIEPEITOMaMHU JIJIsl PEMO3UITIT TIepesToMy
nmoTpiOHa OUITbIIa CHJIa Ta TpUBAJIA TATA, IO MPU3BOIUTH 10 PO3TATYBAHHS CTOIIH,
TpaBMU MYJICHJAJIBLHOTO HEPBA, BUPA30K MPOMEKHHH, Mapajidyy MajioroMiJIKOBOTO
HepBa. [lo-apyre, BUTATYBaHHS MIKIPH BUKOHYETHCS MiJl Yac MPOLEIYPH PEHO3UIIT
nepesioMy 3a JIOMOMOIOI0 TATOBOTO CTOJTY, SIKMM 3a0€e3Meuye JIMIIE MEHIIY CUJTY TSITU
5-10 xr. Ilo-Tpere, TATOBHM CTLT MOXKE OYTH 3aCTOCOBAHHM JIUIIIE OPIEHTOBHO IPHU
IIPOKCUMAJIBHUX Ta Jiadi3apHUX MepesioMax CTErHOBOT KICTKH, ajie He IIPHU BIIKPUTHX
nepesioMax, rmepejoMax BETUKOTOMUIKOBOI KICTKH, MEpeioMax TOMIIKOBOCTOITHOTO
cyrioba ta cronu. KpiM Toro, geTanpHO OnyMcaH1 1HII HeIOMIKH, BKIIFOYAI0UN BETUKHMA
00'eM, Ba)XKKy Bary Ta HE3PyYHOCTI JIJIS TIEPEHECEHHS Ta 3aCTOCYBaHHS B IOJIbOBHUX
yMOBax [2].

Takox CBITYy BIJOMHMI JOCBIJ JIIKyBaHHS MAaIlEHTIB 3 MeperoMoM Jiadiza
BEJIMKOMOMUIKOBOI KICTKM 32 JOIIOMOTOI0 OJIOKYBaJIbHUX IJIACTUH 3 ciuHg 2004 poky
no >xoBTeHb 2006 poky. BukoHyBamu BHYTpIIIHIO (iKcalil0 3a JOMNOMOTIOI0
OJIOKYBaJIbHOT ~ IJJACTUHM Ta TIBUHTOBOI  KOHCTPYKIi, 3 BHUKOPUCTAaHHAM
MaJI0iHBAa3UBHOTO a00 CTaHJAPTHOTO MiAXoay. B pe3ynbrari MiHIMaIbHO 1HBa3UBHUN
niaxig Oysio BUKOHAHO y 28 BHUMAAKax, a HErailHe TMOBHE HaBaHTaXEHHS OyJio
703BOJICHO Yy 25 Bunaakax. [Ipu cepequpomy nepiojii cnocTepexeHHs 27 MICSIIIB ABOE
MaIi€HTIB TOMEPIIH, a IBOE Malli€HTIB OyJIu BTpadeHi 31 ciocTepexenHs. CepeHiii yac
710 3pPOIIEHHS KICTOK CTaHOBUB 9,1 TrkH1. YOTHPH BUTIAJKUA MaJl CKIIATHUM TIepeoir:
oJiHa 1H(EKIIis, OIMH KOMIApPTMEHT-CHUHIPOM, OJIHA MOJOMKA KPIMHJIBHUX €JIEMEHTIB
Ta OJIMH TICEBI0APTPO3. Y MIECTH BUIAJKAX CIIOCTEPIraiocs BaJbI'yCHE HEMIPABUIIBHE
3pOILICHHS, 1O MepeBUlLy€e 5° y (PpOHTaANBHIN MJIOLIKHI, SIKE BKE OYyJIO MPUCYTHE HA
MOMEHT orepaiiii [3].

Sk BUCHOBOK J0 JTaHOTO AOCHIXEHs OyJ0 c(pOPMOBAHO CYKEHHS, IO TaMm, /e
MOKHA BHKOHATH MAaJIOIHBAa3MBHUM MIJIX1J, MOXXHA HO3BOJUTH HEraiHe 0e300iCcHE
HaBaHTAXXEHHS Ha HOTY 0€3 MOJAJIBIIOr0 3MIIICHHS IMiJI 4Yac CHOCTEPEKECHHS.
CnocrtepexxyBaHUil piBEHb HEMPABUJIBHOTO 3POIIEHHS MIJAKPECTIOE HEOOXI1THICTh
aJICKBaTHOI PEMO3UIIii Ta MOKa3ye, M0 OOTPYHTYBaHHS yCHIXY 3aJICKUTh HE JIUIIE Bijl
AHATOMIYHOI KOHCTPYKIIIi MJIACTUHH, ajie ¥ BiJ HABUYOK OIMepyrodoro xipypra [3].

Takox 111e 0JTHUM JOCTIHKEHHSIM Y cepl TpaBMaTOJIOTIi € METO]T MaJIO1HBa3UBHOI
¢ikcarii nepenoMiB (pasiaHr Ta M'SICTKOBUX KICTOK 3a JIOTIOMOTOI0 1HTpaMEmyJIsIpPHUX
KAHIOJIOBAaHUX OE3roJIOBUX KOMIIPECIHHUX TBUHTIB. SIK 1 OyIb-AKUN XIpypridHHiA
METOJI, IIe Mae€ K MepeBaru, Tak 1 MeBHI OOMEKEHHsA. 3 OAHOTo OOKY, laHa TeXHIKa
3abe3rneuye HaJlHYy CTaOUIbHY (Pikcallito MepesioMiB, J03BOJSE JOCITTH PAHHBOT
MOO1II3alli Ta COpUs€ BIHOBIEHHIO MOBHOTO OOCATY PYXIB, IO MiJTBEPIKYETHCA
BUCOKUMH (DYHKI[IOHAIbBHUMH PE3yJIbTaTaMH Ta IIBUAKUM MOBEPHEHHSIM MAIIIEHTIB J10
npodeciiiHoi 4M CHOPTUBHOI AISTIBHOCTI. 3 1HIIOTO OOKY, METOJ Ma€ TEXHIuHi
CKJIQJIHOIIl, 30KpeMa Yy BHUIIQJKaX YJIbTPAOCKOJIKOBHUX TMEPEJIOMIB, Kl MOTPEOYIOThH
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CKJIamHImmMX KoHpirypamiid dikcamii abo HaBITh BIAMOBH Bl METOIUKU
iHTpaonepaiiiHo. JlogaTkoBO Cii BpaxoByBaTH (POpMYBaHHS OTBOPY AJiA TBHHTA,
KUK MOke cTaHOBUTH 10 20% Cyrio00BOT MOBEPXHI MPOKCUMAILHOI (hajaHTH, 110
MOTEHLIWHO BIUIMBA€E Ha cyrio0oBy OilomexaHiky. [looguHOKI yCKiIaaHEHHs, Taki SK
BTOPUHHE 3MIIMIEHHS OCKOJIKIB 200 HEOOXITHICTh TOBTOPHUX BTPY4YaHb (TEHOJII3UC),
CBIYaTh TPO HEOOXITHICTH PETENHLHOTO BiOOpY MAIEHTIB Ta I1HAMBIAYaIbHOTO
MiAX0AY 10 BUOOPY METOTy OCTEOCHUHTEY [4].

[lepenoMu JMCTAaIbHOTO BIAJIIY CTETHOBOI KICTKM 3alUIIAIOTHCA CKJIAJIHOIO
npob6iemoro. J[oCArHYyTO Mporpecy B HAMpPsIMKY JIPYXKHBOTO CTaBJICHHS JI0 M’ SIKHX
TKaHWH, 30CEPE/KEHOT0 Ha PETPOrpajHOMYy 1HTpamedysipHoMy (ikcallli IBsSXamu
taikcamii  TUIACTUHAMHM3a  JIOIOMOIOK0  MaJlOIHBA3MBHOTO  IMEPKYTaHHOTO
ocreocunTedy miactuHamu (MIPPO) ta TpaHcapTUKyJISpHOrO OCTYIY, a TaKOX
petporpagHoro octeocuntesy rinactuHamu (TARPO). MiniManbHO 1HBa3HUBHI
METOJIM, 3/1a€ThCS, BUIPABIOBYIOTb CBOI OOIISIHKM 3 TOYKH 30pYy HOKpPAIIEHOI
KOHCOJIIaMli Ta 3MeHIIeHHd 1HpeKi. OqHaKk, TOYKM 30py MPAKTUKH, HEIOJABHIX
MOPIBHSJIBHUX JIOCHIIPKEHb MaJIO, 1 MOPIBHSHHS 3 ICTOPUYHHUMH JIOCHIIKEHHAMH €
pu3uKoBaHUM. Po3risigaroun [iama3oH pyxiB, CIIJ BpPaxXxOBYBaTH JIOCSATHEHHS B
peadumiTarii Ta 3He00JIEHH1: TOPIBHIHHS 31 CTAPIIIMMHU JTOCHTIJIKEHHAMH € HEIHCHUM.
Jly’xe HeuHCclIeHH1 HellloAaBHI MOPIBHUIbHI JOCIIKEHHS, 31a€ThCs, MIATBEPIKYIOTh
111 METOJIU. AHATOMIYHE BIIHOBJICHHS 3a3BUYal LIIIKOM MPUNHATHE Y PPOHTANIBHIN Ta
cariTaJbHIM IUIONIMHAX, aJieé IIHOI0 TPUBAJIOr0 OMPOMIHEHHS. ManbpoTalls Majo
BuBueHa. Illo cTocyeThcsi  IMIUIAHTIB, TUIACTMHM  3a0€3MEUylOTh  OUIBIIY
YHIBEPCAJIbHICTh, HIJK IIBSAXH, HE3aJICKHO BiJI TEXHIKU IMILIaHTAallli. 3peIToro, 10CBia
Xipypra, oIliHKa TepesioMy Ta 1o0pe 3HaHHS OOMEXKEeHb BIIMOBITHUX IMIUIAHTATIB,
3naeTbes, € (oHOBUMHU (hakTOpaMu B OUIBIIOCTI OOTOBOPEHb, aje HACHpaBil €
byHaameHTaNbHUMHU [5].

BucHoBku. TakuM YMHOM, MaJIOIHBA3UBHI METOAM (iKcallii IEePeJIOMIB € TapHOIO
Ta TEPCIEKTHBHOIO aTbTEPHATUBOIO TPATUIIHHOMY BIIKPUTOMY OCTEOCHHTE3Y 3a
YMOBH IOTPUMAaHHS TEXHIYHUX MIPUHIIMIIIB BUKOHAHHS TIPOIEAYPH. 3aCTOCYBAaHHS ITUX
METOJ[IB J03BOJISIE TMOEJHATH JOCTaTHIO MEXaHIYHYy CTaOUIBHICTH pa3oM 3
MIHIMQJIbHUM MOPYIIEHHAM O10JI0T1YHUX MPOLIECIB 3arOEHHS KICTKH.
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JIAT'HOCTUKHU METABOJITYHUX HOPYHIEHD
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Hlyaimanos Amutpo

3100yBa4 OCBITH

Kadenpa TeopeTHaHUX TUCHUTUTIH

JIoHeUbKHii HalllIOHAIFHUN MEIUYHUI YHIBEPCUTET, Y KpaiHa

MeTaboJ11yH1 TOPYIIEHHS! OXOIUTIOIOTh IIMPOKUH CHEKTP MAaTOJOTTYHUX CTaHIB,
MOB’SI3aHMX 13 AucOasiaHcoM OOMIHY BYTJIEBOAIB, JIMiAIB 1 OUIKIB. Jlo HaWOLIbII
MOIIUPEHUX 13 HUX HAJIekKaTh OXKUPIHHS, META0OJIIUHUI CUHAPOM, IIYKPOBUH a1abeT
2 Tumy, JOUACHINIAEMII Ta HEaJIKorojbHa >KHpoBa XBopoOa mediHku. Jlaxi
3aXBOPIOBAHHS XapaKTEPU3YIOThCs TPUBAIUM O€3CHMIITOMHHUM I1€PEOIroM 1 BUCOKUM
PU3UKOM PO3BUTKY CEPHO3HUX YCKIIAJAHEHb.

Tpaauriiini MeToau Ja00paTOPHOI JIAarHOCTHKM, TaKi SK BU3HAYCHHS PIBHS
TJIFOKO3H, 3aTaJIbHOTO X0JIECTEPUHY 200 TPUTIIIIIEPUIIB, € IHPOPMATUBHUMHU, IIPOTE HE
3aBXIM BIJIOOpa)KaroTh pPaHHI MOJEKYJsipHI 3MiHM. Came TOMYy aKTyajJbHUM €
BIPOBA/IPKCHHSI KOMIUIEKCHUX MIAXOIB, SIK1 JO3BOJISIOTH OIIHIOBATH METa0OTIYHUI
CTaH OpraHi3My Ha cucTeMHoOMy piBHI. CaMe JiMigoMiKa BIANOBIAAE€ LIUM BUMOTaM,
OCKIJIbKM HAJla€ JETAbHY XapaKTEPUCTHUKY JIIMIIHOTO CKJIaay O10JOTIYHUX 3pa3KiB.
OCHOBHOIO METOIO0 JIMIJIOMIKM € iAeHTHdIKallis, KUIbKICHA OIllHKa Ta aHali3
(yHKIIOHAJTBPHUX B3a€EMO3B’A3KIB MDK PI3HUMHU Kjacamu JimiaiB. Ha BiamiHy BiX
KJIACUYHOTO aHaJIi3y JIMIIHOT0 TPOQ1ITI0, SIKHI 00MEXYEThCS KUJTbKOMA MOKAa3HUKAMM,
JMII0MIKa JT03BOJISIE€ AOCHIHKYBATH COTHI M THCSYl MOJIEKYJSIPHUX BUAIB JIIIIIB
onHoyvacHo. lle 3a0e3neuye 3HaUHO TIIUOIIIE PO3yMIHHSA META0OIIYHUX MPOIIECIB Ta 1X
NOpYILIEHb.

Jlimian € Haa3BUYAWHO PI3HOMAHITHOIO TPYMOIO O10MOJIEKYJI, 110 BUKOHYIOTH
yucieHHi ¢yHkiii. BoHu BXOASATH 0 CKIaay KIITHHHUX MeMOpaH, popMyrodn ixHIO
CTPYKTYpy Ta BHU3Hauamuu (DI3UKO-XIMIYHI BIacTHBOCTI. MeMOpaHHI Jimiau
3a0€3MeuyoTh CTa0lIbHICTh KIIITHUH, PErYJIOITh aKTUBHICTh MEMOpaHHUX OLIKIB i
TpaHcnopT pe4yoBUH. KpiM CTpyKTypHOI (QYHKIIi, JIMIAU € BAKIUBUM JDHKEPEIOM
eHeprii. OkpeMi KjacH JiMiJiB BUKOHYIOTh CUTHAJIbHY (DYHKIIiIO, Oepyun y4yacTh y
peryJssuli 3anajbHUX peakiiid, anonTo3y Ta KITHHHOI npomidepanii. Takum yuHOM,
Oylb-sIKI TOPYIIEHHS JIMJAHOTO OOMIHY MOXYTh MaTU CHCTEMHUM BIUIMB Ha
(yHKIIIOHYBaHHS OpPraHi3my.

CyuacHi JiniIoMI4H1 JOCHIIKEHHSI [PYHTYIOThCSI Ha 3aCTOCYBaHHI BUCOKOTOYHHX
aHATITUYHUX METOIB. [IpoBiIHY POJIb Y IIBOMY MPOIIEC] BiIIrpae Mac-CreKTpoOMETis,
sKa J03BOJISIE BHU3HAUATH MOJIEKYJSIPHY Macy Ta CTPYKTypy JIMiAIB 3 BHCOKOIO
touHicTio. [loegHaHHs Mac-crieKTpoMeTpii 3 XpoMarorpaiyHUMH MeTOAaMHu
3a0e3neuye eeKTHUBHE PO3AUICHHS CKJIAIHUX CyMIIlIen JimiaiB. BaxmuBum eramom
TMIJOMIYHOTO aHami3y € o00poOka OTpUMaHMX JaHUX 13 BHUKOPUCTAHHSIM
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01oiH(DOpMAaTUUYHUX IHCTPYMEHTIB. AHaJli3 BEJIMKWX MAacHUBIB 1H(OpMallii JT03BOJISE
BUSBIIATH 3aKOHOMIPHOCTI 3MiH JIMIAHOTO MPO(]LUTI0 Ta BCTAHOBIIOBATH 3B’ SI3KH MIXK
MEeTa0O0IIYHUMH MTUISIXaMHU.

JlimigoMika BIJKPUBAE HOBI MOXIIMBOCTI JUIsl pAHHBOI 11arHOCTUKHA METabO0IIYHUX
NopyIIeHb. 3MIHU B JIMIAHOMY CKJIaJ1 KPOB1 200 TKAHWH MOXYTb 3’ IBJISITHCS 3aJI0BI'O
70 PO3BHUTKY KIIHIYHMX cuUMNTOMIB. Lle m03BOJsie BUKOPUCTOBYBATH JIIIIJOMIUHI
MOKA3HUKHU SIK paHHI OioMapkepu 3axBoproBaHb. OcoOnMBe 3HAUEHHS Mae aHali3
CIIIBBIJTHOIIICHHS PI3HUX KJaciB JIMiJAIB, SKUM MOXKe BigoOpakaTd HasBHICTb
1HCYJIIHOPE3UCTEHTHOCT], XPOHIYHOTO 3amajieHHs a0o MOpYyIIeHb EHEPreTUYHOIO
obminy. Jlimigomika caMme JTOMOBHIOE TPAAMIIIHHI METOIU JIIarHOCTUKH, TT1IBUIIYOYH
iX 1HpOPMATUBHICTb.

JlimitoMivH1 JaH1 MOXKYTh BUKOPUCTOBYBATHUCS HE JIUIIIE I JIarHOCTUKH, a 1 1715
MIPOTHO3YBaHHA Nepediry 3aXBoproBaHb. J{0CHiKEHHS TOKa3y0Th, IO T1BUIIECHHS
PIBHSI TIEBHUX JIMIJHUX MOJIEKYJ aCOIIOETHCSA 3 MIJBUILEHUM PU3UKOM CEPIIEBO-
CYJIMHHUX YCKJIaJIHEHb 1 IPOTPECYBaHHS LIYKPOBOTO A1a0eTy.

3acTocyBaHHs JIMIJOMIKM B KJIIHIYHIM MPaKTUIl J03BOJSE  OILIIHIOBAaTH
€(EeKTUBHICTh JIIKYBaHHS Ta CBO€YACHO KOPUTYBATH TepaneBTHUYHI cTparerii. Lle
poOUThH i1 IIHHUM IHCTPYMEHTOM JI0Ka30BOi MeAuIMHU. Jlinigomiunuii npodias €
B1JI00pa)KEHHAM B3a€MO/I1i TeHETUYHUX (PAKTOPIB, CIOCOOY KUTTS Ta XapUyBaHHS, 10
poOUTH KOTO LIHHUM IHCTPYMEHTOM 1HJIMB1Ayati3auii Teparnii.

MOHITOPUHT 3MiH JIITITHOTO MPO(LIIO T03BOJISE OLIHIOBATH PEAKIIII0 OpraHi3My
Ha JIIKyBaHHS Ta KOPUTYBATH MOT0 3 ypaxyBaHHSM 1HIUBIIyaIbHUX MOTPEO MalfieHTa.

VY mnepcrekTHBl JIMIOMIKAa MOXE CTaTH HEBIJ €MHOI0 YacCTHHOIO PYTHHHOI
KJIIHIYHO1 JIarHOCTUKHU, CHPUSIOYM IiJIBUIICHHIO €(PEKTUBHOCTI MPO(DIIAKTHUKU Ta
JKYBaHHS METaOOIIYHUX 3aXBOPIOBAHb.
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POJIb IHCYJITHOPE3UCTEHTHOCTI B PO3BUTKY
METABOJITYHOI'O CUHAPOMY

®enopuenko FOutiss BacusiBaa
nokTop ¢inocodii, moueHT kadeapu natodizionorii
IBanO-DpaHKiBCHKHI HAIlIOHATBHUA METUYHUN YHIBEPCUTET

boosik Qi OaeriBHa
3100yBay BUILOI OCBITH MEANMYHOTO (PaKyJIbTETy
IBano-DpaHKiBCHKUIT HAIlIOHATBHUA METUYHUN YHIBEPCUTET

Manasii Jligiga PomaniBHa
3100yBay BUILIOT OCBITH MEAMYHOTO (DAKYIbTETY
IBaHO-®paHKIBCHKU HAITIOHATBHUNA MEIUUYHUIN YHIBEPCUTET

Beryn. Meta6oniunnii cuaapom (MC) € KOMITTIEKCHUM KITIHIKO-ITaTOr€HETUYHUM
CTaHOM, 1110 00’ €JHY€ MOPYILIEHHS BYTJIEBOJHOTO Ta JiIiIHOr0 0OMiHY, a0JJOMIHAJIbHE
OKHUPIHHA Ta apTepiajibHy TinepTeH3ito. BiH CyTT€BO MIABUINYE PUZHK PO3BUTKY
IyKPOBOro AlabeTy 2 THUIly, CEpPLEBO-CYJMHHUX 3aXBOPIOBaHb Ta JOBIOCTPOKOBUX
YCKJIAJHEHb, TaKUX 5K aTepocmepos Ta CepleBa HEIOCTATHICTh. 3pPOCTaHHS
nomuperocti MC y cBiTi OB’ A3YIOTh 13 3MIHAMH CIOCOOY KUTTS: HU3bKOIO (PI3UYHOIO
aKTUBHICTIO, HAJMIPHUM CIOKMBAaHHAM BHMCOKOKAJOpIMHOI TKI Ta XpOHIYHUM
MICUXOEMOLIIITHUM CTPECOM.

KitouoBum narorenernunum (paxkropom MC e iHcyniHope3ucTenTHicTh (IP), 1o
MIPOSIBIISIETHCS 3HUKEHHSIM YYTJIMBOCTI KIITHH-MIIIEHEH 70 1HCYJIHY, TMOPYIICHHIM
TPAaHCIIOPTY IJIFOKO3U Ta 11 MOJAJIBIION0 BUKOPUCTAHHSA B €HEPreTUYHUX IpOLEcax.
OCHOBHI OpraHu, y SKUX BIIOYBa€ThCsl po3BUTOK [P, BKIIIOUAIOTH CKENETHI M’ S3H,
MEYIHKY Ta BICUEPaAJIbHY KUPOBY TKAHUHY, 110 BUCTYMAE SIK AKTUBHUW €HIOKPUHHUN
oprat. BicuepaibHuii ®up NpoaAyKye aIUNOKIHU, JENTHH, PE3UCTHUH Ta MpOo3anaibHI
LIUTOKIHU ((PaKkTOp HEKPO3y MYyXJIHH-0L, IHTEPIAEHKIH-0), IKI TOPYIIYIOTh 1HCYJIIHOBHMA
CUTHAJI 1 CIIPUSIOTh XPOHIYHOMY 3alaJICHHIO.

Meta npociaimkeHHs. BU3HAUMTH NOLIMPEHICTh MOBEAIHKOBUX, XApYOBUX Ta
MICUXOEMOLIMHUX (AKTOPIB PHU3UKY 1HCYJIHOPE3UCTEHTHOCTI Cepell MOJIOAl Ta
OIIHUTH 1XHIii BruUB Ha popmyBanus MC.

Metoau. /1 cucTeMaTHYHOTO OISy JIiTeparypu OyJio MPOBEACHO MOLIYK Y
TPHLOX OCHOBHHMX HayKOBHX 0a3ax nanux: PubMed, Scopus Ta Web of Science. [Tomryk
3niicHoBaBcs 3a mepioq 2000—-2025 pp. 13 BUKOPUCTAHHSIM HACTYITHUX KITFOYOBHX CIIIB
Ta  KOMOiHamii:  ‘“merabomiuHmii  CUHApPOM”,  “IHCYJIHOPE3UCTEHTHICTH”,
“mucnimigemis”’, ‘“‘aprepiasibHa rinepTeHs3ia’, “dakTopu puU3MKY”’, “‘MOJOIb’.
BukopucroByBanacst crpareriss KOMOIHAIil KJIIOYOBUX CJIB 13  JIOTITYHUMH
onepatopamu AND/OR nnis 3a0e3neueHHs] MaKCHMaJIbHO TIOBHOTO OXOILJICHHS
pEeJIEBAaHTHUX JTOCTIHKEHb.
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PesyabraTtu. JliTepaTypHi HaHi MOKa3ylOTh, 10 OCHOBHHUM MEXaHI3MOM
dopmyBanHs [P € 3HWKEHHS 4YYTIUBOCTI KIITHH-MIIIEHEW [0 1HCYJIHY, IO
MPU3BOJUTH 0 TOPYIICHHS TPAHCIOPTY TJIOKO3HW, 3HWKCHHS 1i BUKOPUCTAHHS Y
METabOMIUHUX TMpoIecax Ta PO3BUTKY KOMIIEHCATOPHOI TinepiHcymiHeMii. Y
CKEJIETHUX M’si3aX 1€ MPOSBISETbCS 3MEHILIEHHSM TIIOKO303aXOIUICHHS MIiCIs
npuiioMy 1TKi, y MeYiHIl — TMIJBUIICHHSIM TJIIOKOHEOTeHe3y Ta MOPYIICHHAM
MPUTHIYSHHSI TPOIYKIT TTIOKO3U 1HCYJIIHOM, a y BicliepalbHii KUPOBIA TKAaHUHI —
HAJMIPHOIO CEKPEIlI€I0 aJIUMOKIHIB (JISNTHH, PE3UCTUH) Ta MpOo3alaJbHUX IIUTOKIHIB
(TNF-a, IL-6), mo mocuitoe XpoHIYHE HHU3BKOIHTCHCHUBHE 3allaJiecHHs Ta
eHJoTemanbHy aucyHKIio[1].

Pesynbratu niTepaTypHOro Mouryky rmokasaiu, mo noHaa 52% 3100yBayiB OCBITH
MaloTh HU3BKUN piBEHb (I3MUHOI aKTUBHOCTI, TOAl sK Jmiie 17% cucteMaTUu4HO
3aiimatotbes crioptoM. Lllonennuit cHinanok cnoxkubatoTh 30% 3700yBaviB OCBITH,
ToAl siIK 27% perynaspHo Moro npomyckaroTb. ONTUMalIbHY KpaTHICTh MPUUOMIB TXKi
(4—6 pa3iB Ha JIeHb) NOTPUMYIOThCS 39%, Toal sik 31% MarOTh HEJOCTATHIO KUIBKICTh
npuiiomiB. HiuHe XapuyBaHHS Ta BHCOKHMI BMICT HIBHUIKHUX BYIJIEBOJIB y PAIliOHI
BUSABIIEHO Y 74% Ta 78% 3100yBauiB OCBITH BiAMOBIIHO.

O3Haku a0JOMIHANBHOTO OKHUPIHHA, BU3HAUEHI SIK 30UIbIICHHS 00’e€My Tamii
MPOTAroM ocTaHHiX 1—2 pokiB, crioctepiranucs y 39% pecnionaeHTis. [lomipauit abo
BHCOKHUI PIBEHb MICUXOEMOIIIITHOTO CTPECY BiA3Hauar0Th 69% 37100yBauiB, cepe1 IKUX
37,5% MOB1IOMJISIFOTH TIPO CXUJIBHICTD JIO EMOIIIHOTO NepeifanHs. bibIie mojioBuHu
(56%) pecrioHICHTIB HE MaJIA JOCTATHBOT 0013HAHOCTI PO TPUBATHUI O€3CUMITTOMHUN
niepe6ir [P, mo migkpeciioe HU3bKUM piBeHb TPO(IIAKTUIHOT KOMITIETEHTHOCTI.

Binomo, 1110 3100yBayi, ki CHCTEMaTUYHO MPOIYCKAIOTh CHIJTAHOK a00 BXKUBAIOThH
MePEBAKHO BUCOKOBYTIIECBOAHY 13Ky, MAtOTh OUTBIINIA 1HIEKC MacH Tij1a Ta TEHEHIIIIO
710 abJOMIHABHOTO OXHUPIHHS, IO MIATBEPIKYE 3B’SI30K Xap4YOBHX 3BHUOK 13
MIJBUILEHUM pPU3UKOM po3BUTKY [P[2-4]. Ananmi3z pexumy (QI3U4YHOI AKTHBHOCTI
MOKa3ye, 110 HU3bKa aKTUBHICTh KOPEJIOE 3 O3HAKaMU JUCTIMIAEeMIT Ta MiABUIIEHUM
pu3uKoM rinepten3ii[S]. Takum 4yMHOM, MOBEIIHKOBI (PaKTOpU — XapyoBa MOBEAIHKA,
(i3UuyHa AKTUBHICTh Ta TMCUXOEMOI[IWHUA CTaH — MalOTh 3HAYYIIUWA BIUIMB Ha
po3BuTok MC cepen MoJioAi.

BucnoBku. IP € nposignum natorenetnuHuMm ¢aktropom MC Ta ceplueBo-
CyIMHHHUX YyCKiIaaHeHb. OTpumaHi JaHi OIATBEPIKYIOTb BHUCOKHA PIBEHb
MOIITUPEHOCTI TTOBEIIHKOBUX Ta IICHXOEMOIIHMHHUX (DAKTOPIB PHU3HKY Cepen
CTYJIEHTCbKOI MOJIOJl, IO CTBOpIOE TepeayMoBu mis po3Butky MC. TpuBanmii
oescumnromuuii miepedir [P yckmagHioe paHHIO T1arHOCTUKY Ta MPOQITaKTHKY,
M1IKPECTIOIYN BAXKJIUBICTh PAHHBOTO BHSBJICHHS Ta KOMIUIEKCHOI KOPEKIIii Crioco0y
KUTTS, BKJIIOYHO 3 ONTHMI3AIIECI0 XapuyoOBOTO PEXKUMY, 30UIbIMIEHHAM (Hi3UYHOT
AKTUBHOCTI Ta TICHXOEMOIIHOIO MiATpUMKOI0. CBO€YacHE BTPYyYaHHS O3BOJISIE
3HU3UTH PU3UK MporpecyBaHHs MC Ta momnepeauTH POo3BUTOK IIyKPOBOTO Jiabery 2
TUITy Ta CEPIIEBO-CYTUHHUX yCKIIaTHEHb.
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CYYACHI CTPATETIIl TA IHCTPYMEHTH
MOTUBAILUI MAUBYTHIX ®AXIBIIB IO BUBUEHHS
IHO3EMHOI MOBH

JloBuyk HOuais FOpiiBHa,
acUCTEHT Kadenpu aHTIIHCHKOT (B1I0ITOTii
Kapnarcbkuit HarioHasbHUM yHiIBepcuteT iMeHi Bacuns Credannka

CporoaHi 3HaHHS aHTJIIMCHKOI MOBH — 11€, OKPIM 1HIIIOTO, 1 MPIOPUTETHI 3aBAaHHS
BHYTPIIIHBOI MOJITUKK (OCBITHBOI 30KpeMa), 10 CIOHYKAa€ 0 IIJIBMINCHHS SKOCTI
OoCBITHIX mocayr y raiay3i BO. Ha e opieHTYIOTh OCTaHHI OCBITHI JOKYMEHTHU
(manpuxnan, ‘“KonmenTyanpHi 3acagu JEp>KaBHOI TOJITUKH IIOJI0 PO3BUTKY
aHTIIMCHKOT MOBU Yy c(epi BHUINOI OCBITH’, PO3pOOJICHI CHUIBHO 3 bpuTtanchkoro
Panoro, Ta BIANOBIAHO 1O KJIKOYOBHX MPUHUUIIB 3aKOHOMPOEKTY Miag Ha3Boro “IIpo
3aCTOCYBaHHA aHTJIIMCHKOI MOBU B YKpaiH1~, a TakoX pexkomeHaaiil Paagu €sponu 3
MoBHOI ocBiTh (CEFR) Ta €Bponelicbkoi AOBIAKOBOI paMKd  KIOYOBHUX
KOMITETEHTHOCTEW JJIs1 HABUAHHS MPOTSITOM KUTTS [2].

[IpodinbHe MIHICTEPCTBO  BHUIpaloBaio “MeToluuHI pEeKOMEHJalllil IoA0
3a0e3neyeHHs! AKICHOTO BUBYCHHS, BUKJIAJaHHS T4 BAKOPUCTAHHS aHTJIIHCHKOI MOBH Y
3aKJIajaX BUIIOI OCBITU YKpaiHu” [S5], y AKOMY OKPECIIEHO NEPCIEKTUBH PO3BUTKY
aHTIIHChKOT MOBH Yy 3akiafax Buioi ocBitThu (3BO), BHU3HA4YeHO 3aBAaHHS I
peanizaTopiB 1HIIOMOBHOI OCBITH: BHKJIAJlayiB aHTIIHCHKOI MOBHM 3a MpoeciiiHUM
CIpSIMyBaHHSIM, BUKJIQJa4diB aHTJIMCHKOI MOBH JIJII aKaJeMIUYHHUX IILJICH, BUKJIAIadiB
(haxoBHUX JUCHHUILIIH aHTIIHCHKOIO MOBOIO, iHIIKX TpariiBHUKIB 3BO.

dopMyBaHHS MOTHBAIIIT 0 BUBUCHHSI 1HO3€MHO1 MOBH B 3/100yBaviB OCBITH — OJIHE
13 KJIFOYOBHX 3aB/aHb Yy c(epl IHIIOMOBHOI MIATOTOBKM MailOyTHHOTO (haxiBLIs.

Mera crarri — posrsag npobiemu GOpMyBaHHS MOTHBALi O BUBYEHHS
aHTJIICbKOT MOBH B 3/100yBayiB BUIIOT OCBITH.

AHani3 pKxepenbHoi 0a3u (mpanl yKpaiHChKHX Ta 3apyOIKHUX HAYKOBIIIB), HAIll
CIIOCTEPEKEHHS 32 BUBUCHHIM aHTJ1icbkoi MoBH y 3BO, crijikyBaHHS 31 CTyJIEHTaMU
— MalOyTHIMHM BUMTEISIMU aHTJIIMCHKOT MOBH — JAalOTh 3MOTY BUOKPEMUTHU TaK 3BaH1
yHIBEpcajibHI MOTHBU BHMBUYEHHS AHIJIINCHKOI MOBU 3/100yBauamu ocBiTH. Ha3Bemo
OKpeMi 3 HUX:

- “mouyTTst 000B’SI3KY”” — 30BHIIIHSI MOTHBAIlIS 0 BUBYEHHS aHTJIINCHKOI MOBH,
[0 TOB’si3aHa 3 HEOOXIAHICTIO BHBYCHHS aHMIMChKOI MOBHM B Mexax 3BO ab6o
IIOB’s13aHa 3 ITIJIBUINICHHSAM PIBHS MOBHHUX HaBHYOK, SIKi IMOTPiOHI, 10O BiAMOBIIATH
BUMOTaM MalOyTHBOTO MpauefaBls (SKIIO CTYyAEHT IPaleBJAIITOBYEThCS MiJl dac
HaByaHHs y 3BO a0o B MailOyTHROMY, KOJIM BiH MpalleBIallITOBYBaTUMETHCS, 30KpeMa
1 710 3aKJ1a]ly OCBITH);

- “comianbHi OTpeOn” — MOTUBAITIS 10 BUBUCHHS aHTJI1MCHKOI MOBU BUILIMBAE 13
MIparHeHHs 3aI0BOJIBHUTH COIiaibHI MOTpeOU, Hacammepel KyJIbTypHi (OB si3aHl 3
HAaBYAHHAM 3a KOPJOHOM, CIIBICHYBaHHSIM Yy CYCHUIbCTBI, IepeOyBaHHSIM Y
MDKHApOJIHOMY Ta/a00 aHIJIOMOBHOMY CEpEJIOBHUIII, MPArHeHHsIM CIUIKYBAaTHCS
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AHTJIIMCHKOI0 MOBOK MaKCHUMAaJbHO BUIbHO Ta €()EeKTHUBHO), 1HOJII BOHHU MOB’S3aHi 3
MOJIITHYHOI0/€KOHOMIYHOI0/HayKOBOIO JISUTbHICTIO, ISTIBHICTIO B OpraHax MiCIIEBOTO
CaMOBpSITyBaHHS TOIIIO);

- “imentudikariis 3 Tpymnow”’ — MOTHBAILIA A0 BUBYCHHS aHTJIICHKOI MOBH, IO
IPYHTY€ThCS Ha OakaHHI1 11eHTU(IKYBaTH cebe 3 TPYIOI0 APY3iB/OAHOMITKIB, IIEH THIT
MOTHBAI] HalyacTille aKkTyaJbHHM 7S CTYIEHTIB, SIKI IJIAHYIOTh HAaBUATHUCS 3a
mporpaMamMu  akaJeMidyHoi MOOUTBHOCTI, mepeOyBaTH 3a KOPJOHOM Yy MexXax
MDKHapOJIHOTO OOMiHY, CTa)KyBaHHS, JI1 CTYACHTIB, K1 BHACIIJIOK BiiHU KUBYTbH B
aHTJIOMOBHUX KpaiHaX, I MOTHUBAIIIS JJI HUX JTy>Ke BaXKJIMBA, I00 MaTH MOKJIMBICTh
YCHIIIHO HAaBYATHCS, TIOBHOIIIHHO OpaTH y4acTh Yy CIUJIKYBaHHI 3 KoJIeTaMH Ta/abo y
CYCHIJILHOMY JKHTTI 32 KOPJIOHOM;

- “mIArOTOBKA JI0 1CIIUTIB” — MOIIMPEHA MPUYNHA, sIKa CTIOHYKA€e CTYJEHTIB J00pe
BUBYMTH aHTJIIHCHKY MOBY (1J1€ThCS HE TIIBKH IMPO CEMECTPOB1 UM BUITYCKHI ICTIUTH, a
i npo ckiaganHs neBHoro moBHoro icnuty (Cambridge, TOEFL, TOEIC, IELTS,
LCCI, FCE, KET, PET Tomo));

- “mpodeciiiHuil pO3BUTOK” — MOTHUBAIIISl 10 BUBYEHHS aHIJIIHCHKOI MOBH TICHO
NnoB’si3aHa 3 MpoQEeCIiHUM PO3BUTKOM, 3aINIAHOBAHMM Kap €PHUM 3POCTAHHSIM,
MpParHeHHsM MIJBULIUTH CBOIO KOHKYPEHTOCIPOMOXHICTh Ha PHUHKY Ipalll
(HampuKaa, K perneTuTopa 3 aHrIiiichKoi MOBH, MepeKiagada B OIOpo MEpeKiajiB
TOIIO);

- “ImpakTUYHI >KUTTEBI LI~ — MOTHUBAIlA A0 BUBYCHHS AaHTJIIMCHKOI MOBHU
BUIUIMBAE 3 OaKaHHS peai3yBaTH KOHKPETHI >KUTTEBI IUIAHW Ta I, MOB’s3aHl 3
npodeciiHuM SKUTTAM (HAMpUKIA, OTPUMAaHHS MiCIs TMpami, y SKId 3HaHHSA
aHTIIICHKOT MOBH Ha BUCOKOMY PIBHI € KIIFOUOBOIO KOMIIETEHIIIEI0) a00 0COOMCTUM
KUTTAM  (HAmpUKIaA, CTBOPEHHS KOM(OPTHUX CTOCYHKIB 3 aHIVIOMOBHUM
KOMYHIKaTOpOM);

- “ocobucra BUrojga”’ — MPUYMHOK BUBYEHHS AHIJIINCHKOT MOBU € OakaHHS
JOCATTH TIEBHOI METH, TIOB’sI3aHOT 3 KOHKPETHOIO (PIHAHCOBOIO BUTOJIOI0 (HAPUKIIA,
3100y TTS cepTudikary, o MiATBEPAKY€E 3HAHHS aHTJIIMChKOI MOBHU Ha BIAMOBITHOMY
piBHI, 0O3Ha4Ya€ 30UIBIICHHS 3apIlIaTH, Kap €pHE 3pOCTaHHS TOIIIO);

- “3aJI0BOJICHHSI BiJl HaBYaHHS — CWJIbHA BHYTPIIIHS MOTHUBAIlSl O BUBYCHHS
aHTJICHKOT MOBH, sIKa MOB’SI3aHA 3 OTPUMAHHSIM 3aJ0BOJICHHS BiJl CaMOTO MPOIIECY
HaOyTTsI MOBHHX 3HAaHb Ta PO3ITUPECHHS MOBHUX KOMITCTCHIIIH;

- “OakaHHS BUTHHO TOJIOPOKYBATH CBITOM’ — MOTHBAIIIEI0 BUBYCHHS aHTIIIHCHKOT
MOBHU € 3I00YTTS BIAMOBIIHMX MOBHUX 3HAaHb, (DOPMYBaHHS KOMIETCHTHOCTEH, SIKi
YMOXKJIUBIIATH €(PEKTUBHO Ta OE€3MEYHO CIIJIKYBATHUCS IT1]1 Yac MOi370K 3a KOPJ/IOH;

- “pO3BUTOK 3aXOIUIEHb Ta 1HTEPECIB” — MOTHBAIIEIO 10 BUBYCHHS AHTIIHCHKOI
MOBU MOXE CTaTh Jt00OB JI0 AHTJIOMOBHOI JITEpaTypH, aHTJIIOMOBHOTO KiHO,
nerexktuBiB A. Kpicti, morrepianu J[x. PoymiHr Tomo, a TakoX HE3BHYalHE
3aXOIUICHHS, PO3BUTOK SKOTO TIependavae, HaMpHUKIaA, TMONIYK aHTJIOMOBHUX
MarepiaiiB, yyacTh y 3ycTpiyax 3 MIKHApOIHOIO TPYMOI0 JIFOJAEH, SIKI HOJISIOTh 1€
3aXOIUIeHHS, Pinarenis, HyMi3MaTHKa, KpUITOBAIIOTA Ta 1H.

3aBgaHHs BUKJIagada — OYJb-IKy MOTHBAIlIO O BHUBUCHHS aHTJIHCHKOI MOBHU
3100yBayva OCBITH MO3UTUBHO MIJAKPINUTH. ['paMOTHO Ni0paHi MOTUBALIIMHI TPUHOMHU
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YMOKJIUBIISATh MAKCUMAJILHO M1JBULIUTH €(DEKTUBHICTh BUBUEHHS aHTJIIHCHKOI MOBH,
JIOTIOMOKYTh MiHIMI3yBaTH PU3HK 3HIKCHHSI MOTHBAIIi1. Ba)XTMBO MiABUIIUTH SIKICTh
BUKJIQJIAHHS AHTJIIMCHKOT MOBH, YJOCKOHAIUTH METOIWKY BHUKIAJAHHS IHOTO
npeameta y 3BO, mo3ask 3MiHU SKOCTI BUKJIAIaHHS TIOB’sI3aH1 31 3MIHOIO IMapauTrMH
OCBITH, $iKa TOTpeOye MojepHi3alii BCbOrO HABYAJIBHOTO IMPOLECY, CTBOPEHHS
JIep>KaBHUX OCBITHIX CTaHIAPTIB, CTAHAAPTIB TPETHOTO MOKOIIHHS TOIIIO.

Ha >xanp, cbOrogui He 10 KIHIM BIANPalbOBAHO IHCTPYMEHTAapii METOIUKU
BUKJIAJIaHHA aHTJIHACHKOI MOBH, I1HKOJM CTYJEHTH IICHXOJIOTIYHO HE TOTOBI JI0
OCTaHHIX TeHACHIIN y cuctemi BO, peanizaliii qep>kaBHOI MOJITHKH II0JI0 PO3BUTKY
aHricbkoi MoBU y cdepi BO, BIAMOBIZHOCTI I1HIIOMOBHOI OCBITH Cy4YaCHOMY
COIIAJIBHOMY 3aMOBJICHHIO TOIIO.

OTXe, BUBUCHHS aHTJIINCHKOI MOBH — IIPIOPUTETHE 3aBAaHHS OCBITHBOI MOTITHKA
VYkpainu Ha BCiX pIBHIX, 30KpeMa ¥ y 3akiiajiax BUINOi ocBiTH. Ha 11e cipsMoByIOThH
OCTaHHI JOKYMEHTH Ta 3aKkoHONpoeKkTH (“KoHlentyanbHi 3acaau Aep>KaBHOI MOJTITHKA
II0JI0 PO3BUTKY aHIJIIKACBKOI MOBH y cdepi Bumioi ocBith”; “IIpo 3actocyBaHHs
aHTJIAChKOI MOBM B YKpaiHi” Ta 1H.), SIKI OpIEHTYIOTH 3700yBayiB OCBITHM Ha
(dhopMyBaHHS KITIOUYOBHUX KOMIETEHTHOCTEH Il HABYAHHS 1HO3EMHOI MOBH BIPOJIOBIK
KUTTS, OKPECITIOIOTh PEKOMEH/Iallli He TUIbKU KEPIBHUKAM 3aKJIa1B BULIOI OCBITH, a i
HayKOBO-NEIaroriYyHMM TpalliBHUKaM, M0  3a0e3MedyloTh peati3alilo Cy4acHOi
IHIIOMOBHOI OCBITH, Ta 1HIIMM MpalliBHUKAM MO0 BIOCKOHAJEHHS CKJIAJIHOTO
MpOIIeCy BUKJIAJIaHHS, BUBUCHHS i BAKOPUCTAHHS aHTII1ACHKOI MOBH.
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®OPMYBAHHS MIKKYJbTYPHOI
KOMHIETEHTHOCTI 1P BUKJTATAHHI IHO3EMHHUX
MOB B YMOBAX I'VIOBAJII3ALIII

Mypanxansin Ipuna CapkicoBHa,
KaHIuaaT (II0JOTIYHUX HAYK, TOTEHT,
UYepHiBelpkuii HallloHaIbHUN yHIBepcuTeT iMeH1 FOpist denpkoBuya

Yepcoka ’Kanna bopuciBua,
KaHIuaaT (II0OTIYHUX HAYK, TOTEHT,
YepHiBenpkuii HalllOHATBbHUHN YHIBepcuTeT iMeHi FO0pist deaproBuya

VY cydacHOMy CBITI, B IKOMY OJHOYaCHUN MAacCOBUU BIUIMB MAlOTh TEHACHINS J0
riiobanmizaili Ta MparHeHHs KyJIbTYPHOTO PI3HOMAHITTS, 3[IaTHICTh 10 €(PEKTUBHOI
MDKKYJIBTYPHOI KOMYHIKallii CTa€ OJTHIEI0 3 KIIFOYOBUX KOMIIETEHTHOCTEH. SK Bi1oMO,
MDKKYJBTYpHa KOMYHIKAIlIS HAJIEKUTD 10 0a30BUX YMiHb Ta KIIFOUOBHX HABHYOK [7]
B CGKOHOMIIll, MDKHApOJHUX BIJHOCHHAX Ta Yy HaBYaNbHIA MIIsJIbHOCTI. Tomy
BKJIMBUM, Ha Halll TIOTJISIA, € aHali3 (OpMyBaHHS MIKKYJIBTYPHOI KOMIIETEHTHOCTI
MIPY BUKJIAJaHHI IHO3EMHUX MOB (QHTJIIHCHKOT Ta HIMEIIBKO1) B yMOBax riio0ai3aiiii.

OaHuM 13 OCHOBHHUX acCIlEKTIB NPH BUKIAJAaHHI 1HO3EMHHUX MOB BBaXKA€THCS
e(eKTUBHA JIKBIAALS MIKKYJIBTYpHHUX Oap'epiB. PaxiBli NPONOHYIOTh PI3HOMAHITHI
CTparTerii NoI0JaHH MIXKKYJIBTYPHHUX Oap’€piB, 30KpemMa 4yepe3 pOo3BUTOK €MOLIIMHOTO
IHTENeKTy, eMmarii Ta KputuuHoro mwucieHHs. Tak, y possiaumi M. K. Jleapaopd
(Deardorff) BH3HaueHI METOOM OLIHIOBAHHS MIXKYJIbTYPHOI KOMIETEHTHOCTI, SIKI
TPYHTYIOTBCS Ha HAYKOBOMY JIOPOOKY TIPOBIIHMX €KCHEPTIB 13 BHUBYCHHS
MDKKYJIBTYPHUX KOMYHIKATUBHMX TIPOIECIB, 1 [OBEICHO, IO JJIs OI[IHKH
MDKKYJBTYPHOI KOMIETEHTHOCTI, BKIIOYAIOUU 1HTEPB'TO, CIIOCTEPEKEHHS Ta OLIHKY
cebe Ta IHIIMX, HaWKpallle BUKOPUCTOBYBATH MMOETHAHHS KUIBKICHUX Ta SKICHHX
meromiB [6, c. 243]. V nmocmmkenni M. JIxx. bennera (Bennett) Buokpemiena i
omKcaHa MOJIENIb PO3BUTKY MIKKYJIbTYpHOI uyTiiBoCcTI (DMIS), 3rigHO 3 sIKOI0 10CBI
pPEaTbHOCTI KOHCTPYIOETHCS Yepe3 CHPUMHSTTS, 1 M0 CKJIAJHIINI TepIEeNnTHBHI
KaTeropii MOpPOKYIOTh CKJIAIHIMKKA (BUTOHYEHHMI) nocBia. 3okpema, DMIS
BHU3HAYAE, [0 MU KOHCTPYHOEMO MEXKI MIXK «s» Ta «IHITUM» TaKUM YUHOM, 11100 BOHU
CHPSIMOBYBAJIM HAIll I0CB1JI MDKKYJBTYPHUX MOJINA. Y Il HAyKOBIM poOOTI onmucaHi
TEOpiss Ta MOXJIMBOCTI 3actocyBaHHS DMIS nns nmiarHOCTHKHA JAOCIIIKYBaHOI
MDKKYJBTYPHOI Yy TJIMBOCTI [4].

OcoOnuBocTi (hopMyBaHHS MIXKKYJIBTYPHOI KOMIIETEHTHOCTI MpPU BHUKJIAJAaHHI
1HO3€MHHX MOB HEOJHOPA30BO IMOCTABAIN 00'€KTOM JOCITIKEHHS Y HAYKOBHX TPAIISIX
YKpalHChbKUX BueHUX. Tak, y KOJeKTuBHIA MoHorpadii «MoBa 1 MIDKKYJIbTypHa
KOMyHiKarlisi: teopiss Tta mpaktuka» (2021) gocmimuuku 3 IlomTaBchkoi arpapHoi
akazemii Ta 3amopi3bKOro HalllOHAJIBHOTO YHIBEPCUTETY aHAI3yIOTh, SIK 1HO3€MHa
MoOBa cripusie (OpMyBaHHIO TJIOOATBHOTO TPOMAJSHUHA, 3/IATHOTO JO Jajory MiX
KyJbTypaMu 3aco0amMu TiepeKiaay MpoQeciiHO-OPIEHTOBAHUX TEKCTIB  PI3HUMH
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MOBaMH, 30Kpema Himenpkoro [3, c. 205]. V crarti O. Hdpeituyk Ta O. InpbueHko
PO3TISAAETBCSA  SIBUIIE MOBH K CKJIAJ0BOI 3arajbHOJIOACHKOT KyJIbTYPH B YMOBaxX
CBITOBOI IoOanizamii Ta MpoaHaNi30BaHI MpOIECH W PYUIHI YMHHUKUA SBUINA
CTAaHOBJICHHS aHTJIIACHKOI MOBHM SIK MOBHM MDKHAapOJHOI KOMYHIKAIii Ta
MpoaHaTi30BaHe BUKOPHUCTAHHS AHTJINACHKOI MOBH B PI3HUX cdepax MiKHAPOIHOI
KoMyHikarlii Ta ii epextuBHICTh [2]. ¥ ctarTi O. AKCHOHOBOI PO3TJISHYTO CTpaTerii
MDKKYJIBTYPHOT KOMYHIKAIlli B KOHTEKCTI ri00ani3ariii, sika Cpusie akTHBHOMY OOMiHY
iHpopMalli€ro, iIesIMH Ta TEXHOJOTISIMH MK PI3HUMH KYJIbTypamu, aje TaKoX
CTBOPIOE YHCJIEHHI BHKJIWKH, BKIIOYAalOUd MOBHI Oap'epu, COIIOKYJIBTYpHI
BIJIMIHHOCTI Ta IIpo0jIeMu ajanTailli. ABTOp BU3Haya€e KIHOYOBI (aKTOPH CUTYyaIlii Ta
NPOIOHY€E CTpATETii MOJOJIAHHS TPYJIHOIIB, SKI TYT BHHUKAaIOTh. Harosomryerbcs
30KpeMa Ha BHUKOPHCTaHHI MHUGPOBUX TEXHOJOTIM SK 3acol0y omnTumizamii
MDKKYJBTYPHOI B3a€MOJIIi. ABTOp aHalli3y€ BIUIMB MDKKYJIBTYPHOI KOMYHIKaIlli Ha
CTAIMM PO3BUTOK, MIAKPECIIOIOYM BAXKJIUBICTh 1HKIIO31T Ta TOJIEPAHTHOCTI B
MIDKHapOJHIA B3aemoii [1].

['mobGaimizaniss CTBOPIOE €IWHUN 1H(POPMALIMHUA TPOCTIp, A€, [0 MNPUKIALY,
aHTJIIiCbKa MOBa BXK€ TBEPJIO CTaJIa MOBOIO MIKHAPOJHOTO CIIJIKYBaHHS, a HIMEIIbKa
BIJIIFPA€ BAXKIIMBY POJIb Y PO3BUTKY Ta PO3MOBCIOJKEHHI €BPOINEUCHKUX 3100YyTKIB
HayKu, O13Hecy Ta TeXHOJOr1i. BogHouac KyapTypHE pI3HOMAHITTA CBITY 00’ €KTUBHO
BUMarae 30€peXEeHHs YHIKAJIbHUX HAI[lOHAJIBHUX 1JEHTUYHOCTEW, M 1€ BHU3HAYa€e
HEOOXI1THICTh TOJIEPAHTHOCTI Ta €MIIaTii, TPAaHUYHOI YYTIMBOCTI /IO 1HIIUX KYJIbTYD,
TOOTO MDKKYJIbTYPHOI KOMIIETEHTHOCTI. [HIIMMHU clloBaMH, 1HO3€MHa MOBa CTa€
THCTPYMEHTOM MIXKKYJIBTYPHOT KOMYHIKAIlli, BUXOJISIYM 32 MEXI MPOCTOTO 3acoly
CHUIKyBaHHSA, HaOyBae (QYHKII  MDKKYJIBTYpPHOTO MeaiaTopa, SKUW TrapaHTye
PO3YyMIHHS IHIIKUX CBITOTJISIIB, HE3BHUYHUX KYJIbTYPHUX TpPAJAUIi, HOBUX CTUIIIB
MHCJIEHHS 1 MOBJICHHS.

CyyacHi peastii XUTTSA, KOJM CBIT MOMITHO IJI00aNi30BaHUM, a PI3HI KYJIbTYypH
CTaJIM CyC1IaMH HaBiTh y MEXKax OAHIEI KpaiHU, 3yMOBIIOIOTh TaKy OCOOJIMBICTb, 10
BHUBUCHHS 1HO3€MHUX MOB TIOBHHHO BKIIOYATH KYJbTYpOJIOTIYHUI KOMMOHEHT. Lle
O3Hayvae, M0 Ma€ 3AIMCHIOBATHCS HE JIMIIE HAaBUYAaHHS MOBH, a i BHUBUEHHS TOTO
HETIOBTOPHOI'O KOHTEKCTY, Y SIKOMY BOHA (DYHKITIOHYE.

VYeci 3ragani pakTopyu BU3HAYAIOTh HU3KY HOBHUX HAYKOBO-METOJWYHUX MiIXOJ1B
10 mpoOaemMu BUBUEHHS iHO3eMHUX MOB. Tak, 30KkpemMa, BUBYCHHSI MOBH SIK peajbHOI
MOBHU MI>XXKHAPOJAHOTO CIIJIKYBaHHS MTOYMHAE JIEAalll YacTillle PO3IIISIATUCS HE SIK JTHUIIIe
MPOCTE 3aCBOEHHS TPaMAaTUYHUX CTPYKTYP YW JICKCUYHOTO CKJIamy. Tpanuiiiifi
X0 IO BHKJIATAaHHS 1HO3EMHHMX MOB, HaWIepIle >K aHTIIMChKOI Ta HIMEIBKOI,
4acTO HE CTBOPIOIOTH JIOCTaTHIX yMOB Il Takoro agiasory. Came TOMy MOIIyK
1HHOBAIIMHUX METOIB POPMyBaHHS MIKKYJIBTYPHOI KOMIIETEHTHOCTI € HaJ[3BUYAIHO
aKTyaJdbHUM, 00 MPOKIAJAE MUISAX 10 TIAUOMHHOTO 3PO3YMIHHS 1HIIMX KYJIBTYp, IO
noTpedye CyMH IHTEJICKTyalbHO-BOJBOBHX 3YCHJIb, BIAKPUTOCTI JIO UYXKOro W
HE3BUYHOTI'0, TOJIEPAHTHOCTI Ta eMrarii. AJiKe, 3a crioctepekeHHsM M. baiipama [5],
MDKKYJIbTYpHAa KOMIIETEHTHICTh OXOIUIIOE HE JIMIIE 3HAHHS MPO 1HII KYyJIbTYpH, a U
TOTOBHICTh JI0 A1aJIOTy, BMIHHS PO3YMITH ¥ CHIBCTaBISATH KYJbTYpPHI BIAMIHHOCTI.

OTo yMIHHS €(EKTUBHO 3/11MCHIOBATA MIKKYJIbTYPHY KOMYHIKAIIIIO — II€ BXKE HE
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OpPOCTO TMOBCAKJACHHA HABHYKa, a KIIOYOBA KOMIIETEHTHICTh, HEOOXiJHAa s
npodeciitHOTo yCmiXy, COIiaabHOI IHTETparlii Ta 0COOMCTICHOTO PO3BUTKY JIFOJIUHU Y
XXI cromtri. ToMy y MepCHeKTHBI JOMUIBHO, HAa HANl TOTJSAM, JOCTIANTH
dbopMyBaHHSI MDKKYJIBTYPHOI KOMYHIKallli MpyW BUBYEHHI aHTJINCHKOI Ta HIMELBKOI
MOB Yy paMKax PO3BUTKY HABHUOK MIIaJOTIYHOTO ¥ MOHOJOTIYHOTO MOBJICHHS Ha
MaTepialii CydyacHUX MyOMIMCTUYHUX TEKCTIB, sIKI ONTUMAaJIbHO BiTOOpaXkaroTh peatii
ChOTOJICHHSI.
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AHTJIO-YKPATHCBKUH NEPEKJIAJI TEPMIHIB
®I3UYHOI KYJbTYPHU TA CIIOPTY: CTPYKTYPHO-
CEMAHTUYHUUA XTI

Ilyoa JIrvonmuina BikropiBHa

JIOTICHT, KaHAWIAT MeJaroriyHuX HayK,

JOIEHT Kadeapu ynpaBaiHHA (PI3UUIHOIO KYIbTYpPOIO Ta CIIOPTOM
HarionansHuil yHiBEpCUTET «3amnopi3bKa MOMITEXHIKa, 3amopiAoKs

YHpoaoBk OCTaHHBOI'O Yacy CHOPTUBHA TEPMIHOJIOTIS Jefaii OiIbIle BUCTYIAE
HE JIMIIIE TOKa3HUKOM MOBHUX 3MiH, a i BAKJIMBUM 3aCO00M MIKKYJIBTYPHOI B3a€EMO/I11
B yMoBax riobamizaiii. Cdepa ¢i3uuHOiT KyJIbTYpH Ta CIOPTY, K CYCIIIBHO 3HAYYIIa
rajgy3b, JUHAaMIYHO PO3BUBAETHCS, IO CIPUYMHsIE Oe3nepepBHE 30aradyeHHs Ta
OHOBJICHHA (Dax0BO1 JIEKCUKHU. BiITak MOBa CITOPTY BUXOJUTH 32 MEX1 HAI[IOHAIIBHOTO
BXKUTKY, HA0yBalOUM MI)KHAPOJIHOTO CTATyCy Ta BUKOHYIOUHM IHTETPATUBHY (DYHKIIIIO
MIDXK PI3HUMH MOBHUMHM ¥ KYJIbTYPHUMH ClsIbHOTaMHU [1, 3].

XapakTepHOIO PUCOI0 CIOPTUBHOT TEPMIHOCUCTEMHU € ii BUCOKA CIIPUMHSTIUBICTD
710 THIIIOMOBHUX 3al03U4Y€Hb, HACAMIIEPE]I 3 aHTJIIMCHKOI MOBH, SIKa MOCIIA€ MPOBIIHE
Micle y (popmyBaHHI r1100aqbHOTO CHOPTUBHOIO AMCKYpCy. Takl JIEKCUYHI OJMHHMIII,
K fitness, crossfit, line-up, drill, coach Ta 1H1I, BXOJIATh 10 YKPaiHCHKOT MOBH SIK Y
MEPBUHHOMY BUIJISIZI, TaK 1 B aJlaiToBaHuX opmax, 30epiraroun abo MoaudiKyodu
CEMaHTUKY 3aJIe)KHO BiJ] KOMYHIKATUBHOTO KOHTEKCTY. Y IbOMY 3B SI3KY
aKTyali3yeThCsl MOTpeda AOCHIHKEHHS JIEKCUYHUX TpaHchopmartliii, MophoIoridyHoi
oprasizaiii 3amo3W4eHUX TEPMIHIB Ta iX (YHKIIIOHAIBHOTO TPU3HAYCHHS Y
cydacHOMY npodeciiHoMy MOBJICHHI.

Cepen OCHOBHUX pHUC TEPMIHOCHUCTEMH (PI3UYHOT KyJIbTYypH Ta CIOPTY
BUPI3HAIOTBCS  ii  JAMHAMIYHMI ~ XapakTep, MOparMaTiyHa  CHOPSIMOBAHICTD,
MDKIUCUUIUTIHAPHICTD 1 CKJIaJHa BHYTpIHSA opraHizamis. CiopTUBHA TEPMIHOJIOTIS
AKTUBHO 3aJIy4a€ JEKCUYH1 OJIMHHUIII Ta CTIMKI CIIOBOCHIONYUYEHHS 3 CYMIKHUX rany3eu
3HaHb, 30KpeMa (Pi310JI0T11, METUIIMHY, TIEJJArOT1KH, TICUXO0JIOT1i Ta 6lomexaHiku. Taki
TEPMIHH, K «TJIIKOT€HOBE BUCHAKEHH», «aepOOHA BUTPUBAIIICTEY, KIICUXOEMOILIiiTHE
HANPYKEHHs», JIEMOHCTPYIOTh TICHUW B3a€MO3B’S30K MOBHU CIOPTY 3 HAYKOBHMHU
JTUCHIUTUTIHAMH, 110 3YMOBIIIOE HEOOX1IHICTh KOMIUIEKCHOTO MAX0y A0 11 aHalli3y Ta
MEePEKIIAIAllbKOTO ONpaloBaHHs [2-4].

BaxnuBuMu XapakTEepUCTHKAMU CHOPTUBHOI JIGKCUKH € 11 (DyHKI[IOHAJTIbHA
CHPSMOBAHICTB 1 CTUCIICTh BUKJIATY. 3 OTJISAY Ha HOTPeOy MIBUAKOTO Ta €()EKTUBHOTO
06M1Hy iH(bOpMaIlI€IO Mi Yac TPEHYBaJIbHOTO nporecy, 3MarajabHOI AiISUTBHOCTI M
OCBITHBOI ~B3a€EMOJIIi, TMepeBara HAJA€TbCS JIAKOHIYHUM 1 YITKUM MOBHUM
KOHCTPYKIISIM, 30KpeMa «yJap 3JIbOTY», «BUCOKa Mepeaada, «3MIIIaHul CTHIIbY. Y
MpoIieci MepeKiIaay TakKuX OJUHUIIL 0COOJMBOI Baru HaOyBae€ 3a0e3MeUeHHS HE JIUIIIE
(hopMasibHOI MOBHOI BIJIMOBIJTHOCTI, @ i MOBHOI CEMaHTHYHO1 3pO3yMIJIOCTI TepMiHA
[1,2].

169



PHILOLOGY
INNOVATIVE APPROACHES TO SOLVING SCIENTIFIC PROBLEMS IN EDUCATION

He3Bakaroum Ha 3arajibHy TEHJCHIIIO J10 yHi(ikaiii, mepekaas CIOpPTHUBHOI
TEPMIHOJIOTIT CYIPOBOIKY€ETHCS HU3KOIO YCKIaJHEHb, Cepell SKUX — Opak yCTaJIeHUX
€KBIBAJICHTIB, CEMaHTHYHAa 0araTo3HayHICTh TEPMIHIB, TMPOSIBU  MIKMOBHOI
iHTepdepentii, a Takok akTUBHE (PYHKIIOHYBaHHS HEOJIOT13MIB 1 mpodeciitHOro
xaprony. Oco0nMBO TOCTPO IMi MPOOJEMH BUSBISIOTHCS y HOBITHIX HampsMax
¢b131MuHOT aKTUBHOCTI, 30KpeMa Kpoc(iTi, PpiTHECI Ta CHOPTUBHOMY MEHEDKMEHTI, 1€
TEpPMIHOJIOTIYHA cUcTeMa TepeOyBae Ha erami (OpMyBaHHS il MOTpedye MOBHOI Ta
KyJBTYPHOI ajanTarti.

VY cydacHUX JIIHTBICTUYHHUX JOCIIPKEHHSIX CIIOPTUBHA TEPMIHOJIOTIS € 00’ €KTOM
HAYKOBOTO aHai3y sIK YKPaiHChKHX, Tak 1 3apyOilkHUX yueHuX. Cepell BITYM3HIHHUX
HayKoBIIB BapTo BHOkpemuTH T. lmenko, I. AukiB, O. bopoBceky, A. JIuTBUH y
nparsix SKUX po3TJIsAal0ThCs MUTAaHHS CTAHOBJICHHS W PO3BUTKY TEPMIHOCUCTEMH, ii
JoKepenbHa 0a3a, kinacuikaiiiti napameTpu Ta QyHKIIIOHaIbHI 0cOOIUBOCTI [1-4].

[TapanensHo 3 GopMyBaHHSIM 1 PO3BUTKOM MIXKHAPOIHOI CIOPTUBHOI TEPMIHOJIOT 1]
MOCHJIFOETHCS yBara J10 MUTaHb MOBHOI 1IGHTUYHOCTI. 3 OJTHOTO OOKY, Ti1o0am3amiiti
MPOLIECH CHPHSIIOTH CTAHAAPTU3ALINI TEPMIHOJOTIYHUX OAWHMIb, 3 1HOIOTO —
aKTyali3yeThCs MoTpeda y 30epeKeHH] HalllOHAJbHOT MOBHOI CBOEPITHOCTI, 30KpeMa
[UISIXOM YKJIaJIaHHS BIACHUX CJIOBHUKIB, IJ10CAPIiB Ta TEPMIHOJIOTTYHHUX 0a3 NaHUX. Y
bOMY 3B’s13Ky 0COOJIMBOi Baru HaOyBae HEOOXIAHICTh MIATPUMAHHS PIBHOBaru Mix
MI>KHapOJIHOIO 3p03yMUTICTIO TEPMIHIB 1 HAllIOHATbHUMU MOBHUMHU TpaguLisaMu [2, 3].

3a3HayeHl TEHJEHII 3yMOBIIOIOTH AaKTYyaJbHICTh JOCHIIKEHHS MpoOiieM
NepeKsIagy CIOPTUBHOI TEPMIHOJIOTII, Hacammepes i JEKCUYHUX, MOP(OJIOTIUYHUX,
CEMaHTUYHUX 1 (QYHKI[IOHATILHUX XapaKTePUCTUK. BUBUEHHS MOXO/KEHHS TEPMIiHIB,
iXHBOT CTPYKTYpPHOI Oprasizailii, mparMaTHYHOTO MOTEHIIaTy Ta PoJii B MI>XMOBHIM
KOMYHIKallii € BaXJIUBUM He Jumie s ¢axiBIiB y raiysl nepexkiany, a W aus
BUKJIaJauiB, TPEHEPIB, CIOPTCMEHIB, CHOPTUBHUX KOMEHTATOpIB 1 CIELIAJICTIB 3
MOBHOI MOJITUKH [1, 2, 4].

OTxe, CIOPTMBHA TEPMIHOJIOTISI TOCTae sK OaraToOBUMIpHa, JAWHAMIYHA Ta
MDKIUCIMIUTIHApDHA ~ CHCTEMa  MDKKYJIBTYpPHOI  B3a€eMOii,  Mepekjajalbke
OMpaLIOBaHHS SIKOI TOTpedye TIPYHTOBHUX JIHIBICTUYHUX 3HaHb, PO3yMIHHS
cnenupiky npeaAMeTHOI cepH Ta BUCOKOTO PiBHS KOHTEKCTyallbHOI 4y TAMBOCTI. Came
[l YAHHUKYA BHU3HAYAIOTh OCHOBHI BEKTOPU HAYKOBOI'O MOIIYKY M MIJIKPECIIOIOThH
JOLIBHICTh NOJAJBIINX JTOCHIIPKEHb JIIHTBICTUYHUX ACIEKTIB NEPEeKIaay TEPMIHIB y
cdepi (GI3UYHOT KYJTBTYpH Ta CIIOPTY.
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PO3BUTOK ICUXOMOTOPHUX ®YHKIIIN
I'IMHACTOK 9-11 POKIB, AKI CHEIIAJII3YIOTBCA Y
I'PYIHOBHUX BITPABAX

Baaciwok Ouiena QuiekcanapiBHa
Kangunar nayk 3 ¢i3M4HOT0 BUXOBAHHS 1 CIIOPTY, JOICHT, 3aB. Kaeapu rIMHACTUKA
[IpunHinpoBchKa aepxkaBHa akaaeMis (i3UdHO1T KyJIbTYPH 1 CIOPTY

I'onuap Jlutis Bosionumupisaa
JokTop dinocodii 3 pi3udHOI KyJABTYpH 1 CIIOPTY, AOLEHT Kadeapu TIMHACTHKU
[IpunHinpoBchbKa Aep)kaBHa akaaeMis (Pi3UUHOT KyJIbTypH 1 CIOPTY

Denopska Auapiii BikropoBu4
Crapumii Bukiiagau kadeapyu riMHACTUKU
[IpuaHinpoBchbKa AepkaBHA akageMis (PI3UYHOL KYJbTYpPH 1 CIIOPTY

Copoxka Ouiena IropiBua
Crapumii Bukiagau kageapyu riMHACTUKU
[IpuaHinpoBchbKa AepkaBHA akageMis (PI3UYHOL KYJbTYpPH 1 CIOPTY

HIkapymnino [TaBao OuiekciioBuy
Buknanau kageapu riMHaCTUKH
[IpuaHinpoBchbKa AepkaBHA akageMis (PI3UYHOL KYJbTYpPH 1 CIIOPTY

XyA0KHS TIMHACTUKA — TAPMOHIYHUI PO3BUTOK J11BYAT, BCEOIYHE BAOCKOHAJICHHS
iX pyXOBHX 3410HOCTEMN, YKPIIJIEHHS 3J0pOB’ s, 3a0€3MeYeHHs] TBOPYOTo JOBTONITTS. B
MpoIieci 3aHiITh (POPMYIOTHCS KUTTEBO HEOOXIJHI PyXOBI BMIHHS Ta HABHUUKH,
HAKOIMUYYIOThCA CHEllajJbHl 3HAaHHS, BHUXOBYIOTHCS MOPAJIbHO-BOJBOBI SIKOCTI.
ITcuxosoriuHa MmiAr0TOBKA SBISETHCS CKIaA0BOI0 YACTHHOIO T1EIarOT19HOTO MPOIIeCy,
3MIIMCHIOIOYOTO TI1J] YacC BCi€l CIIOPTUBHOI MATOTOBKU TIMHACTOK.

B mporieci TeXHIYHOTO BAOCKOHAJIEHHS OCOOJIMBY yBary HEOOXIJIHO 3BEpHYTH Ha
3aJIeKHICTh TEXHIKH PYXOBUX JIIHA BIJ] PIBHS PO3BUTKY MCUXOMOTOPHUX (DYHKIIIH, 1110
oesrnocepeHb0 OepyTh ydacTh B camoperyusiii pyxiB [1, 2]. Toune ympaBmiHHS
MPOCTOPOBUMH, TUMYACOBUMHU 1 TMHAMIYHUMH TTapaMeTpaMH PyXiB B3a€EMO3B's3aHE 3
BIJIMOBIIHUMH TMPOSIBAMH TICUXOMOTOPUKH — CHEI[ladi30BaHUMH CHPUUHSATTIMH,
CKJIQJHUMHU 1 AHTULMIYIOUUMH PEAKLisIMU. 3aBISKU I[bOMY HPOLEC TEXHIYHOIO 1
MICUXIYHOTO BJIOCKOHAJIEHHS e mapajnenbHo. baraTokpaTHe BUKOHAHHS PYXOBUX JIIid
CIPHUSIE MIJIBUILIEHHIO PIBHSI TOYHOCTI 1 IIBUJIKOCTI NMCUXIYHOL PETYIISILIIT pyXiB, SKUH, Y
CBOIO UEpTry, CTA€ OCHOBOIO ISl OJAIBIIOr0 BIOCKOHAJIEHHS CIIOPTUBHOI TEXHIKH. 3
[[HOTO BUXOJIUTh BKJIMBE MOJOXKECHHSI I TIPAKTHKH: CIIeliajbHe 1 IMiIeCpsIMOBaHe
BJIOCKOHAJICHHSI TICHXOMOTOPHHX SIKOCTeH MPUBOAWUTH N0 pealizalii MpHXOBaHUX
pEe3epBIB OpraHi3aMy BIJHOCHO TEXHIYHOI MaicTepHOCTI croprtcMeHa. OnHi€O 3
HAaWBAXKJIMBIIIMX METOAMYHUX YMOB BJIOCKOHAJICHHS pAalliOHATBHOI TEXHIKU €
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B3a€EMO3B'SI30K CTPYKTYPH PYXiB 1 PiBHS PO3BUTKY (i3uuHUX sikocTed. [liaBuIIIeHHS
¢G13uuHOi MIATOTOBICHOCTI BHMAara€ NEPeXoqy Ha HOBHHA pIBEHb TEXHIYHOI
MaKCTEPHOCTI 1 HABMAKW — IOCKOHAIIIA TEXHIYHA MACTEPHICTh CHOPTCMEHA BUMArae
M1IKPITUICHHS BIAMOBIAHOIO (D13MYHOIO MIATOTOBIEHICTIO [3, 4].

SIx Bimomo, B OpMyBaHHI PyXOBHUX HAaBUYOK BEAy4YUM € Tpoliec (popMyBaHHA
JAMHAMIYHOTO CTEPEOTHITY B LIEHTpaJIbHIA HEPBOBiH cucTeMi. 3 OTJIsY BUCHUX [5, 6],
el MpoIeC CKIAAAEThCSA 3 JACKUIBKOX (a3 Ta 3aKIHUYEThCS MPUAOAHHSIM CTIHHOTO
JUHAMIYHOTO CTEpPEOTHMy. SIKIIO TIMHACTHMKAa HE CHPABIAETHCS 3  PANTOBUMHU
TPYJIHOIIAMH, TO OPYIIY€ETHCS TUHAMIYHUM CTEPEOTHII, MOTIPUIYETHCS KOOPIUHALIIS
PYXIB, 3HUKA€ BIIEBHEHICTh B CBOIX cuiiax [7].

3 METOI0 MiABUIIEHHS €(EKTUBHOCTI MIATOTOBKU IMHACTOK Y Halll YaC BUCHUMHU
BEyThCS MOITYKH HOBUX IM1IXO/IIB JIO CKJIaJJaHHsI HABYAJIBHUX MPOTrpaM 1 IJIaHyBaHHS;
BU3HAYAIOTHCA  PE3YJNbTATUBHINIT  (QOpMU  oOpraizaimii  3aHATh  XYJIO0KHBOIO
TIMHACTUKOIO Ta BEIYThCS MOIIYKA HOBUX METOAMYHHUX MPHUHOMIB 1 3ac00iB, IO
aKTUBI3YIOTh IIPOIIEC IHTETPaIbHOI MIATOTOBKU IMHACTOK [8]. TOMy OJHUM 13 TaKuX
MIIXOJIB MOXE CTaTh copoba MmoOyayBaTH TpPEHYBaJIbHUI IpOLIEC Ha IIJICTaBl
MOETHAHHS BIIPaB KOOPJMHALIMHOIO XapakTepy Ta 1IEOMOTOPHOTO TPEHYBAaHHS, SIK1
CHPUSIOTH PO3BUTKY IICUXOMOTOPHHX MPOLIECIB NMHACTOK 9 — 11 pokiB.

Mera po0OTH: EKCHEPUMEHTAIbHO OOIPYHTYBATH CHCTEMY  PO3BUTKY
MICUXOMOTOPHHUX (PYHKIIH TIMHAacTOK 9-11 pokiB, sIKI BUCTYNAIOTh y TPYyHOBHUX
BIIpaBax.

Ha ocHoBi anamizy miTepaTypHUX JDKepel MH BCTaHOBWJIM, IO B IIpolLeci
TEXHIYHOTO BJIOCKOHAJCHHS OCOOJIMBY yBary HEOOXIJIHO 3BEPHYTH Ha 3aJICKHICTb
TEXHIKM PYXOBUX Jiil Bl PpIBHA PO3BUTKY TICHXOMOTOPHUX (YHKIH, 110
0e3rocepeIHbO OepyTh YUacTh B CAaMOPETYIIAIT PyXiB.

[Toka3HuUKM PO3BUTKY TCUXOMOTOPHHMX 3M11I0HOCTEH riMHAacTok 9 — 11 pokiB
BIIMOBIJJAIN CEPEAHBOMY PIBHIO.

3a onuryBaueM C.A3zeHka [9]. Tpoe riMHacTOK BianoBiganu 21 tuny (nepeBaxHo
eKCTpaBepCIiHUI) Ta 1BO€E — 22 (eKCTpaBepcis Ta HEUPOTU3M Ha OAHOMY PiBHI) 1 OyJin
B1/110paHH1 B €KCIIEpUMEHTANIbHY rpyiy. OCTaHHI X BIANOBIAAIM PI3HUM THUIIAM 1 Oyiu
3aHECEHHI /10 KOHTPOJIbHOI IPYIH.

ExcnepuMenTanpHa mporpama 3aHATb XyI0KHBOIO TIMHACTHKOIO 3 TO€IHAHUM
PO3BUTKOM KOOPAMHALIMHUX 3/1I0HOCTEH Ta NCUX0(]Pi310710TrYHUX MPOLIECIB BKIIOYaIa
MO€AHAHHS BIIpaB Ha TOYHICTh KHWJIKA, JIOBIHHSA IPEIMETIB Ta 11€0MOTOPHOTO
TPEHYBaHHS, SIKI COPHUSIOTh PO3BUTKY IICHXOMOTOPHHUX MPOIIECiB TIMHACTOK 9 — 11
POKIB PO3BUTKY.

B pesynpTaTi TpOBEACHHS EKCIEPUMEHTY OyJi0 BHUSBICHO, IO pIBEHb
NICUXOMOTOPHUX TMOKAa3HUKIB TIMHACTOK E€KCIIEPUMEHTAJIBHOI TPYyNU 3HAYHO
I IBUIIIUBCS B TIOPIBHSHHI 3 KOHTPOJILHOIO.

JocmimkeHHss pe3yabTaTiB TECTyBaHHSA CTAaTHYHO! KOOpAMHAILII MOKa3aslo, M0
MiCAsl  €KCHEPUMEHTY CIOCTEpIraeTbCcsl JAOCTOBIPHUU MPUPICT MOKA3HUKIB B
eKCIIEPUMEHTAJIbHIN TPyIIl; TOOTO Yac 30epeeHHs CTIMKOTO IMOJO0KEHHSI Ha MpaBiid
HO31 ckianae 12,53c., Ha Bl HO31 BiANMOBIAHO 9,73cC., 110 BINOBIAA€ PIBHIO BUIIE
CEpeIHBOTO.
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PesynpraTi BUCTYIy MiMHACTOK Ha 3MaraHHSAX MOKa3ali, 10 eKCIIepUMEHTaIbHA
rpyna oTpuMasa OLIHKHU B CepeTHbOMY Ha 2,2 0amnu, Hi’K KOMaHa KOHTPOJIbHOI TPYyNH

TakuM 4nMHOM, OTpUMaHI pe3yJNbTaTH CBiAYATH MPO €(EKTUBHICTH PO3POOIEHOT
CHCTEMH BIIPAB 3 PO3BUTKY IICUXOMOTOPHHX 310HOCTH TiMHAcTOK 9-11 pokiB.
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BUKOPUCTAHHA MAMCTEP-KJIACIB 3
XOPEOT'PA®IL SIK 3ACOBY HNIIBULITEHHA
IMITPOBISAIHIMHUX HABUYOK TAHHIOPUTIB 12-14
POKIB

JemigoBa Oxcana MukoJjiaiBHa

KaHJIUJAT HayK 3 (D13UYHOTO BUXOBAHHS 1 CTIOPY, JOLICHT

YKpaiHCbKui Jep>KaBHUM YHIBEPCUTET HAYKH 1 TEXHOJIOT1H

HHI «IIpuaninpoBchbka aepskaBHa akajaeMist G13MIHOT KyJIbTYPH 1 CIIOPTY»

ApomeBuy €aizasera IOQpiiBHa

CTYJIEHTKA 2 KypCy

CBO «wmarictp» ¢pakynbTeTy (Hi3HYHOTO BUXOBAHHS

YKpaiHCHKOTO JAEP>KABHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1i

HHI «IIpunninpoBceka nepkaBHa akaaeMis (pi3udHOI KyJIbTYPH 1 CLIOPTY»

Measencbka Basepis OseriBna

CTYJIEHTKA 2 KypCy

CBO «06akanaBpy» (akyapTeTy (Pi3UuHOTO BUXOBAHHS

YKpaiHCHKOTO JAEP>KABHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1i

HHI «IIpunninpoBceka nepkaBHa akaaeMis (Pi3udHOT KyJIbTYPH 1 CLIOPTY»

Beryn. V cBiTi, sikuii GopMye HOBI TEHACHIIIT Ta HAIPSIMU PO3BUTKY, POTPECYIOTH
pi3HI BUOM MHUCTEUTBAa Ta CIOPTY, CEpEl SIKUX BaXJIMBE MICLE IOCIIa€ CydacHa
xopeorpadis. CydacHull TaHelb aKTUBHO PO3BUBAETHCS, 1 ISl TAHIIIBHUKIB BaXKJIMBO
BMITH BIATBOPIOBATH TEXHIKY, Ta MPOSBIIATH BIACHY KPEATHUBHICTh Ta IMIIPOBI3YyBaTH.

TpaguuiiiHi METOOUKM HaBYaHHS 4acTO HE BCTUIalOTh 3a 1HHOBALIsIMU Yy cdepi
xopeorpadii, 10 CTBOPIOE HEOOXITHICTh MOITYKY HOBHX, OIbIll €()eKTUBHUX 3aCO01B
MIJBUILEHHS TEXHIYHOT MakcTepHOCTl. OAHUM 13 TakuX €(EeKTUBHUX 1HCTPYMEHTIB,
1o 3a0e3neuye MIBUIKE 3aCBOEHHS HOBOI 1H(OpMaIlii, iIHNTeHCU]IKallil0 HaB4aIbHOTO
mpoiiecy Ta OOMIH JOCBIOM, € MaWcTep-Kiacu. BoHM M03BOJSIIOTH 1HTErpyBaTH
MepPEeNOBU JTOCBI/I MPOBITHUX XOopeorpadiB-MPaKTUKIB, 3HAWOMIISITh BUXOBAHIIIB 13
HETUIIOBUMU PYXOBHMMHU 3aBJAHHSMU Ta CIPHUSAIOTH PO3BUTKY IXHBbOI BHKOHABCHKOT
KYJBTYPH.

Opnak, crneniajbHUX KOMIUIEKCHUX JOCHIIKEHb, MPUCBAYEHUX CUCTEMHOMY
BIPOBA/PKEHHIO Ta OIlIHIN €(heKTUBHOCTI MalcTep-KiaciB 3 xopeorpadii came sk
3aco0y IIJIECPSIMOBAHOTO MIBUIICHHS TEXHIYHOI MiJATOTOBJICHOCTI BUXOBAHIIB 12-
14 pokiB, K1 3aiiMalOThCsl y TYPTKAX Cy4aCHOTO TaHLII0, HA CbOTOJ{HI HEIOCTATHBO, 110
1 3yMOBMJIO BUOIp HAaIlle JOCITIKEHHS.

Merta gocaixxeHHs1: OOTpYHTYBAaTH METOIMKY BUKOPUCTAHHS MailcTep-KiaciB 3
xopeorpadii B mpoleci NPOBEACHHS 3aHATh 3 CY4aCHOIO TAHIO JJIS IiJBUILEHHS
PIBHSI IMIIPOBI3aIIHHUX HABUYOK TaHIIOPUCTIB 12-14 pokis.
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Pesyabraru pocaimkenns. JJocnimkenns npooauiaucsa Ha 6a31 KomyHanbHOTO
3aKiIany KyJnbTypu «ApTreputopis» JIHImpoBCcbkoi MicChKOi paau. Y TOCIHIIKEHHI
Opanu yuacth 20 BUXOBaHIIIB, cepen skux 16 miBgar ta 4 xjomi Big 12 10 14 poxkis.

JIyist TpOBENIEHHST €KCIIEPUMEHTATBHOT YaCTHHY JOCIIHKEHHS Oyno c(hopMOBaHO
KOHTPOJIbHY Ta €KCIIepUMEHTaNIbHY IpynH 1o 10 BuxoBaHIlB B kokHiNA. KoHTpoisHa
rpyna 3aiiManacsi 3a TpPagulliifHOIO TMporpaMoro xopeorpadiyHuX 3aHATh. B
EKCIIEpPUMEHTAIBHINA Tpymi OyJ0 3ampoBaKEHO METOAWKY BUKOPUCTAHHS ManCTep-
KJaciB 3 xopeorpadii B mpolieci MPOBENCHHS 3aHATh 3 CYyYaCHOTO TAaHIIO s
M1JBUIICHHS PiBHS IMIIPOBI3AIlIHHUX HABUYOK TAHIFOPUCTIB 12-14 poKiB.

Ha nouatky excriepumeHTy Oyji0 BU3HAYE€HO CTaH TPUBOKHOCTI 3 BUKOPUCTAHHSIM
onuTtyBaigbHUKa 3MaranabHO1 TpuBoru (CSAI-2) (Competitive State Anxiety Inventory-
2). OnuryBaJlbHUK MICTUB 27 3anWTaHb Ta JO03BOJUB OI[IHUTH 1HTEHCHUBHICTH
KOTHITUBHOI TPUBOXKHOCT1, COMAaTUYHOI TPUBOXKHOCT1 Ta BIIEBHEHOCT1 Y cO01 B CIIOPTI.
3a pesynapTaramMu OINUTYBaHHS, KOTHITMBHA TPUBOXKHICTH croctepiranach y 10%
BHUXOBAHIIIB K KOHTPOJIBHOI TaK 1 EKCIIEPUMEHTAIBHOI TPYIT; COMaTUIHY TPUBOXKHICTh
BinuyBanu 20% JniTel eKcnepuMeHTalbHOI rpymu, Ta 30% AiTeil KOHTPOJIBHOI TPYyIH;
BHCOKHI pIBEHb CAMOBIEBHEHOCTI Oyio Bu3HaueHOo Y 70% 0cib eKcepuMeHTaNIbHOI 1
y 60% 0C10 KOHTPOJIBHOI TPYIL.

TexHiyHaA MIATOTOBIEHOCTI TAHUIOPUCTIB OI[IHIOBAJIACh TPYMOI0 CYIAIB, KOXKEH 3
SKUX BUCTaBJsAB Oy BiJ 1 70 20 32 okpeMuMu KpUTEpisIMU: 00pa3HiCTh, apTUCTHU3M,
MY3UKaJIbHICTh, TEXHIYHICTh Ta TBOpYE 3aBEpIICHHS KOMIIO3WINi. Y CKIajl
KOMIIO3HI[I BUKOPUCTOBYBAJIMUCS CTaHJAPTHI (ITypH CYy4aCHOTO TAHIIIO: MTOBOPOTH,
o0epTH, CTpUOKH, piBHOBAru, KOMOIHAIlIl pyK Ta HIT Y OE€IHAHHI 3 IMIIPOBI3aIliHHUMU
BCTaBKaMu. TpuBajicTh BUKOHAHHS KOMITO3MITT ckianaa 30 ceKyH I, 1 KO)KEH YYaCHUK
BUKOHYBaB 1HMBIIyaJIbHY IMIIPOBI3AIIiIO TT1]] 00paHy My3HUYHY TEMY.

AHani3 pe3yabTariB TEXHIYHOI MiATOTOBIEHOCT! TAHIIOPUCTIB CBITYHB, M0 Ha
MOYaTKy EKCIEPUMEHTY pIBEHb PO3BUTKY IMIPOBI3aLIMHUX HABHYOK, a CaMme
o0pa3HICTb, apTUCTU3M, TEXHIYHICTh, MY3UKAJIBHICTH Ta TBOPYE 3aBEPIUEHHS
KOMIIO3MII11 y BUXOBAHI[IB 000X Pyl 3HAXOAWINCH Ha CEPEIHBOMY PiBHI.

Pesynpratu KOHCTaTyBaIbHOTO €KCIIEPUMEHTY CTaNU MiAIPYHTSIM MO0 PO3POOKU
METOJIMKM BUKOPUCTAaHHSA MalcTep-KiaciB 3 Xxopeorpadii B mpoueci MpOBEICHHS
3aHATh 3 CyYaCHOIO TAHIKO JUIsSl MIJBUILEHHS PO3BUTKY IMIPOBI3aLIMHUX HABUYOK
TaHLOpUCTIB 12-14 pokiB.

[IpoTaroM MOCHIIKEHHS ITAM €KCIEPUMEHTAIBHOI Tpymnu Oyio 3amporoHOBaHO
JOMYYUTHUCH 0 YOTHPHOX MaiCTep-KIIaciB 3 Xxopeorpadii, ki Majau pi3Hy TEMATHKY 1
CIIPSIMOBAHICTb:

- OcHoBH cTUIIO XiN-Xom (MaticTep-Kkiac Bij Bononumupa Jlabika) [8];

- JIxa3 sk HOBUH CTHJIb TaHIIIO (MalicTep-kiac Big Anacracii Crmi) [9];

- YKpaiHChKUN HapOJIHUMN TaHEIllb, 3HAMOMCTBO 3 XOopeorpadi€ro TaHIO «XMiIb»
(matictep-kiac Big Biktopii Kapnenko) [5];

- Crumizanmiss yKpaiHChKOro TaHio. Xopeorpadis 3 «KOHOTOINCHKOT BIIbMU»
(maiictep-kiac Bin B’suecnaBa ['yposa) [6].

[IpoBenenns maiicTep-KkiaciB BiiOyBaaocs y pi3HUX MICTax YKpaiHU Ta Ha PI3HHUX
CIIEHaX 1 3aJiax, 10 JO3BOJISJIO BUXOBAHIISIM MPOXOUTH KOXKHOTO pa3y CTaH aJlanTallii.
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EdexTuBHICTB 3aponoHOBaHOT METOIUKH OyJI0 BU3HAUYEHO B MIPOIIEC] MOPIBHIHHS
piBHS PO3BUTKY IMIPOBI3alIfHUX HABHUYOK BUXOBAHIIB Ha TOYATKY 1 HAMPUKIHII
EKCIICPUMEHTY.

Pesynpratu OLIHKM pIBHS PO3BUTKY IMIPOBI3AIIMHMX HAaBUYOK BHXOBAHIIIB
HANPUKIHII E€KCIIEPUMEHTY CBIIUUIM PO TMOKPAIICHHS MOKAa3HHUKIB y BCIX I SITH
OIIHIOBaHMUX KpuTepisx. HaiOumbI BaroMi 3MiHH BIOYJIHUCS B TAKUX MTOKA3HHUKAX, SIK
00pa3HiCTh, MY3UKaJIbHICTh Ta apTUCTU3M. Taki 3MiHU Oe3MOCepeHBO TOSICHIOIOTHCS
XapaKkTepoM MaicTep-KiaciB, SKI MICTWJIM HAaCH4YCHI TBOpYl 3aBIaHHs, poOOTy 3
00pa3oM, IHTEPIIPETAIIIEI0 MY3UKH Ta €eMOIIIHHUM 3a0apBICHHSIM PYXY.

[Toka3HUK PO3BUTKY IMIIPOBI3ALIMHUX YMiHb — OOpa3HICTh — y BUXOBAHIIIB
EKCIIEpPUMEHTAILHOI TPy JOCTOBIpHO 3pocia Ha 14,4% (p < 0,05), mo Bkazye Ha
M1BUIICHHA 31aTHOCTI AiTel (OpMyBaTH CIIEHIYHUI 00pa3 Ta mepeaBaTy 3MICT Yepes
pyx. Aptuctusm - migBumuses Ha 10,7% (p < 0,05) 3aBasku AeMOHCTpaLisiM
npodeciiHux XxopeorpadiB Ta BOpaBaM Ha CIEHIYHY MIMIKY W IUIQCTHYHICTD.
My3sukaneHicTh - nokpanpiacs Ha 12,1% (p < 0,05), mo noB’s3aHO 3 aKTUBHOIO
poOOTOIO Hal aKIIEHTAMU, PUTMIYHUMHU CTPYKTYpaMH Ta 3MIHOIO TEMITY y CTHJISIX XiM-
XOI 1 JiKa3-monepH. TexHiuHa maicTepHicTh 3pocia Ha 6,7% (p < 0,05), mo €
HAaWMEHIIIUM MPUPOCTOM cepell KpuTepiiB. Lle mosicHIoeThCSl TUM, 10 MacTep-KIacH
Oynu cIpsIMOBaHI MeperyciM Ha TBOpYl, 00pa3Hi Ta MJIACTHYHI aCIEKTH pOOOTH, TOMI
SK CUJIOB1, aKpoOaTHUHI Ta KJIACHYHO-TEXHIYH1 €JIEMEHTH HEe Oy OCHOBHUM 3MiCTOM
nporpamMu. 3aBeplIeHHs KoMmmo3uilli nokpamuiock Ha 10,1% (p < 0,05) 3aBasiku
pOOOTI HaJl CTPYKTYPOIO TAHIIIO, JIOTIKOIO IMIIPOBI3aIlii Ta BMIHHAM CTaBUTH (h1HAIbHI
aKIEHTH.

Takok, HANPUKIHII E€KCIEPUMEHTY y BHXOBAHLIB E€KCHEPUMEHTAIbHOI TpyIu
MPOCITIKOBYBAJIOCH 3HMYKEHHS KOTHITUBHOI Ta COMaTUYHOI TPUBOXKHOCTI y MO€THAHHI
3 MIJBHILEHHSIM pIBHS BIEBHEHOCTI y €001, [0 MATBEPKY€E€ TMO3UTUBHUN
MICUXOJIOTIYHUM BIUTMB MAaWCTEp-KJIaciB, MiJ 4Yac SKOTO 3aHSTTS MPOBOIUIUCH Y
TBOpUil, Oe3meuHiii armocdepi, sAKa 3a0X0ouyBaja CaMOBHpPaXEHHS  Ta
€KCIIePUMEHTYBaHHS.

BucnoBok. Bukopucranus Maiictep-KkiaciB 3 xopeorpadii B rmpoiieci mpoBeIeHHs
3aHATh 3 CYYaCHOTO TAaHII0 CIPHUSE TOKPAIICHHIO IMIIPOBI3alIMHIUX HABHUOK
TaHIFOPUCTIB, PO3BUTKY iX TBOPYOTO TMOTEHIIANy Ta 3HWKEHHIO TPHUBOTH MiJ Yac
BHUCTYIIIB Ta 3MaraHb.
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IMCUXOJIOI'TYHI MEXAHI3ZMHU BHYTPIIIHBOI
PECYPCHOCTI BINCBKOBOCJIYKBOBIIIB
3bPOMHNX CIJI YKPAITHHA

Ko:xeny0o Osiena BacusiBHa

K.COII.H., TOTICHT, TOIICHT KadeIpHu BIHCHKOBOI IICHXOJIOTI] Ta MeIaroriku
BiticbkoBuii iHCTUTYT KHUiBCHKOTO HalllOHAJILHOTO

yHiBepcuTeTy iMeH1 Tapaca [lleBuenka

CgepJaioBuu €iena IBaniBHa

BUKJIa1a4 Kadenpu BICHKOBOI IICHXOJIOTI] Ta MEeIaroriku
BiiicbkoBuii iHCTUTYT KHUiBCHKOTO HaIlIOHAILHOTO
yHiBepcuteTy iMeHi Tapaca IlleBuenka

3yoenn Siua OJieKcaHApPiBHA

BUKJIaJ1a4 Kadepu BIHCHKOBOI IICUXOJIOTI] Ta Me1aroriku
BiiicbkoBuii iHCTUTYT KHUIBCHKOTO HaIllOHAILHOTO
yHiBepcuteTy iMeHi Tapaca IlleBuenka

boratupuyk Baagucaas OuekciiioBu4
BUKJIaJ1a4 Kadepu BIHCHKOBOI IICUXOJIOT] Ta Me1aroriku
BiiicbkoBuii iHCTUTYT KHUiBCHKOTO HaIlIOHAILHOTO
yHiBepcuteTy iMeHi Tapaca IlleBuenka

[ToBHOMAacIITAOHE BTOPTHEHHS POCIi HA TEPUTOPil0 YKpaiHU pa3 Ta HA 3aBXKIU
3MIHWJIO KapTUHY CBITY Cy4acHUX yKpaiHIiB. L{e cBIT cCHOBHEHUIT HEPBOBOI HATIPYTH,
TPUBOTH, pO3I1auy, 3HEBIPH, K1 € KOMILUIEKCOM CTPECOT€HHUX YNHHUKIB, K1 OJIOKYIOTh
OCOOUCTICHI pecypcH YKpaiHIIIB Ta 3HIKYIOTh €(PEKTHUBHICTH iXHIA amanTariiiHuX
MOKJIUBOCTEH B CBITI, SIKWA HAMOBHEHUN pHU3MKaMU. 3a3HAUYCHE HAMU aKTyali3ye
npoOJemMy 3[aTHOCTI JIIOJUHU aKTyali3yBaTH NPHUXOBaHI BHYTPIIIHbO-OCOOMCTICHI
pecypcH, akTyali3yBaTh HaOyTHUW JKUTTEBUM JOCBIA 3 METOKW ajamnrtaiii a0
arpecUBHOTO CBITY.

3ayBa)kMMO, 110 B YMOBaX BOEHHOT'O CTaHy OCOOJIMBO BPa3iuBOIO MPOQECIHHOIO
IPYIOI0 € BIHChKOBOCTYk00BIIi. Came BiJ] €(DEKTUBHOCTI AISTIBHOCTI MPEACTaBHUKIB
11€i MpoQeciiHOT TPyNH 3aJeKUTh MAaHOYTHE HaIIO1 KpaiHU Ta YKpaiHIiB. A B OCHOBI
e(EeKTUBHOCTI BICHKOBO-TIPOGECIHHOI MISTLHOCTI, HA HAII TOTJIS, JISKUTh BMIHHS
aKTHUBI3yBaTH BIMCHKOBOCITYKOOBIISIMU CBOIO BHYTPIIIIHIO PECYPCHICTb.

[Ipobnema pecypCHOCTI B OCTaHHI JECATHIITTS 3aiiMae OJIHE 3 OCHOBHUX MICIIb Y
BITUM3HSHIN Ta 3apyOixkHIN rncuxosnorii. Tak, il mpodieMaThill TPUCBIYEHO pOOOTH
A. Uxainze [1], O. lTenu [2, 3, 4], 1. Jlamina [6], C. JlykoMmcbkoi [6], P. Mukutenka,
O. I'pumienxoBoi, I1. 3omoTaproBa [7] Ta iHIIUX.

Ha nHam mormsin gociiKeHHsT BHYTPILIHBOI PECYPCHOCTI BIHCHKOBOCITYKOOBIIIB
BapTO po3moYyaTH 3 AU(IHILIAPHOTO aHami3y MOHATTA pecypc. Tak, y Benukomy
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TIyMayHOMY CJIOBHHUKY Cy4YacHOi YKpaiHCbkoi MoBHM Tij penakiieto B.T. Bycen
MOHSATTS “pecypc” BU3HAYAETHCS SK: 3aIMacH Y0T0-HEOY Ib, sIKI MOYKHA BUKOPHUCTATH B
pasi notpedu; 3aci0, MOKIMBICTh, SKUMH MO>KHa CKOPUCTATHCS B pa3l HEOOXITHOCTI
[8]

Sx 3aszHauatorh C.I'anmaba Tta lO. CTpaxkHmk y cBoid myOmikarmii “AmnHani3
BHYTPILIHBOI PECYpCHOCTI MEJAroriB K yMOBa MOJ0JIAHHS CTPECOTEHHUX CUTYAIlill B
yMOBax BIMHHW’, TepMiH “pecypc” B TICHUXOJOTii TO3HAYAE€ 3amac IKUTTEBUX
MO>KJIMBOCTEH, SIKI BUKOPUCTOBYE JIIOJIMHA SK JHKEPENO PO3BUTKY OCOOUCTOCTI, SIK
JOKEpENo 3IMCHEHHS caMopeai3allli Ta peami3ailii JisIbHOCTI, a TaKOX JJIT BUOOPY
MIEBHOI JKUTTEBOT CTPATET1] Ta BapiaHTy KUTTSA [9].

Tak, B. KazibekoBa Bu3Hauae pecypc ik KOMILIEKC OCOOUCTICHUX BJIACTUBOCTEH 1
KUTTEBOTO JOCBIY MOAOJIAHHS TPYIHOIIIB; PECYpC — 11€ BHYTPIIIHI CHUJTH, HEOOX1TH1
JIIOJIMHI, 00 3 YCIIXOM JI0JIaTh KUTTEBI TpyaHoi [10].

3aznaunmo, 1mo C.T'anaba ta FHO. CTpaXHUK aHai3ylOTh OCHOBHI IOJIOKEHHS
TEOPii MCUXOJIOTIYHOTO CTPECY, B paMKaX SKOi TOCTIKYIOTECS 0COOUCMICHI pecypCu.
OctaHH1 BU3BHAYAIOTHCS K (Q13UYHI Ta TyXOBHI MOKJIMBOCTI OCOOMCTOCTI, MOOLITI3aIis
AKUX 3a0e3neduye BUKOHAHHA ii MpOrpaMu 1 cnocoOiB (cTpaTeriil) MOBEIIHKH IS
3anobiranHs crpecy [9].

JlocmigHuIl 3BEPTAIOTHCA TAKOXK 1 JI0 TEOpli HIHHOCTEW Ta BU3HAYAIOTh pecypcu
ocobucmocmi SIK — KOMIUICKC XUTTEBUX IIIHHOCTEH, SKi YTBOPIOIOTH pPEaTbHUN
MOTEHIIIAJI, SKUH JIoTIoMarae 0CoOMCTOCTI IMOI0JIaTH HECTIPUATINBI )KUTTEBI 1moii. Ha
iX JyMKy, HasBHICTh TaKMX pecypciB 3abesrneuye anantuBHy ¢GyHkiito. ToOTo,
pecypcu HaNalTh BIIEBHEHOCTI, MIATPUMYIOTH CaMOIIEHTUYHICTh, 3a0€3MEUyIOTh
camorioBary ocooucrtocti. Pecypcu, pe3roMyloTh BU€HI, — II€ BCE Te, IO JIFOJAWHA
BUKOPHCTOBYE, 1100 3aI0BOJILHUTH BUMOTH cepeaoBuina [9].

[Icuxonmoru-nociiIHUKN KiIacuikyroTh pecypcu mno-piznomy. Tak, C. XoOdomr
BUOKPEMHUB: MmamepianbHi (CTaTOK, OYyAMHOK, OJSr, MaTepiajibHi LIHHOCTI) Ta
Hemamepianoui (OakaHHS, TPArHEHHS, I11); 306HiwHi (CollialbHE OTOYCHHS Ta
MIATPUMKA, CIM’ 51, KOJIO Ipy3iB, po0OTa Ta KOJETrH, COLIaIbHUI CTaTyC) Ta 6HYMPIUUHI
(camomnoBara, mpodeciiiHiii yMiHHS Ta HaBUYKH, 3I10HOCTI Ta I1HTEpecH, X001,
XapaKTEpHI PUCH, ONTUMI3M, KUTTEBI LIIHHOCT1, CHCTEMA BIpyBaHb, CBITOTJIS, 1/1€aJIH,
CaMOKOHTPOJIb TOIIO); NCUXIYHI Ta (hi3uyHi CTAHU; BOIbOGI, eMOYIUHI | eHepeemuyHi
Xapaxkmepucmuxu, SK1 HeOOX1H1 JJIsl TOJI0JIaHHS BaXKKUX KUTTEBUX cuTyarii [11].

Ha nymky H. [Teperonuyk ta T. KpaeBchkoi, BBaXXarOTh, 10 0coOUCMICHI pecypcu,
70 SKUX BIJIHOCHTBCS — MOTHBAIIiSl, CTPECOCTINKICTh Ta JOCBi MOAOJAHHS CTPECIB;
cuina S-xoHmeniiii, camomoBara, CaMOOIlIHKAa, BIAYYTTS BJIACHOI 3HAYYIIOCTI,
“caMOJIOCTaTHIN’; MO3UTUBHICTh Ta PAIIOHAIBHICTH MHCIICHHS; €MOIIIMHO-BOJIBOBI
SAKOCTI1; @hi3uuni pecypcu — CTaH 3JI0POB’S 1 CTaBJCHHS 1O HBHOTO SIK JIO I[IHHOCTI;
mamepianvHi pecypcu — MaTepladbHUN 0X1a, MaTepiaibHl YMOBH, Oe3MeKa >KUTTS,
CTaOUIBbHICTh OIUIATH Tpalli, TIri€HIYH1 (HaKTOPU KUTTEAISUIBHOCTI, 1HPOpMaLIIiHI Ta
iHcmpymenmanvhi pecypcu (3MaTHICTh KOHTPOJIIOBATH CHUTYAIlil0; BHKOPHUCTAHHS
METOJIIB a00 CIIOCOOIB JTOCSTHEHHS Oa)kaHOI METH, 3JaTHICTh O ajJalTallli, TEXHIKU
3MiHU ce0€ 1 HaBKOJUIITHBOI CUTYaIlli; 3JaTHICTh JO OCMHUCIICHHSI CHUTYyaIlii) 3/1aTHi
TpaHchopMyBaTHCh Ha MOTPeOy JroauHi [12].
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[IpoBimHMM cHEIIamicTOM B Tady3l OCOOHUCTICHOI PECYpPCHOCTI BBaKAETHCSA
meBiBchbka mocmimamist O. [lltenma, ska kmacudikyBaia pecypcd OCOOMCTOCTI Ha
Qizionoziuni, ncuxono2iuti (0cooucmicHi), coyianbHi, npeoMemHo-0iANbHICHI.

B ocuoBi gochimkens ocobuctichHux  pecypciB  O. llltenn  nexuTh
GyHKIIOHATFHUN Ta cUCTeMHHMMA minxia. Tak, GyHKIIOHATBRHUN MiAXiT, JOTIOMIT
JOCIITHUIII BUBHAYUTH OCHOBHY (DYHKYIIO NCUXOJIOCIUHUX (0COOUCMICHUX) pecypcCis —
3a0e3neyeHHs] 0COOUCTOCTI MOMKIIMBOCTSIMH, SIK1 JOTIOMOXYTh i MOAONATH CKIATHY
KUTTEBY CHUTYaIlllO, ¥ JIEIKUX BHUIIaJKaX 1€ MOXe OyTH TpaBMiBHa abo CTpecoBa
CUTyaIllsl; TaKUM BHUJ PECypCiB OCOOMCTOCTI 37aT€H i JIOMOMOITH peali3yBaTH
KUTTEBI TUTAHU Ta JTOCSITTU METH.

A CHCTEeMHMM TIJXiJ] CIPUSIB BHU3HAUYCHHIO TICUXOJOTIYHMX (OCOOMCTICHMX)
PECYpPCIB AK BIAKPUTOI CUCTEMHU, sIKA OCTIMHO 3HAXOIUTHCS B IIPOLIECI HATOBHEHHS Ta
CIIyCTOLIEHHS. AJI)KE caMe TaKui Ipoiiec (HAIOBHEHHS Ta CITyCTOIIIEHHS) IoTIOMarae
O0COOHMCTOCTI JI0JIaTH KUTTEB1 TPY/IHOII Ta BIAHOBIIOBATH pecypcHuii ctad. O. [lltana
3a3Hayvae, M0 PO3YMIHHS HCUXOJOIUHUX (0COOUCMICHUX) pecypcié K CUCTEMU Ja€e
MIJCTaBU JUIsl PO3YMIHHS POJII T4 MICHS KOMIIEHCATOPHUX MEXaHI3MIB, fK1 JIEKATh B
OCHOBI TMpOIIECIB 30€pekeHHs, OOMiHY Ta Iepepo3NOJAUTy PECYpCIB B CTPYKTYpi
ocobuctocti. J{ocmiHuLs BBaXxae, 0 OCOOMCTICTh 3[1aTHA YCBIJOMIIEHO CTaBUTHUCH
70 BJACHUX IICUXOJIOTIYHUX PECYpcCiB, ajpKe caMe 1€ 3a0e3neduTh i 30epirarw,
BUKOPUCTOBYBaTH, HaOyBaTh, OOMIHIOBAaTH 1 BTpayaThd pPECypcu B Mpoleci
xuttenisuibHocTl.  O. lllTena mepexkoHaHa, IO ACUXOAO2IUHI pecypcu — 1I€
IHIMBIAYallbHI €K3UCTEHIladbHI MOMJIMBOCTI JIIOJIMHM, SKI BUSBJISIOTBCA Uepes
MparHeHHs /10 CAaMOBU3HAYCHHS [2, 3, 4].

Ilcuxonociunoi pecypcrocmi ocobucmocmi — 1€ BIEBHEHICTh Yy €001, JIO0OB,
TBOPYICTh, Bipa y 100pO, 1HIIIATUBHICTD, aAaNTallis 10 CTPECOBUX CUTYAIlIH, TOIyTTSI
mactd Ta 1H. [lcuxonoeiuna pecypcuicms ocobucmocmi BUSBISETBCS SIK JIOCBIA
YCBIJIOMJICHHSI OCOOMCTICTIO BJIACHUX MOJKJIMBOCTEH, SKWU CTa€ MOTEHINAJIOM st
HaJaHHs MATPUMKH 1HIIUM, CAMOPO3KPUTTS 1 TBOPUOIO CAMOPO3BUTKY B npodecii [9].

B Mexax Hamoro qociiaKeHHs JOUITBHO PO3TISHYTH MOJIENh MOJ0JaHHS CTPECY
BASIC Ph, sixa Oyna po3po6ieHa gupektopom [3painscekoro L{eHTpy nonepemxkeHHs
ctpecy My Jlaxagom Ta iloro kojeramu.

Binomo, mio [3pains — e kpaiHa, sika 3HaXOJUTHCS B CTaHI IEPMAHEHTHOI BiiTHU 3
MOYaTKy CBOIO 3aCHYBaHHA, a MOro rpoMajsiHY, BIJIOBIIHO, NEpeOyBalOTh B CTaHI
MOCTIHOTO cTpecy. 3 METOI0 HIBENIIOBAaHHS HACHIJIKIB BIUIMBY BIWHW Ha TCHUXIKY
ocobucTocTi (IUBUIBHOI 0COOM Ta BIHCHKOBOCTYKOOBIIT) 1 Oysia po3poOsieHa aHa
MOJIENb.

3’scoBano, 1m0 TUbKKA y 10-15 %, 3 TUX XTO 3IIITOBXHYBCSA 3 TPAaBMATHUYHUMU
mogisimu, pos3BuBaeTbcss IITCP. ToOTo OiibIIicTh 3HAXOAUTH OCOOHMCTICHI
TICUXOJIOT1YHI PECYPCH TIOJI0JIAHHS CTPECY 1 TOBEPTAIOTHCS O HOPMAILHOTO KHUTTS Ta
¢dyHKkUiOHYyBaHHA. Taki JI01 BIIYYBalOTh B IPOJIOBK KOPOTKOIO Yacy CUMIITOMH, SIKI
€ HaCiAKaMH i1 TaKoi CUTYyallii.

Hocmipkenns npodecopa Mymi Jlaraga tpusanu BapooBxk 30 pokiB. Bech nei
Jac HayKOBEIIb CIIJIKYBaBCS 3 JIFOJbMH, CIIOCTEPITaB 3a iX KUTTAM, y3arajJbHIOBaB 1X
JOCBIJl JKUTTEMISIILHOCTI. Pe3ybraT Takoro y3arajabHEHHS JISITJIM B OCHOBY MOJCITI
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BASIC Ph, ne B koXxHIil jiTepi Ha3Bu 3adiKCOBaHO MNeBHUM pecypc. KoporTko
0XapaKTepU3YEMO 111 PECYPCH.

1. B—Belief &values (sipa). Takuii ciocid mopojaHHs cTpecy 0a3yeThCs Ha BMiHHI
BiputH. lle Mmoxe Oyt Bipa B bora, Bipa y mrozaeii, Bipa B 4y0, Bipa 0COOMCTOCTI B
caMmy cebe. Bipa mpeacrapisie co00r0 CHCTeMY IEPEKOHAHb, IIHHOCTEH Ta CMHCIIIB,
CIIOAIBaHb, CAMOOIIIHKH, MicTUKH, pemirii. Ha aymky mpodecopa, kKoau IroauHa
BiJT4yBa€ TPYAHOIIl, BOHA MOX€E MIOMOJIUTHUCH 1 11€ HAAIACTh 1H CHUIIH.

2. A — Affect (nouymms). lleHTpoM Takux TOYYTTIB SK JIOOOB Ta HEHABUCTbH,
MYKHICTb Ta O0SITY3TBO, PaIICTh Ta MeYallb, PEBHOIII Ta CUMIIATIA — € cepiie. B mporieci
MOJIOJIaHHS HACIIJAKIB i1 TPaBMIBHOI CHUTyaIlli BaXJIMBO BHUSBIITH IMOYYTTS Ta
Ha3MBaTH iX cBOiMH iMeHaMu. CriocoOu MOXKYTh OyTH Pi3HI — BepOasbHi (PO3MOBiIb,
HaIlMCaHHS JIMCTa, CTBOPEHHS IOE31M Toio) abo HeBepOaabHI (MaIIOHOK, MY3HKa,
TaHOK TOI0). CBOi MOYYTTSI OCOOMCTICTh MOKE MPOSABIATH SIK y TMPsAMIA Tak 1 B
orocepeaKoBaHii Gopmi.

3. §—Socialization (cycninbcmeo). B 0CHOBI IIbOTO CIOCOOY IO0TaHHS JKHUTTEBOL
KpU3U JICKUTH CIUIKYBAHHS Ta B3a€EMO/IISI 3 PI3HUMHU CHUIBHOTaAMU: CIM’ €10, IPY3IMH,
ncuxojoraMu. OJHUM 31 CHOCOOIB IOJOJAHHS KPHU3H € J0IOMOra THM, XTO
MOCTpaXKJIaB, a/ ke caMe B TaKMM CHoci0 MOXKHA 3aJ0BOJILHUTH IIOTpedy B
MIPUHAJICKHOCTI JI0 CHUIBHOTU, MOTPEOU OyTH COIlaJbHO BKJIIOUYCHHMH, BIIUYyBaTH
ce0e YaCTUHOIO CycHUIbCTBA. JIF0IMHA IIyKae MiATBEPIKEHHS TOr0, 1110 BOHA KMBE Ta
(GYHKIIIOHYE B TOMY, 1110 € KOPUCHOIO T4 MOKE BIUIUBATH HA IOCh.

4.1 — Imagination (epa yaeu). Takuii coci® MOJOJIaHHA CTPECY CIUPAETHCS Ha
TBOpUMM TMOTEeHIIan ocobucTtocti. Came ysBa JomomMarae OCOOMCTOCTI MpIsITH,
PO3BUBAE THTYIIII10, TUIACTHYHICTh, CIIOHYKA€E IO 3MiH, JIOTIOMArae nyKaTu pillieHHs y
CBITI TpH Ta (paHTa3ii. YsBa J03BOJISIE OCOOMCTOCTI 3MIHIOBATH MailOyTHE Ta MUHYJIE.
J1o IbOTO pecypcy BITHOCHTHCS TaKOK IMITPOBI3AIlis.

5. C— Cognition, thought (po3ym). B 0CHOBI1 IbOTO CIIOCOOY MOAO0JIAHHS JKUTTEBOT
KpU3H1 3HAXOJIUTHCS 3BEPHEHHS OCOOUCTOCTI JI0 CBOIX 10 MEHTJILHUX 3/[10HOCTEH, 110
BMIHHS KPUTHUYHO Ta JIOTIYHO MHCJIUTH, OIIHIOBATH CHUTYyallllo, IMI3HAaBaTU Ta
MPOJIyKyBaTH HOBI 1]1€1, IJIAHYBaTH, HABYATHUChH, 30MPaTH Ta AaHAJII3yBaTH 1H(POPMAILIILO.
Pecypcamu Takoi cTparerii NOBEAIHKM € — TOPSAOK IepeBar, NpIOPUTETH,
aNbTEPHATUBH, PO3MOBH 3 CAMHX 3 COOOIO.

6. Ph — Physical (¢isuuna axmuenicms). lleit cnocid moaonaHHA KpU30BUX
KUTTEBUX CHUTYaIlll MOJATaE y 3aCTOCYBaHHI (DI3MYHOI MISUTBHOCTI Tija. B ocHOBI
IIOTO PECYPCY JISKUTH 3AaTHICTh JIFOIMHU BITIYBaTH 3BYKH, 3allaXu, KOJIbOPH, CMaKH,
JTOTHKH, BIIYBaTH XOJIOJ Ta TEILIO, OLTh Ta 3a/J0BOJICHHS. 3aBASKH Takoi (hi3UIHOI
AKTUBHOCTI JIIOJIMHA 3/IaTHA OPIEHTYBATUCH B MIPOCTOP1, 3HIMATH BHYTPIIIHIO HATIPYTY
Ta po3cnabnatuck. Pecypcamu Takoi cTpaTerii HOBEMIHKY € 3aHITTS PI3HUMU BUIAMHU
CIOpPTY Ta peJakcarlisi, XoJan0a, ¢i3udHa mpars, MPOoryJIsTHKa Ha MPUPOIl, TTOXOAN B
ropu Totio [13]

Ak 3a3Hauvae mpodecop Mymi Jlaran, qroau 3a3BUYail BAKOPUCTOBYIOTh JICKIJIbKa
CTpaTerii Ta KOPHUCTYIOTbCS 3HAYHUM HaOopoMm pecypciB. IloTeHiiitHO JrOaAM
BOJIOJIIFOTh KOYKHOIO 3 OINHMCAaHUX MOJeJeH, Y KOXKHOTO CBOI METOJIM 3aCTOCYBaHHS
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pecypciB MO0JIaHHS KPU3H, TOMY 3a3BUYaill MepeBa)kae 0JlHa MOEb a00 KOMO1HaITi,
Ky BOHU BUKOPUCTOBYIOTh MPOJOBXK KUTTA [14, 15, 16, 17].

BpaxoByroun BuIIe 3a3Hauye€HE MH MOXXEMO BHU3HAUWTH 3MICT TOHSTTS
pecypcHocmi 0cobucmocmi 8iliCbKo8oCyx#006yie — 11 X 31aTHICTh €¢()eKTUBHO HiSATH
Ta aJanTyBaTUCh JO CKJIQJHUX YMOB BIHCBKOBOI CIIy)KOHW, BHUKOPHUCTOBYIOUH
BHYTPIIIIHI Ta 30BHIIIHI PECYyPCH.

JIOCATHEHHs] METH HaIloro JOCTKEHHS BUMAarae Big Hac (POpMyITIOBaHHS
TOHSITTS 6HYMPIUIHA PECYPCHICHb BIIICbKOBOCIYHCHOBUIE — KOMILIEKC OCOOUCTICHUX
pecypciB BIHCBKOBOCTY>KOOBIIIB, SIK1 JOMOMAararoTh iM BUTPUMYBATH CKJIaJIHI YMOBH
BIMCHKOBOI CIIy»OM, aJanTyBaTUCh JIO HUX Ta BHUKOHYBAaTH 3aBJIaHHS 3a
IPU3HAYCHHSIM. Enementramu BHYTPIIIHBOT pecypcHOCTI 0COOUCTOCTI
BIMCBKOBOCIIYKOOBIIIB € — ncuxiuna cmitikicms (3IaTHICTh IEPEHOCUTH CTpEC,
30epiraT €MOllliiHy pIBHOBAry Ta aJanTyBaTUCh 10 3MiH), NO3UMUBHE MUCTIEHHS]
(BMiHHS 0a4YUTH TIO3UTUBHI CTOPOHHM CHTYyaIlli, 3HAXOAUTH MOMJIMBOCTI IS
BUPIIICHHS MpoOJieM Ta 30epirat ONTUMI3M), coyiaibHa niompumxa (HasBHICTb
JIPYKHIX CTOCYHKIB, MIATPUMKHU 3 OOKY pOJWHHU, JIPYy3iB, MOOPATUMIB), Momueayis
(BHYTPIIIHI CIOHYKAHHS JI0 CIIYOH, BIAUYTTSI METH Ta CEHCY BIMCHKOBO-TIPpO(deCiitHO1
TUSIIBHOCT1), npogecitina komnemenmuicmes (3HaAHHS, YMIHHS, HABUYKH, 3BUYKHU, K1
HEOOXIJIH1 I SIKICHOTO BUKOHAHHS 3aBJaHb 32 MPU3HAYEHHIM), (hizuuna nid2omoexa
(3a0e3neuye BUTPUBAIICTh Ta 3JATHICTh JO BUKOHAHHSA (PI3MYHUX HABAHTAXKEHD),
8HYmpiwHa oucyuniina (caMooprasizailisi, JOTPUMaHHS MPABWI Ta HOPM MOBEIIHKH,
AK1 € OCHOBOIO (DYHKITIOHYBaHHSI BINCHKOBO1 OpraHi3ariii).

Cpboro/iHi BIHCHKOBI IICUXOJIOTH PEKOMEHAYIOTh BIHCHKOBOCTYKOOBIISIM MOCTIHHO
MpaIoBaTl HaJl PO3BUTKOM BHYTPIIIHBOI PECYpCHOCTI. 3 IIE€0  METOIO
BIMCHKOBOCITYKOOBIIIB MOXYTh 3B€PTATHUCH J0 BINCHKOBUX TICUXOJIOTIB, SIK1 TOKJIMKaH1
JI0TIOMAaraTé B TIOIIYKY HEOOXIAHUX 1HIWBIIyaTbHUX PECypciB, HABYAIOTh HABUYKAM
MICUXOEMOLIMHOI caMoperyssiuii (B 1HANBIYaJIbHIN Ta KOJIEKTUBHIN (Hopmi B3aeMoIIi
— OMNAHYBaHHS TEXHIK peiakcauli, AUXaJbHUX BIpPAB, MEIWTALli), PO3BUTKY
MO3UTUBHOTO MUCJICHHS [18].

OneparioHanizailisi OCHOBHUX TMOHSATHh JAHOTO JOCHTII)KEHHSI BUMAarae BijJ Hac
BU3HAYEHHS 3MICTY TaKUX TEPMIHIB SIK ‘“‘Me€XaHi3M”~ Ta “TICUXOJIOTIYHUI MeXaHi3M™ .
Tak, aHam3 HAYKOBUX IICUXOJOTIYHUX JKEpPEd CBIIYUTH MPO Te, IO MOHATTA
“ICUXOJOTIYHUM MeEXaHi3M™~ € JI0BOJII TMOLIMPEHUM Ta UIMPOKOBXKHBAaHUM B
MICUXOJIOT1UHIA Haymi. Ha cTopiHkax HayKOBHX YacOIMMCIB MU 4YacTO 3yCTPIYAEMO

myOJTiKaIi MpUCBSIYCH] “TICUXOJIOTTYHUM MEXaH13MaM HaBYaHHS...”, “TICUXOJIOTTYHUM
MeXaH13MaM amanranii...”, “ICUXO0JIOTTYHUM MeXaHI3MaM 3aXHCTY...”,
“NCUXOJOTIYHUM  MexaHi3MaM  (opmyBaHHS...”, “IICUXOJIOTIYHMM MEXaHi3MaM
BIUTUBY...”, “IICUXOJIOTTYHUM ME€XaHI13MaM CTaHOBJIECHHS...” TOIIO.

CrpobyeMo ipoaHaizyBaTH MOTJISIIM BYSHHX 11010 CYTHOCTI IIbOTO OHATTS. Taxk,
CJIOBHMK I1HIIOMOBHUX CIIIB 3a 3arajibHoio penakiiero O. MenbHUYyKa BH3HAYae
MOHATTS “MeXaHi3M” sIK TIOHSTTS SIKE Ma€ MOXOJKEHHsI B TEXHIUHIHN cdepi 1 3a3BU4aii
HOro po3yMitoTh SIK HaO1p YaCTHH, BY3JiB, JeTajeH, Kl HeOOX1H1 JIJIsl MPUBEACHHS Y
pyx pizHUX (QopM MUIICHOI cucTeMu. JlaHUN TEepMiH Ma€ TpelbKe MOXOKEHHS 1
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HalyacTille Horo TIiyMadaTh K MEBHY CYKYMHICTh MMPOMIKHUX CTaHIB a00 MPOIIECIB
Oynp-sxkux sy [19].

Y cBoiif poGoti “TeopermyHa CyTHICTb Ta 3MICT TMOHATTS ‘‘MeXaHi3M”
FO. Anpapiiiuyk 3a3Havyae, MO0 TOHATTA “‘Mexauizm’ PO3KPUBAE TEBHUM HaOIp
€JIEMEHTIB, SIKI MOB’S3aHI 1 TICHO B3a€EMOJIIOTH MK COOOI0 3 METOI0 BHUPIIICHHS
CHUIbHUX 3aBJaHb 1 3aJJ151 IOCSTHEHHS CHUIBHOI METH ICHYBaHHSI YCbOTO MEXaHI3My
yepe3 MPUUHSITTA MPaBUIbHUX Ta CBOEUYACHUX pilieHb [20].

SIK TIeBHI CTPYKTYpHI XapaKTEepUCTUKU 00’ekTa, BOauae M. CMyNbCOH B TOHSTTI
“mexanizM”. JlocmigHuIg 3a3Hayae, M0 “MexXaHi3M’ pPO3YMIEThCS HEI0 SK IPOoIIeC,
CYKYNHICTh i Ta omepaiiii, SK B3a€MOJisl CTPYKTYpH Ta MpOIECY, a TaKOX SIK
pe3yabTar, GyHKIII1, colllajibHI YMOBHU peaitizalii aisiibHocTi. Ha ii nymky nedinimiro
“MexaHi3M” MOTPIOHO PO3IJILAATH IMiJl PI3HUMH KyTaMH NEBHHUX aCHEKTIB IMCHUXIKHU 1
IisuTbHOCTI [21].

3aznaunmo, 1o 0. Mambuils TiymMaunuTth “mexarizm” K MEBHI KOHCTPYKTH, SIK1
OMUCYIOTh B3a€MO/III0 MI>)K KOMIIOHEHTaMU cuctemu [22].

JoCmKyrour MCUXOJOTIYHI MEXaHI3MH HaBYaHHS, SKI CHPUSIIOTH PO3BUTKY
npodeciitHoro mucieHHs A. @enuk BUAUISE TaKi WOro KOHIENTyaJlbHI 3HAYCHHS:
CTPYKTypHa XapakTepucTrka 00’ ekTa (0ymoBa), IeBHA MOCIIOBHICT J1i Ta Oreparii
(CTpykTypa), B3a€EMOJisl CTPYKTYpU Ta MpOLECY, pe3yabTaT, COLIAIbHI YMOBH
peanizalii JisbHOCTI [23].

VY 1ncuxosoro-nefaroriyHiii  Hayii, HaW4acTilie, pO3pPI3HSAIOTh Takl BHUJIU
MICUXOJIOTIYHUX MEXaHI13MIB:

- MEXaHi3mMu  NCUXON02IYH020  3axucmy  TiJl  SKUMH  PO3yMIIOTh
HEYCBIJJOMJICHI TPOIIECH, SIKI TICUXIKa BUKOPUCTOBYE JJIsi 3MEHIIEHHS TPUBOTH Ta
3aXMCTy BIJl HENPUEMHHUX IMepekHBaHb. BOHM JomoMaraioTh ajanTyBaTUCh 0
CKJIQJIHUX CHUTYyaIliii, aje MOXYTh NMPHU3BOAUTH 10 HebakaHMX HacHiAKiB. Takumu
MEXaHI3MaMHu €. BUTICHEHHSI, 3all€pEUeHHs], MPOEKIIis, palioHai3alisl, perpecis,
pEaKTUBHE YTBOPEHHS, 13011, 1HTENEKTyai3allis, 1aeHTudikaris, cyOmiMarris,
KOMIIEHcallisl, rymop [24];

- ACUXONO2IYHI MeXaHi3Mu HABYaHHA — 1€ CYKYIHICTb TCHUXOJOTTYHUX
MIPOIIECIB, SKi 3a0€3MeUyI0Th 3aCBOEHHS 3HAHb, YMIHb Ta HABUYOK. BOHU BKIIIOYAIOTH
B ceOc CHpuHHATTS, yBary, MHCJICHHS, IaMm’siTh, MOTHBAIlI0O Ta 1HII TCHXIYHI
MPOIIECH, K1 aKTUBHO 3aJyuy€Hi B Mpolec HaByaHHsA. CaMe 3HAHHS ITUX MEXaHI3MIB
JI0TIOMArae 3p03yMiTH, SIK JTFOJTHA HABYAETHCS Ta SIK MOYKHA ONITUMI3YBaTH I1€H ITpoliec
[22];

- Mexauizmu yeazu — 1€ CKIJIaJHI MPOLECH, SIKi 3a0e3MeduyloTh BUOIPKOBY
CIIPSIMOBAHICTh Ta 30CEPEIKCHICTh CBIJOMOCTI Ha IIEBHUX 00’ €KTax a0o sSBHIAX, SKi
JI03BOJISIFOTH JTFOJMHI €(heKTHUBHO cipuiiMatu, oOpobisaTy iH(opMaIllito Ta pearyBaru
Ha HaBKOJIUIITHE cepeaoBuire. 1[I MexaHi3Mu BKIIIOYAOTh B ceOe IK MUMOBLIIBHI, TaK 1
JOBUIbHI MPOLECH, IO PETYNIOITHCA PI3HUMH  (DaKTOpaMH, TaKMMH SIK 1HTEpEC,
MOTHBAIliSl, EMOLIMHUI CTaH Ta 0COOJUBOCTI caMol AiSILHOCTI [25];

- ACUXO02IYHI MeXaHizMu Momusayii — 11e BHYTPIIIHI IPOLEecH Ta GaKkTopH,
K1 CHOHYKAIOTh JIIOJAWHY JO0 TEBHOI AISUILHOCTI, BHU3HAYAIOTh 1i CHPSIMOBAHICTH,
AKTUBHICTh Ta CTIHKICTh Yy JOCSATHEHHI muiei. Lle Te mo 3MmylIye JIOAUHY JISTH,
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CTaBUTH II1JI1, TIPAarHyTH iX AOCATHYTH Ta Aocsratd. OCHOBHMMH IICUXOJIOTTYHUMHU
MeXaHI3MaMH MOTHBAIli €: TOTpeOu, IIHHOCTI, MEePEKOHAHHS, €MOIlii, 30BHIIIHI
CTUMYJIH, I11J11 TO1IO [25].

- ACUXONI02TYHI MexXaHizmMu camopeynayii — 1€ CHCTeMa BHYTPIIIHIX
MPOIIECIB, SIKI JO3BOJISIIOTH JIFOAMHI CBITOMO a00 HECBIAOMO BIUIMBATH Ha CBIH
MICUXOEMOIIMHANA CTaH, MOBEIIHKY Ta MISUTbHICTHh Ui JOCSTHEHHS TIEBHHUX ITUICH,
MOJIOJIaHHSL TPYAHOIIIB Ta WIATPUMKHA TICMXOJIOTIYHOI piBHOBaru. Jlo Takmx
IICUXOJIOTIYHUX MEXaH13MIB CaMOPETYJISAIIT BITHOCATD: PelaKcallito, CaMOHaBIFOBaHHS,
MEpPEeOoIliHKY CUTYyallll, TEPEKIIOUYCHHS YBarv, BCTAHOBJCHHS UITKUX IIUICH,
nanyBaHHs [27].
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HIAXO0AU HOAO NPOPIJIAKTUKHA COUIAJIBHOI'O
CHUPITCTBA

AKykosa Oubra AHarToJiiiBHA
Crapmuii Bukiagad kadeapu peadbuTiTalliiHUX TEXHOIOT1H
BiHHUIIBKHI COIIaIbHO-€KOHOMIYHHM 1HCTUTYT Y HIBEPCUTETY « Y KpaiHa»

I'nanyn IBanna IOpiiBHa
Marictp cneniansHocTi «CortianbHa podoTay
BiHHUITEKHIA COITIaTbHO-€KOHOMIYHUN IHCTUTYT YHIBEPCUTETY « Y KpaiHa

ColiaibHe CUPITCTBO € OJHIEI0 3 HAWMOUIBIN CKIAAHUX 1 BOJHOYAC AKTyaJlbHUX
npo0JieM Cy4acHOro CycCnuibcTBa. Lle siBUIlle BUBHAYAETHCA SIK CUTYyaIllisl, KOJIHU JITH
(dbopMalbHO MarOTh OATHKIB, MPOTE (PAKTUYHO 3AIMILAIOTHCSA O€3 iXHBOI TypOOTH 1
BUXOBaHHA. Ha BifiMiHy Bij 610JIOTTYHOTO CUPITCTBA, SIKE 3yMOBJICHE CMEPTIO OATHKIB,
COIllaJIbHE CUPITCTBO MOB’SI3aHE 3 HECITPOMOXKHICTIO 0AThKIB BUKOHYBATH CBOI (DYHKITIT
BHACIIJIOK EKOHOMIYHUX TPYAHOINIIB, aJKOTOJI3My, HApKOMaHii, MCHUXOJOTTYHUX
po3ianiB yu Hebnaromonyyds B cim’i. [IpoOnema ycCKIagHIOETbCS TUM, LIO JITH,
1mo30aBJieH] HalieHO1 OAaThbKIBCHKOI yBaru, HaWdacTillle ONMMUHSIOTHCA Y 3aKiajax
IHCTUTYIITHOTO JIOTJISY, IO HETaTUBHO MO3HAYAETHCS HA iXHbOMY PO3BUTKY Ta
MOJAJIBIIIN coIfiani3arii.

bararo HaykoBMX Tpaib TPHUCBAYCHO BHUBYCHHIO MPOOJEMHU COIIAIBHOTO
CUpPITCTBA Ta HUIAXIB ii po3B’si3aHHs. CollalibHE CHUPITCTBO CTajJ0 MPEAMETOM
JOCIIKEHHSI 0ararbOX BITYM3HSHUX Ta 3apyOlKHUX BYEHMX, Kl 3a3HAYAIOTh, IO
CUPITCTBO € COI[IaJIbHUM SIBUILIEM, SIKE€ BUHUKAE TOJI1, KOJIM JIITH BTPa4yarOTh OATHKIB
a00 3anmumaroTbea 0e3 iX MIKIyBaHHS 4yepe3 pi3Hl 0OCTaBHHM, BKIIIOUAIOYM CMEPTh
0aTbKiB 200 BU3HaHHA 1X Heale3naTHuMu|3]. CouianabHi CHPOTH CTAaHOBIISITH OCOOJIUBY
rpyny, sika 3a UBUX OaThKIB 3anuiimiacs GakTUUHO O0e3 TXHBOI OMIKH Ta TYpOOTH
Yyepe3 CollialibHi, EKOHOMIYHI Ta MOPaJIbHO-TICUXOJIOT1YHI PUYUHHU.

HayxkoBI1i BBa)XaroTh SIBUIIE COIIAIBHOTO CUPITCTBAa aHOMalIbHUM. [4] Uepes Opak
IPOMAJICEKUX Ta JEp>KaBHUX Oprafizailiid, siki 6 croBHa 3a0e3neuyyBajiy IpaBa Ta
CBOOOM JiTEH, CyCHUIBCTBO B IIIJIOMY, a CiM g 30Kpema, niepeOyBae B CTaHl KPHU3H,
KOJIM COIllyM HETAaTHBHO BIIMBAa€ Ha (POPMYBaHHS MOPAJIbHUX, 1HTEIEKTYyaJbHUX,
COIllaJIbHUX PUC 1HIWBIAA.

Haykoga nitepatypa mo3Hadae CUpiTCTBO K YCYHEHHsI a00 0aiiyKiCTh OJIM3bKOTO
OTOYECHHS JIUTHUHH IOJ0 BHUKOHAHHSA OATHKIBCHKHUX OOOB'A3KIB 3 €JIeMEHTaMU
BUKPUBJIEHHS a00 X MOBHOI Aedopmallii noBeaiHku O0aTekiB. [2] IIpu BuU3HauYeHHI
SIBHIIIA «COIIIAJIbHE CUPITCTBOY» HAr0JIOC CTABUTHCS HA CYCHIBCTBO, Y SIKOMY, Ha JKaJb,
MOBHOIO MIpOI0 He 3a0e3MeueHi MaTepialibHI Ta COLlaJIbHI YMOBH, B SIKUX OyJb-siKa
pOJIMHA, KOKEH 3 0aThKIB CyMIIIHHO BUKOHY€E 000B’I3KM CTOCOBHO BUXOBAHHS BIIACHUX
mitent. [1]

CorianpHe CUPITCTBO CIIJ PO3TISAATH SIK COIialbHE SIBUIIE, 10 MAa€ CKIAJHY
6arato(pakTOpHy MPUPOLY. MOro BUHMKHEHHS IOB’S3aHE i3 BIUIHBOM €KOHOMIiYHHX
TPYJIHOIIIB, COINIaJbHOI 130JIAIlli, HU3BKOTO PIBHSI KyJIbTypu OAaTHbKIBCTBA,
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3aJIeKHOCTEN Ta HAacWiIbCTBA B ciM’i. OIHHMM 13 TOJIOBHMX YMHHHKIB € HEAOCTaTHSA
po0oTa CUCTEMH COIIAIBHOI MIATPUMKH, KA 4acTO HE 37aTHA CBOEYACHO BHUSBHTH 1
MO/I0JIaTH KPU30BI SBHINA B POJIHHI.

JIOCTIAHUKK B Tally3l COLIOJNOTil pO3TISAAlOTh CHPITCTBO SIK  CKIIATHHIMA,
KOMIUIEKCHHUM collianbHUM (peHOMEH, KUl CIIiJl BUBYATH HA MIKIUCUUIUIIHAPHOMY
piBHI [6].

HaykoBa miTepartypa 3 ICHXOJIOTiI BHUCBITIIIOE PI3HOMAHITHI aCHEKTH CIMEWHHX
B3a€EMUH, TUIOJIOT1IO CIMEH, CTHII1 Ta IIIHHOCTI CIUIKYBaHHS MK TOAPYX KM, @ TAKOXK
mpoOJieMH BUXOBAHHS JITeH y ciM'T. [7]

JIOCITHUKH JA€TaThHO aHAJI3YIOTh CIM 10 SIK COIlalbHUN 1HCTUTYT, PO3PI3HIIOUN
CiM'T 3 MO3UTUBHUM Ta HETAaTUBHUM MCUXOJOTTYHUM KiiMaToMm. CHiibHI HOTJISAN Ha
pi3H1 cdepu JTyXOBHOTO KUTTSA — 1€ prca IICHXOJIOTIYHO 3I0pOBOi CiM’i, TOOTO 3
MO3UTUBHUM TICUXOJOTIYHUM KiiMatoM. [9] BiacyTHicTe rapmoHii B ciM'i 3
HETaTUBHUM TICUXOJIOTTYHUM KJIIMAaTOM MOXE MPU3BECTH 10 HETATUBHUX HACTIIKIB Y
BUXOBaHHI JiTeH, AKI B pe3ylbTaTl MOXYTh MaTH TPYIHOIIl B ajanTaiii 1o
COIIaJILHOTO CEPEJOBUIA Ta 0 HaBYaHHs. [[IsVIBHICTH HEOJAromoiay4dHoi CIM i €
MIJICTABOIO TOSIBU BAXKKOBHUXOBYBAHHX JITECH, IO MOXYTh IMOTPANHUTH B KATETOPIIO
COLIIAIbHUX CHPIT.

CoulanpHi CHPOTH - LI€ 0COOJIMBA colialbHO-AeMorpadiuHa rpymna AiTed, ski
SUIMIIWIACS CUPOTaMU TMPU SKUBUX OaThbKax uepe3 CcolliajbHl, €KOHOMIYHI Ta
MOPAJIbHO-TICUXOJIOTIYHI TPUYUHM, [0 MPU3BOAUTH 10 30UIBIICHHS 4ucia JiTeH,
11030aBJICHUX CIMEHHOT'O OTOYCHHS. [5]

[IpodinakTrka CoOLIaLHOTO CUPITCTBA BKIIOYAE KOMIUIEKC 3aXOiB, KI YMOBHO
MOYKHA TTO1JIUTH Ha JACKIJIbKa HAIMPSMIB.

[Tepmmii HanpsMOK TMepedayae CTBOPEHHsI YMOB JIJIs1 IT1JIBUILICHHS MaTepiaibHOI
Ta TCHXOJOTIYHOI cTilikocTi cimeil. Muerbcs mpo HamaHHA (iHAHCOBOI IOMOMOTH
Majo3ade3rneyeHnuM, 3a0e3MeUeHHs KUTIOM, JOCTYH 10 O€3KOIITOBHUX KOHCYJIbTALIIN
MICUXOJIOTIB 1 colllaIbHUX NpaiiBHUKIB. ChopMyBaTH cepes MO0l CUCTEMY CIMEHHUX
IIHHOCTEW - OJWH 13 OCHOBHHMX CIOCOOIB MEPBUHHOI MPOQPIIAKTUKUA COIIATIBHOTO
cupiTcTBa. Lle BKIIIOYaE Taki aCMeKTH, SIK BIPHICTh Y MOJIPYKHIX CTOCYHKaX, TypOoTa
Mpo JITEH Ta JITHIX WICHIB CIM'i, ToBara J10 NpeKiB, TapMOHIHI CTOCYHKHU Y POJAMHI,
JOTPUMAHHS TIpaB JIUTHHHU, BEICHHS 370POBOTO CIOCOOY JKUTTSA, 30epeKeHHS
TpaauIlii Ta iHIm. [§]

Jpyruii HampssiMOK TOB’SI3aHUN 3 paHHIM BHUSIBJICHHSIM CIMEH Yy KpHU30BHUX
oOcraBuHax. TyT BaXKJIMBUM € HAJIATO/KEHHS CITIBIPAIll MIXK IIKOJIAMHU, MEIUYHUMU
3aKJIa/IaMH, COIllaIbHUMU CITy>KOaMU Ta TPOMAJICBKUMU OpraHi3aIlisiMu.

TpeTiit HanpssMOK — poboTa Oe3rmocepeIHbO 3 JITbMH, K1 BXKE 3a3HAIM BTPATH
HaJIeKHOI OATHKIBCHKOI OMIKHU. /(7151 HUX MOTPIOHO PO3BUBATH CUCTEMY MATPOHATHHUX
Ta TMPUMOMHUX CIMEH, HACTAaBHUIITBO, peallTiTaIliiiHI Ta TMCHUXOJIOTIUHI MPOTPAMH,
CIIPSIMOBaH1 Ha MOAOJIAHHS TPABMAaTUYHOTO JIOCBIY.

He MeHII BaXJIMBOIO € pOJb TPOMAAM, SKa MOXKE CTBOPIOBAaTH OCEPEIAKU
B3a€MOJIOTIOMOT Y, TYPTKHU JJIsI IITeH Ta 0aThKiB, BOJOHTEPCHKI 1HIIIaTUBU. BUXOBaHHS
BIJIMIOBIJAJIBHOTO CTaBJIEHHSA OO CIMEHHHX I[IHHOCTEH Ma€ 3A1MCHIOBATHCS IIE 3
JTUTUHCTBA, 30KpeMa, Yepe3 OCBITHI MPOTpaMHu Ta COIliaIbHy peKiiamy.
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MixXHapoaHUN JIOCB1 JIOBOJAWTH, IO CaMe€ aKIEeHT Ha CIMEeHMHuX ¢opmax
BHUXOBAaHHS J]a€ 3MOTY CYTTEBO 3MEHIIUTH KUIBKICTh COIlAIBHUX CHUPIT. Y KpaiHax
3axigHoi €Bpomnu ciM’i OTPUMYIOTH MIATPUMKY II€ JO TOTO, SIK BHHHKHE 3arpo3a
BUJYYEHHS JUTHHHM, a TaKOX [IIOThb PO3BHHYTI Tmporpamu (iHAHCOBOI Ta
MICUXOJIOTIYHOT MIATPUMKH, CIPSMOBaHI Ha 30€peKeHHS IMUIICHOCTI poauHH. Taki
MPUKIIAAN MOXKYTh OyTH KOPUCHUMHU JIJIS aJanTallii B yKpaiHChKUX peaisix.

B Vkpaini HeoOXigHO BIPOBAIKYBaTH OCBITHI MporpamMu 3 OaTbKIBCTBA,
PO3IIMPIOBATH MOKJIMBOCTI COIIJIbBHUX CIYK0, 0COOJMBO y CLIBCHKIH MICIIEBOCTI,
PO3BUBATH MEPEKY KPU30BHUX LEHTPIB JUIsl MATEPiB 3 JITbMU. TaKOXK aKTyalbHUM €
CTBOPEHHS €IMHOI 0a3u JaHMX, AKa O JO03BOJIsIa MOHITOPUTH CUTYAIlIIO 3 JIIThbMU y
CKJIQJIHUX JKUTTEBUX OOCTABUHAX 1 IIBUIKO pearyBaTH Ha 3arpO3H.

CyuyacHe colllagbHe CHUPITCTBO BU3HAETHCS SIK CEpilo3Ha MpobieMa B KOHTEKCTI
COIIAJIbHKX 1 MPAaBOBUX aclekTiB. JlepkaBa, peaizyrou CBOIO COIllabHY MOJITHKY,
MOBMHHA 3a0€3MEeYNTH HAJICKHY HOPMATHUBHO-TPABOBY 0a3y ISl PO3BUTKY CHUCTEMH
3aXHUCTY collaibHUX CUPIT.[10]

OTxe, mpodiIakThKa COLIAJBHOTO CHPITCTBA € CKJIAJHUM, OaraTOpiBHEBUM
MpOIECOM, KU MOTpeOy€e CHUIBHUX 3yCWIb JEpKaBHU, TPOMaJyd Ta BJIACHE CIM’I.
BuacHe BUSBICHHS KPWU30BHX SIBUIN, HAJaHHS KOMIUIEKCHOI MIATPUMKHA OaThbKam,
PO3BUTOK AJTEPHATUBHUX (OPM CIMEHHOrO BUXOBAHHS 3/aTHI ICTOTHO 3HU3UTH
MaciTabu 1bOTO SBUIIIA.

CorianpHe CHpPITCTBO HE MOXKe OYTH TOJIOJIAHE JIMINE aJMIHICTPATUBHUMHU YU
IHCTUTYLIMHUMU MeTojaMu. Lle cycmiibHe sBUIle TOTpPeOye T'yMaHICTUYHOIO
X0y, CIPSIMOBAHOTO Ha 30€pEKEHHS CiM’i SIK OCHOBHOI I[IHHOCTI CYCIJIbCTBA.
[Ipodinaktuka comianbHoro cupitctBa y 2026 pomi B YKpaiHi cipsMOBaHa Ha
YCYHEHHS IPUYHH, Yepe3 K1 AITH 3aJIMIIAl0Thest 0€3 0aTbKIBCHKOTO TMIKIIYyBaHHS TIPH
KUBUX O0aTbkax. OCHOBHHUM MPIOPUTETOM JEP>KaBHOI MOJITHKH € 30€pe’KEeHHS CIM'T Ta
MIATPUMKA OATHKIB, SIKI OMUHUIKNCS Y CKJIAJHUX )KUTTEBUX 00CTaBHHAX.
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Abstract. The relevance of the study is determined by the growing role of business
process modeling using BPMN for analyzing, improving, and automating the activities
in organizations, where excessive structural complexity of models negatively affects
their comprehensibility and practical value for users. The aim of the work is to develop
and experimentally verify an objective approach to assessing the quality of BPMN
models from the perspective of structural complexity based on formal graph properties,
quantitative metrics, and machine learning methods. In the study, the business process
is presented as a directed labeled graph, for which basic size metrics and the CNC
network connectivity coefficient are used as key complexity characteristics. A domain-
specific model for CNC prediction based on linear regression and a mechanism for
classifying BPMN models by complexity levels using threshold values are proposed.
Experimental verification was performed on 6137 business process descriptions from
the Camunda open repository and showed adequate prediction accuracy with MSE of
0.02 and R-squared of 0.71. The classification results demonstrated high efficiency for
BPMN models of moderate and high complexity with an F1-score of up to 0.98. It was
concluded that the combination of structural metrics and machine learning provides an
objective and scalable assessment of the quality of BPMN models in terms of their
understandability to users, therefore, business process models quality.
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Introduction. Business process modeling is a key tool for analyzing, improving,
and automating organizational activities, and the quality of such models directly affects
the effectiveness of management and IT support for business [1-4]. In modern
research, the quality of a business process model is considered to be the ability of the
model to be understandable and useful to users in various contexts of application, in
particular during the redesign and development of information systems [2, 3]. This
study focuses on evaluating the quality of business process models described using the
BPMN (Business Process Model and Notation) notation from the perspective of their
structural complexity, using formal structural properties, quantitative metrics, and
machine learning methods, which increases the objectivity and scalability of the
assessment process.

Recent studies. Recent research in the field of assessing the quality of business
process models in BPMN notation focuses on analyzing structural complexity as a key
factor influencing the understandability and modifiability of models in a dynamic
organizational environment. It has been proven that these quality attributes can only be
objectively assessed through structural metrics, for which correlation, regression, and
statistical analysis are used to determine threshold values that allow distinguishing
between different levels of process model quality [5, 6]. Further development in this
area is linked to the use of intelligent data analysis and machine learning methods for
the automated establishment of metric thresholds and the classification of BPMN
models by quality levels [7]. At the same time, there is growing interest in intelligent
approaches to complexity assessment, in particular with the use of fuzzy logic, which
allows for uncertainty and reduces the risks of the negative impact of excessive
complexity of business process models on their quality and practical use [8].

Problem statement. The problem of assessing the quality of business process
models lies in the lack of a universal and objective approach to determining their
complexity and the impact of this complexity on the understandability of BPMN
models for users.

A business process model can be formally presented as a directed labeled graph:

BPModel = (N, A),
where:

— N — is the set of business process elements, such as events E, activities T
(tasks and sub-processes), and gateways G;

— A —1s the set of sequence flows connecting business process elements.

For BPModel basic size metrics, such as the total number of nodes and the total
number of sequence flows, reflect the structural richness of the model:

—  total number of nodes — TNN = |N|;

—  total number of sequence flows — TNSF = |A|.

Since the quality of a business process model is defined as “the degree of its
comprehensibility to users” [2, 3], the key quality characteristic is complexity, which
is assessed using metrics borrowed from graph theory and software engineering.
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In particular, the Coefficient of Network Connectivity (CNC) reflects the level of
interconnection between the elements of the BPMN model, and an increase in its value
increases the likelihood of errors and complicates the perception of the model [5—7]:

|A]
CNC INT
where:

— N — is the set of business process elements, such as events E, activities T
(tasks and sub-processes), and gateways G;

— A —1is the set of sequence flows connecting business process elements.

This necessitates the use of formal methods and machine learning for a reasonable
assessment of the quality of business process models from the perspective of their
complexity.

Research results. This section presents results confirming the feasibility of using
machine learning methods and intelligent technologies for predicting and classifying
the quality of business process models, in particular in the form of binary classification
tasks using standard model quality assessment indicators [9, 10]. Modern approaches
demonstrate the effectiveness of both classical machine learning algorithms and model
parameter optimization methods, in particular based on gradient descent, which allows
for increased stability and accuracy of results [11]. Along with this, intelligent
information technologies are actively used for automated quality assessment and error
detection in BPMN models based on the analysis of their structural properties [12].
This study proposes a novel approach that combines traditional machine learning
methods with threshold values of business process model complexity metrics to
determine the complexity levels of BPMN models and, accordingly, evaluate their
quality in terms of user comprehensibility [2, 3].

Fig. 1 describes an approach in which BPMN models from the database are
formalized as graph structures, from which the size structural features TNN and TNSF,
as well as CNC metric are calculated, after which linear regression is used to predict
complexity values and compare them with thresholds of complexity levels for further
evaluation of the quality of business process models.

CNC-based complexity
thresholds

(TNN, TNSF) | X A 4 &
w \ 4 features Thresholds- U
—> —>
s> A

BPMN —> based

analysis
structures . CNC metric ’

A Graph structures Linear regression A A Assessment

over 6k process

definitions i1 [Actual CNC | |
- . values
BPMN models ;
database

Predicted
CNC values|

Figure 1. Approach to CNC prediction on business process models database.

Source: created by the authors.
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A novel domain-oriented model for forecasting CNC values based on linear
regression is proposed, in which parameters that minimize prediction errors are

determined based on the available dataset of business process descriptions:
n

min > [CNC = (By + By - TNN; + f, - TNSFDT,

ﬁO'ﬁllﬁZ

i=1
where:

—  n—is the number of processes;

— [, —1s the intercept;

— [ —is the slope for TNN;

— B, —1s the slope for TNSF.

Accordingly, the predicted CNC values can be calculated using the mathematical
relationship given below:

CNC; = By + B, TNN; + B, - TNSF;,i = 1,n.

Complexity assessment based on levels and threshold values for CNC i1n this case
is carried out as follows:
, y<04A0 = Low,
, 04<y<11A60 = Moderate,
, y = 1.1A0 =High,
, else,

Ci(y; 9) =

O R R

where:

—  y—is the CNC; for actual or CNC; for predicted metric values, i = 1,n;

— 8 —1s the complexity level (Low, Moderate, High) to consider.

To quantitatively assess the error and quality of approximation of the proposed
regression model for predicting CNC values, the root mean square error and coefficient
of determination indicators are used:

n
1 _
MSE = EZ(CNQ — NG,
i=1

" _(CNC; - CNG;)*

R?=1- 1 5
n,ene - (2m, eng)|

The effectiveness of complexity assessment using the CNC metric at a given level

is determined using classic elements of the machine learning error matrix, which

includes correctly and incorrectly classified positive and negative cases:
n

TP(6) = z[ci(czvci, 8) = 1A C,(CNC,,6) = 1],

i=1
n
TN(0) = z[Ci(CNCi, 6) =0AC;(CNC;,0) = 0],
i=1
n

FP(0) = Z[Ci(czvci, 8) = 0AC;(CNC,0) = 1],

i=1
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n
FN(6) = Z[Ci(CNCi, 8) = 1A C,(CNC,,6) = 0],
i=1

Thus, the main evaluation indicators for classification analysis of complexity
according to the CNC metric at the corresponding level are determined as follows:

TP(B) + TN(O)
TP(6) + TN(O) + FP(6) + FN(0)
TP(6)

TP(0) + FP(0)
Recall(0) = TP©)

ecall®) = 754y + FN(g)

Precision(0) - Recall(6)
[Precision(0) + Recall(8)]

The study used an collection of BPMN files from the open GitHub repository
Camunda, which contains 3729 business process diagrams created during training
sessions based on text scenarios and intended for research use [13]. During the
preliminary processing of this collection, it was taken into account that a single BPMN
file may contain several process definitions for modeling interaction and collaboration,
resulting in 6137 separate business process descriptions for which calculated structural
metrics were available [14].

The Python programming language was used for the software implementation of
the proposed approach and for conducting experimental research, on the basis of which
the corresponding software tool was developed.

The presented below database schema (Fig. 2) reflects the logical structure of the
business process model database, which covers the storage of BPMN files, process
descriptions, calculated structural metrics, and complexity analysis results, ensuring
data integrity and traceability, while the database itself is implemented using the
MySQL database management system.

Accuracy(0) =

Precision(0) =

F (6) =2-

result

report
- PK | result_id : INT
report_file PK | report id : INT l —
J < FK | report_id : INT
PK, FK | report id : INT name : VARCHAR(50)
— L test_size : DECIMAL(3,2)
PK, FK | file_id : INT description : TEXT
) intercept : DOUBLE
created_ai : TIMESTAMP
TNN_slope : DOUBLE
process TNSF_slope : DOUBLE
i MSE : DOUBLE
file PK | process_id : VARCHAR(255) - DOUBLE
PK | file id : INT ——< FK | file_id : INT :_Sqlua;lu.m e
name : VARCHAR(255) process_name : VARCHAR(255) evel: DéUI‘BLEq )
execution_time : DOUBLE TNN : INT aceuracy -
precision : DOUBLE
TNSF : INT
recall : DOUBLE
CNC : DOUBLE

f score : DOUBLE

Figure 2. Business process models database structure to handle CNC prediction data.
Source: created by the authors.
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To implement the linear regression model, we used the Scikit-Learn machine
learning library, which provides tools for building, training, and testing models based
on standard algorithms [15]. The model was trained using an 80/20 split of the sample
into training and testing parts, resulting in a MSE of 0.02 and a coefficient of
determination (R?) of 0.71, which indicates an adequate level of prediction accuracy
and the mode’s ability to explain the variation in complexity metric values.

The linear regression model obtained within the study for predicting CNC values
is presented below in the form of a corresponding analytical equation:

CNC = 0.3901 — 0.0004 - TNN + 0.0332 - TNSF.

The results of classifying BPMN models by CNC complexity levels using a linear
regression model and threshold values indicate different recognition quality for each
class (Fig. 3).

1,20

1,00 97 0,90 0:9 00,93 0,95 0,95 1,00 0,94 0,98
0,80
0,60
0,40
0,20 I I
0,00
Accuracy Precision Recall F1-score

B Low B Moderate B High

Figure 3. Results of classification efficiency using CNC and threshold values.
Source: created by the authors.

For the low complexity level, a very high Accuracy of 0.97 and ideal Precision of
1.00 were achieved, but Recall of 0.54 indicates that almost half of the models at this
level were not detected, resulting in a moderate generalized F1-score of 0.70.

For a moderate level of complexity, all indicators are consistently high, in
particular Accuracy of 0.90, Precision of 0.93, Recall of 0.95, and F1-score of 0.94,
which indicates a balanced and reliable classification.

For a high level of complexity, Accuracy of 0.95 was obtained with Precision of
0.95 and maximum Recall of 1.00, which means complete detection of complex
patterns, and the F1-score of 0.98 confirms the high overall classification efficiency of
this level.

Conclusions. The following main results were obtained in this study:

1. A formalized approach to evaluating the quality of BPMN models based on
their structural complexity is proposed, combining graph representation of models,
TNN and TNSF size metrics, and the CNC network connectivity coefficient with linear
regression and threshold complexity levels.

2. The developed regression model for CNC forecasting, trained on 6137
business process descriptions, showed adequate accuracy with a MSE of 0.02 and a
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coefficient of determination of 0.71, confirming its ability to explain the variation in
model complexity.

3. The experimental classification of BPMN models by complexity levels
demonstrated high efficiency for moderate and high levels with F1-score of 0.94 and
F1-score of 0.98, respectively, with Recall of 0.95 for moderate and Recall of 1.00 for
high respectively.

4. Foralow level of complexity, high Accuracy (of 0.97) and Precision (of 1.00)
were achieved, but the lower Recall value (of 0.54) revealed the limitations of the
formal approach and justified the need for further expansion of the set of evaluation
features.
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Railway transport occupies a key position in the modern transportation system,
ensuring large-scale passenger transportation and a significant share of long-distance
freight traffic. Under conditions of increasing requirements for throughput capacity,
reliability, and energy efficiency, there is a steady growth in operating speeds, traction
equipment power, and the level of digitalization of rolling stock. These trends lead to
increasing complexity of technical systems and a higher density of electrical and
electronic equipment installed on rolling stock units.

Modern rolling stock is equipped with many electronic and microprocessor-based
devices operating over a wide frequency range, which increases the likelihood of
electromagnetic interference. Of particular importance is the electromagnetic
compatibility of rolling stock with signaling, centralization and blocking systems,
whose high sensitivity to external electromagnetic disturbances is directly related to
ensuring train traffic safety. [1, 2]

Certification of rolling stock is aimed at confirming compliance with established
regulatory requirements and ensuring safe operation within the railway infrastructure.
One of the key objectives of certification is to minimize the negative impact of rolling
stock on infrastructure technical systems, including train control and traffic safety
systems. Within the framework of certification tests, special attention is paid to
electromagnetic compatibility issues, which involve assessing the levels of
electromagnetic emissions and interference generated by rolling stock. Compliance of
these effects with permissible limits within specified frequency ranges critical to the
operation of signaling, centralization and blocking systems is verified. Spectral
analysis of the return traction current plays a significant role in this process, as it allows
the frequency characteristics of interference and their potential impact on infrastructure
systems to be evaluated. [1-4]

Spectral analysis is one of the fundamental tools used in electromagnetic
compatibility testing of rolling stock. Its primary purpose is to determine the frequency
composition of electromagnetic interference arising during the operation of traction
and auxiliary equipment. Spectral analysis makes it possible to identify harmonic
components, spurious emissions, and possible resonance effects that may affect the
functioning of railway infrastructure technical systems. The results of spectral analysis
are of particular importance when correlating identified frequency components with
the operating frequency ranges of signaling, centralization and blocking systems, for
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which exceeding permissible interference levels may lead to degradation of operational
stability.

Within the traditional approach, spectral analysis during electromagnetic
compatibility testing is carried out using specialized measuring equipment, while data
processing and interpretation are largely performed manually. This approach is
characterized by high labor intensity, significant time consumption, and strong
dependence on the qualifications of the specialist performing the analysis. In addition,
manual data processing makes it difficult to ensure high reproducibility of results and
limits the ability to perform prompt analysis of large volumes of measurement data,
which becomes especially critical during comprehensive certification testing.

Modern electromagnetic compatibility tests are accompanied by a substantial
increase in the volume of measurement data, driven by the growing complexity of
rolling stock and the expansion of monitored parameter ranges. Under these conditions,
there is an increasing need to improve the accuracy and objectivity of result assessment,
as well as to reduce the influence of subjective factors. An additional incentive for
automation 1s the necessity to reduce testing time and improve the efficiency of testing
organizations while maintaining the required level of result reliability.

Automation of spectral analysis involves the implementation of software and
hardware solutions that provide automated acquisition, storage, and preliminary
processing of measured signals during certification tests. The use of such solutions
makes it possible to standardize measurement procedures, reduce dependence of results
on specific measurement equipment configurations, and ensure a unified approach to
data processing. Automated systems can synchronize measurements with rolling stock
operating modes and ensure proper linkage of analysis results to time and test
conditions. [5]

Software-based spectral analysis methods implemented within specialized
software environments play a significant role in automation. These methods enable
calculations to be performed in an automatic mode, ensuring stability and repeatability
of results, as well as prompt comparison of obtained values with established regulatory
requirements. Automatic detection of exceedances of permissible electromagnetic
interference levels reduces the likelihood of missing critical events and increases the
reliability of electromagnetic compatibility assessment.

An important area of automation is the generation of test reports and certification
protocols in an automatic or semi-automatic mode. This approach minimizes the
influence of the human factor during preparation of final documentation, ensures
uniform presentation of results, and increases the transparency of certification
procedures. In addition, centralized storage of spectral analysis results creates
prerequisites for subsequent analysis and comparison of data obtained at different
stages of testing.

Further development of spectral analysis automation is associated with the
application of advanced and formalized data processing methods aimed at more
detailed investigation of the spectral characteristics of electromagnetic disturbances.
Such approaches make it possible not only to record exceedances of regulatory limits
but also to systematize spectral components by identifying stable features and recurring
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patterns in measured signals. This contributes to a deeper understanding of the nature
of electromagnetic interference and the conditions under which it occurs.

A promising direction is the classification of types of electromagnetic disturbances
based on predefined criteria and their association with specific rolling stock operating
modes. Such classification simplifies interpretation of test results, increases the
informational value of spectral analysis, and facilitates identification of potentially
hazardous operating conditions. In addition, systematized data can be used to refine
testing methodologies and improve their effectiveness.

Integration of automated spectral analysis systems into the overall certification
testing framework allows spectral analysis to be considered as an element of a
comprehensive system for assessing electromagnetic compatibility of rolling stock.
This approach ensures consistency across different testing stages, improves the quality
of decision-making, and provides a foundation for further development of the
regulatory and methodological framework in the field of electromagnetic compatibility
in railway transport.

Automation of spectral analysis during electromagnetic compatibility testing of
rolling stock contributes to increased reliability and objectivity of the obtained results.
Reduction of subjective influences and the use of unified data processing algorithms
ensure improved reproducibility and comparability of test results. This is particularly
important under certification procedures that require strict compliance with regulatory
requirements and transparency of decision-making processes.

Automation of spectral analysis represents an important stage in the development
of electromagnetic compatibility testing methods for rolling stock interacting with
signaling, centralization and blocking systems. The implementation of automated
solutions makes it possible to increase the efficiency of certification testing, reduce
time expenditures, and ensure a higher level of train traffic safety. Further development
of these approaches remains a relevant direction for improving the testing
infrastructure of railway transport.
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MNOHSTTA 'YMAHITPAHOI JOITIOMOI' B
KOHTEKCTI T'YMAHITAPHOI JIOT'ICTUKHU

borsikoB Aprem BikTopoBu4
acmipadT Kadeapu yrpaBIiHHS KOMEPIIHHOIO TIsTTbHICTIO 3aT13HHUIIb,
HarionansHuii TpaHCIOPTHUM YHIBEPCUTET

['ymaHiTapHa JOTICTHKAa € Talxy33l0 JIOTICTUKH, LI0 3a0e3ledye CBOEYACHY
JIOCTaBKY ¥ 30epiraHHs 3amaciB HEOOXI1IHUX TOBAPIB MOCTPAXKIAIHUM Ta B PET10HU i
gac BIMCHKOBHUX JI1M, HA3BUYAHHUX CUTYAIlill U CTUXIHHUX JIUX, 30KpeMa BOHA TaKOXK
BKJIIOYAa€ TMPOTHO3YBaHHS TMOTpeO B pecypcax, YNpaBliHHS 3amacam, OOMIH
iH(dopmarriero oo [1].

BiitHa MDK pociero Ta YKpaiHOWO CIpUYMHWIA MAacUBHI pyHHYBaHHs, OaraTto
JOJICBKUX JKEPTB, IMPOJOBOJIbYY, MAJUBHO-CHEPTeTUYHY W MEAUYHY KpU3U JUIS
VYkpainu, 30KkpemMa HecTaya MPOJAYKTIB XapyyBaHHS, MEIUKAMEHTIB, 3pyWHOBaHI
HUISIXW  CHOJYYEHHST MoOrjii O MaTu KaracTpo(iuHi HacHiAKu, MNOpoTe poboTa
YKpaiHCbKUX Ta MDKHAPOJHUX BOJIOHTEPIB HaJlajga MOXKIIUBICTh PATYBATH JIOACH, SKi
rocTpo noTpedytoTh ryMmaditapHoi qonomord [1]. Caix nHaronocutu, mo €C Ta ioro
277 kpaiH-y4acHUKIB € OCHOBHUMH JOHOPAMH T'yMaHITapHOI JOMTOMOTH HACEJIEHHIO, 10
MOCTPAXKIAANO0 BiJl 30pOMHUX KOH(IIIKTIB, CTUXIHHUX JIUX TIO BCbOMY CBITY, 30KpeMa
nonomora €C HampaBjeHa Ha BpPSATYBaHHS JKUTTS, 3aMOOIraHHS Ta TMOJICTIICHHS
CTpaXJaHb, a TaKOX 30€peKeHHs TIJHOCTI 0COoOU, JOTPUMYIOUUCH MPHUHITUIIIB
T'YMaHHOCTI, HEYNIEPEIKEHOCT], HEUTPAIbHOCTI Ta He3aliexkHocTi [2]. Binmosinuo 80%
TYMaHITApHUX TOTPEO BUHUKAIOTH B PE3yJIbTATi 30pOitHUX KOH(IIIKTIB 3a nanumu €C
[2], 30kpema 3rimHO maHux IyoGampHOTO TryMaHiTapHoro o630py (Global
Humanitarian Overview, UNOCHA) Ynpasniaas OOH 3 koopauHaiiii rymaHiTapHUX
ciupaB Ha 2026 pik 10,8 MinbHOHIB yKpaiHIiB OyayTh MOTpeOyBaTH T'yMaHITapHOI
nornomoru y 2026 porti [3].

BapTo 3a3HaunTH, 1110 HAYKOBII PO3TIISAAAI0OTh MOHATTS «TYMaHITapHA JOTIOMOTa,
AK Y IIUPOKOMY (3aX0[H, J1is) TaK i y By3bKoMy (OJara B rpomioBiil 1 MaTepiabHIN
dbopmax) posymiHHsx [4; 5, ¢.36; 6; 7].

BignoBigno mo m. 2 cr. 1 3akony VYkpainu «lIpo rymaHiTapHy IONOMOTY»
ryMaHiTapHa JI0roMora — 1€ «IijIboBa aJipecHa 0e30I1aTHa JOIOMOra y rpoIioBiii ado
HaTypalbHId ¢GopMi, y BUIISAI 0€3MOBOPOTHOI (PiHAHCOBOI JOMOMOTH abo
I0OPOBUILHUX MOXKEPTBYBaHb, a00 OMOMOTa y BUIJIAAI BUKOHAHHS pOOIT, HaJaHHS
MOCJIYT, IO HAJA€ThCA 1HO3EMHMMH Ta BITUM3HIHUMHU JOHOpPaMH 3 MOTHBIB
T'YMaHHOCTI OTPUMYyBayaM T'yMaHITapHOi JOTIOMOTH B YKpaiHi abo 3a KOPJAOHOM, SIKi
MOTpeOyIOTh JIOMOMOTH Y 3B’S3KY 13 COILIAJBHOIO HE3aXUIIEHICTIO, MaTepiaibHOIO
He3a0€3MeUeHICTIO, CKPYTHUM (DIHAHCOBUM CTAaHOBHIIIEM, BBEICHHSIM BOEHHOTO a0o0
HAJ3BUYAIHOTO CTaHy, BAHUKHEHHSIM HaJ3BHUYaiHOI CUTYallli a00 TSHKKOI0 XBOPOOOIO
KOHKpPETHOT (P13MUHOT 0CO0H, @ TAKOXK IS MIITOTOBKH 10 30POMHOT0 3aXUCTY JIEPIKABU
Ta i1 3aXUCTy y pasi 30poifHoi arpecii abo 30poriHoro koHGIKTY» [4]. Januit miaxig
BKa3zye, II0 Ha 3aKOHOJABUYOMY PIBHI MiJ TOHSATTSIM «TyMaHITapHa JOTOMOTa)
PO3YMIIOTh B3a€EMO3B’SI30K MaTepialibHUX OJar i3 3axonamu [8].
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Haromicte O. Byp/toka migkpecitoe, 1o ryMaHiTapHa JI0IoMora — 1€ «....3aX0AH
3 HaJaHHA TpoMajsHaM (IHUBUTPHUM a00 BIWNCHKOBHUM) KHUTTEBO HEOOXITHUX
NpeIMETiB CHOXKUBaHHS (MIPOIYKTIB XapuyBaHHS, 3ac00iB Tiri€HH, TOILIO) Ta /abo
OPUTYIKY, Ta/ abo TMCHUXOCOIIAJbHOI MIATPUMKHA Ta OCBITH Ta/ab0 METUYHUX,
TPAHCIIOPTHUX Ta 1HIIUX YKUTTEBO HEOOXITHHUX MOCIYT y pa3i karacTpodu Oyab-sSKoi
erioyiorii, abo 3axoau OO0 MOHOBJIEHHS SKOCTI JOBKULIA, IO 3J1HCHIOIOTHCS
1HO3eMHUMH Ta BITYM3HSHAMH JOHOPAMH BIAMOBIAHO 10 TPHWHIIMIIB HATaHHS
TYMaHITapHOI JIOMIOMOTH 3 METOI0 3a0€3MEeUeHHs XKUTTS 3 TiIHICTIO, a00 CIPUSHHSA
000pPOHO31aTHOCTI Ta MOOLTI3aIliHIM TOTOBHOCTI KpaiHu» [5, c. 36].

I1. Toncanec i P. I'an, HaronouyoTh, MO MiJ TyMaHITAPHOIO JOIMOMOIOI0 CIIiJT
PO3YMITH JII0 1100 HaJaHHsA 0a30BOi IOMOMOTH 3a/Jisi BIDKMBAHHS HACENEHHs, 110
MOCTpaXJaJio BiJl KOH(IIIKTIB, KaTtacTpod UM KpHU3, 3 IULIIO TMOJErmHITH IX
CTpaXJaHHS W BITHOBUTH 0a30BUM PIBEHb JKUTTS, K€ OOOB’SI3KOBO 3/IMCHIOETHCS
3TiTHO TYMaHITapHUX MPUHIUIIB [6].

A. YpKXapT Ta 1H. CTBEp/UKYIOTh, II0 TYMaHITapHa I0NIOMOTa — € CYKYITHICTb Aii,
SK1 CIIPSIMOBaH1 Ha HaIaHHS JIOTIOMOTH HaCEJIEHHIO, 10 MOCTPAXAaI0 Bl KOH(IIKTIB,
KpW3 YM CTUXIHHUX JIHX, IO CIIPSIMOBYETHCS HA MOPSITYHOK JKUTTIB Ta MOJICTIICHHS
CTpaXkJaHb 1 30€peKEHHS JIOJICHKOI TTHOCTI came IiJT Yac 1 micis Kpu3 W CTUXIMHUX
JINX, a TAKOK BIJAITOBITHO HA 3a00IraHHs ¥ IOCHJICHHS TOTOBHOCTI MO0 BUHUKHCHHS
TaKUX CUTyaIiu [7].

3 orysAay Ha O3HAYEHE BHINE, BApPTO MIAKPECIUTH, IO HA CHOTOJIHI HE ICHYE
3arajJbHOMPUMHSTOI TMO3UIIIT MO0 BU3HAYEHHS MOHSTTS «TYMaHITapHa JIOMIOMOTa.
BianoBinHO B pe3ynbTaTi MPOBEAEHOTO JIOCHIIKEHHS, MU BBaXKAEMO 3a MOTpiOHE
3a3HAYUTH, [0 HA HANly AYMKY, IiJl MOHSATTAM «TyYMaHiTapHa JIOIMOMOTa» BapTO
PO3yMITH KOMILIEKC 3aXO0/1B, 110 311MCHEH] OKPEMUMU THANBIAMU ¥ IHCTUTYIIISIMU Ha
3acajax HEUTPaJbHOCTI, TYMAaHHOCTI, HEYNEpPEeHKEHOCTI W HE3aJeXKHOCTI, SIKI
COpsIMOBaH1 caM€ Ha HaJaHHS XUTTEBO HEOOXIAHMX Ojar il moCiyr IIOAO0 HANpAMY
MIITPUMKH ITUBUIBHOTO HACEJICHHS, 0 TOCTPaXXAAJIO BiJl 30pOoHUX KOH(IIKTIB, KpU3
YK KaTacTpod 3 METOIO MOJIETHIEHHS iX CTpa)XAaHb Ta 30€pe:KEeHHS JI0ACHKOI IIHOCTI,
a TaKO>X CTBOPEHHS OCHOB 33Tl TOBFOCTPOKOBOTO CTAJIOTO PO3BUTKY.
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