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TEXHOJIOI'TYHI OCOBJIMBOCTI TA ATPOTEXHIYHI
BUMOI'N BUPOLIIYBAHHA PIITAKY

Kopuyak Mukosa Mukoj1anoBuy
K.T.H., JOLIEHT
3aksaj BUIIOi ocBIiTH “TloAUIBChKUI Aep)KaBHUN YHIBEPCUTET

Pimak BUMOINIMBHI 110 BUPOIILYBaHHS, NOTpeOy€e€ BOJOrOro IPyHTY, IMOTAHO
MEPEHOCUTH MOCYXY Ta € KOPMOBOIO KYJBTYPOIO ISl YCIX CLIBCHKOTOCTIOAAPCHKHUX
TBapuH [1, 2].

3aBISKU IUPOKOMY TOMMUTY HA POCIMHHY OJIIF0 Ta BUCOKOOLIKOBI KOPMHU piMlax,
MPOTSArOM OCTaHHBOIO JEeCATUPIYYA HaAOyB IIMPOKOIO pO3MOBCIOKEHHA. BiH
BBAXAETHCS JOOPUM TMOMEPETHUKOM JUIsi OLIBIIOCTI MOJBOBUX KYJIBTYp (paHo
3BUIBHSIE TIOJIE€, TOJIIIIYE BOAHO-(I3UYHI BIACTUBOCTI Ta (ITOCAHITApHUI CTaH
IPYHTY), 3aJMIIae micis 30upaHHs B opHomy mapi 10 4,0-6,0 T/ra KopeHeBHX 1
HICISDKHUBHUX PELITOK.

Ilonepeonuxu. Halikpauum nomnepeHUKOM JUIsl PIaKy € 03MMa MIISHUIIS Ta paHH1
Ap1 KOJIOCOB1 KyJIbTYPH, OTHOPIUHI TpaBH (KPIM CyJIaHCHKOI TPaBH), paHHS KapTOILIS.
Hemnpunyctmo BupomIyBaTH pifak MICAS XPECTOLBITUX KYJIbTYp, OYypsIKiB,
COHSIIHUKY. [TicTs UX monepeHuKIB pillak MOKHA BUCIBATH HE paHilIe HIX Yepes3 S-
6 pokis [3].

Pimak — KynbTypa mepexpecHo3anuibHa, TOMY MOTpiOHA MPOCTOPOBA 130JALISA
moHaMenie 500 m. HeoOxiHa BOHA 1 JI71s1 3aXUCTY Bij MIKIJTHUKIB Ta XBOPOO.

Biacranb BiJl MUHYJOPIYHUX MONIB KamycTSHUX KyiabTyp — 1 kM. IlpaBunbhe
PO3MIIIIEHHSI pillaKy B CIBO3MiHI Ma€ BEJIMKE 3HAYEHHS JJIs OACpP)KaHHS BHCOKHUX 1
TaOIbHUX YPO’KaiB 1 EKOHOMIYHO BUT1HOT'O BUPOOHUIITBA.

Ob6pobimok  tpynmy. CnocoOu o00poOITKY TIPYHTY 3ajexaTh BiJlI 0araTbox
(GakTOopiB: TUIy Ta MEXaHIYHOTO CKJAaAy IPYHTY, MOINEPEAHMKIB, BHJIB BHECEHHS
106puB. OOpPOOITOK IPYHTY IMOYMHAETHCS 3 JYIICHHS CTEPHI B JIBa CIIIU TUCKOBUMH
nymunsHukamu. Ilicns mpopoctanHst Oyp'ssHIB MPOBOASTH OpaHKYy 3 KaTKOM 1
6oponamu abo 00poOITOK KOMOIHOBAHMMHM arperaramu Tuiy Arpo-3.

[Ipu mnepennociBHOMY OOpOOITKY TIPYHTY BEpXHIM MIap pO3MYyHIyIOTH 1O
IpiOHOTPYAKYBAaTOTO CTaHy, BHPIBHIOIOTh ¢  YHIUIBHIOIOTH TeEpel  CiBOOIO,
3aCTOCOBYIOUYH CY4YacHY TEXHIKY.

Copmu. CydacHl BHCOKONPOJIYKTHBHI COPTH 3 BIAMIHHUMHU O10XIMIYHUMHU
MOKa3HUKaMHU HACIHHA (HU3bKUH BMICT TJIFOKO3WHOJATIB 1 BIJICYTHICTH €PYKOBOI
KHCJIOTH) JIal0Th 3MOTY BIIPOBAXKYBATH IO KYJIBTYPY MEPEAYCIM K OJIHHY.

PexomennoBani coptu: Atnant, baxkanuii, Panok, I opuzont, ['anunbskuii, Jlanran,
IBanna, CBera, Tucmenunpkuii, CBiTou, Boman [3].

Buecenna 0obpue. 3a0e3nedyeHHs] MOXUBHUMHM PEYOBHMHAMHM € BHU3HAYAJIbHUM
(dbakTOopoM AOOPOro pO3BUTKY POCIMH pilaka Ta HOro npoaykTuBHoCTI. Ll kyiabTypa
noTpedye OIIbIIoi KITBKOCTI JOOpHWB, HIK, HaNpUKIan, o3umi 3epHOBI. Jlms
dbopMyBaHHSI OJHIE] TOHHU HACIHHS BIH BHHOCUTBH 3 IPYHTY: azoTy — 45-80 kr,
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dochopy — 18-40 r, xkamito 25—-100 xr, kaneitiro — 30—150 kr, mar#ito — 5—15 kr, cipku
— 3045 kr.

bnusbko 15-25 % noXMBHUX peUOBUH pillak BUKOPUCTOBYE 3 IPYHTOBHUX 3aIlaciB,
a pemTy Tpebda BHOCUTH Yy BUIJISA/I OPTaHIYHUX Ta MiHEpaJIbHUX JOOPHUB, 0COOJIMBO,
KOJIU TIaHy€eThesl BpoxkaiHicTh 30-40 1/ra. BHOCATH iX 11 monepeaHuK (OgHOPIYHI
TpaBH, 03UMIi 3€PHOBI, y TOMY YHCH1 sYMiHb) a0 Oe3mocepeaHbo il pimak. SKimo
BHeceHHs THOIO (20-30 T/ra) mpu3BOAMUTH 10 3ali3HEHHS 3 OPaHKOIO, TO Kpalle
nepen0auyuT  OUThIly 103y Aa30THUX MIHEPAIbHHX JOOPWB JJii BECHSHOTO
T JOKABJICHHS.

Bocenu mij mociBu 03MMOTO pinaka BHOCSTh, sIK MpaBuiio, He Oinbiie 25 % (25-30
Kr/ra) a3oTy BiI HWOro cymapHoi moTpebu. Pemty n03u BUKOPHUCTOBYIOTH IS
BECHSIHOTO IT/DKUBJICHHS POCIWH Yy JBa TPHAOMH. BaXIuBUM KpHUTEpieM IS
BU3HAUCHHS CTpPOKy mnepuioro BHeceHHs (N30-45) azoTHux J00pUB € MOXKIIUBICTh
BUXOJy TeXHIKHU B moJie. Hepiako 1e mpoBOAsSTh MO MEP3NOTAIIOMY IPYHTY, ajie HaJaTo
paHHE MPKUBJICHHS YaCTO MPU3BOIUTH IO BAMUBAHHS HITPATIB 200 1X MOBEPXHEBOIO
ctikanHs. ToMy paHO HaBeCH1 HaliKpalle BUKOPUCTOBYBATH aMiayHy CEITpy. Y MIpy
reHepatuBHOi nudepenuianii y pociuH norpeda B a30TI HAPOCTA€E, TOMY MPOBOJIATH
MOBTOpHE BHECEHHS B 71031 N30-45 yepe3 4-6 THXKHIB MICIs TEPIIOTO MIKUBIICHHS,
asie 000B'sI3KOBO JI0 TOYATKY I[BITIHHS, III0 COIPUATUME POCTY CTPYUKIB 1 Macu HACIHHSA
[3].

[lix pimak BUKOPUCTOBYIOTH pi3HI popmu pochopuux nodpus. Ha rpynrax 3 pH
BUILIE 7-MHU NE€peBary HaJarTh JIETKOPO3UMHHUM (popmam. CipkoBMicHI (ochopHi
nobpuBa (Ha 6a3i cynepdocdary) kpaiie 3aCTOCOBYBaTH Ha MOJSAX, A€ HE BUCTAYAE
cipku. Ilpu pospaxyHkax 1103 BHKOpuUCTaHHs cynepdocdary 1 Tomachocdary Ha
KHCIIUX TPYHTaxX CIIiJl ypaxyBaTH BIUIMB BalHa, IO MICTUTLCA B IHUX JOOpHUBax.
docdopHi 70OprBa NEPEBAXKHO BHOCSTH 1111 OCHOBHUN OOPOOITOK IPYHTY.

Pocnunu pinaka MoxyTb 3acBoiti 70 300 kr K,O Ha 1 ra, y Tomy 4ucii BIpoAOBK
ociHHbOrO TIepioay — mo 70 kxr. HaitGinbiie kamito poCIMHHM MOTPEOYIOTh Y Tepion
OCIHHBOT'O PO3BHUTKY 1 J0 IBITIHHS, HecTaya Ifi€l MOXHUBU 3aTPUMYE pICT cTeben,
PO3BUTOK KOPEHEBOI CUCTEMHU, 3HUKYE MOPO3OCTIAKICTh MOCIBIB, OJIMHICTh HACIHHS,
MIJBUIIYE CXWIBHICTh JIO BWISTAHHS, Ha JHMCTKaX YyTBOPIOIOTHCS YEPBOHYBATO-
KopuuHeBl  miaMmu. JloctatHe — 3a0e3MEUYEHHST  POCIHMH  KalliEeM  TTOCHIIIOE
HEKTapOYTBOPEHHS, 1[0 MPHUBAOJIOE HA TOCIBU OJKUI, a 1€ CHpHUS€ TMOBHIIIOMY
3aMUJICHHIO KBITOK 1 MIJBHUIICHHIO BPOXKAar HACiHHA. JlOCTipDKEHHS MiATBEPIUIN
MMO3UTUBHUM BILJIMB KaJlil0 HA SIKICH1 MOKa3HUKH HACIHHS, 30KpeMa, Ha OJIIHICTh, BMICT
IIPOTEIHY.

Ha 6aratux Ha K,O 1 100pe yrHO€HUX IpyHTaxX 1IOCTATHROK HOPMOIO Kauito € 70—
100 xr/ra, Ha 6imHuX 1 0e3 rHot0 — 150—170 xr/ra. Ilig pimak npuAaTHI XJIOPUCTUN
KaJllid, KaJiiiHa ClJib, KaJiMarHesis, KaiHiT, HiTpoamodocka, amopocka. BHocsTh ix mia
OCHOBHHI a00 MepeInociBHUN 00p0oOITOK IpyHTY [3].

Ha nerkux CyrivHKOBHX 1 CyHIIIaHUX IPYHTaxX 3 JOCTaTHHO BHUCOKUM BMICTOM
OOMIHHOTO KaJIito JiJist Toro, o0 ofaepxkatu 30—35 11/ra HaCiHHS pimaky, Tpeba BHECTU
150-200 xr/ra K,O.

10
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Jlns 30amaHCcOBAaHOTO >KMUBIIEHHS POCIMHAM MOTPIOHI MikpoerdemeHTu. Crif
ypaxyBaTH 3Ha4YHy HOTpe0y O3MMOTro pilaka B cipil, Oopi Ta Kajblliio, Bij
3a0€3IMEeUCHHS IKUMH 3aJIeKUTh YPOXKAMHICTh 1 CTIMKICTh POCIIHH JI0 MEPE3UMIBIII Ta
YPaKEHOCT1 XBOpPOOaMHU.

BucnoBku. Ilpu BupollyBaHHI pinaky IOTPIOHO YITKO JAOTPUMYBATHUCS
arpoTeXHIYHUX BUMOT Ta BPAXOBYBaTH HOT'0 OCOOJIMBOCTI SIK KyJIbTypH [4-9].
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IHTEPAKTUBHI OF'€EKTHU JU3AHHY SIK
IHCTPYMEHT CYYACHOI'O ITPOEKTYBAHHA
MICBKHUX ITPOCTOPIB Y BI/THOBJIEHHI
MOCTPAXKJIAJIUX TEPUTOPIN

®Diab Onexcanap I'enHaginoBuy

CTapUINil BUKJIaAa4 Kapeapu Au3aiHy

XapkiBChKa JIep)KaBHA aKaIeMis TU3aiiHy 1 MUCTEIITB
(M. XapkiB, YkpaiHa)

/b IKOHOB AHTOH

BUKJIaJ1ay Kadenpu 1u3anny

XapkiBCchbKa JiepKaBHA aKaJieMis IU3aifHy 1 MUCTEITB
(M. XapkiB, Ykpaina)

CyuacHe MPOEKTYBaHHS MICBKUX MPOCTOPIB JI€/lalll YacTillle BUXOIUTH 3a MEXKI
(GhOpMOTBOpPUMX 3aBJIaHb 1 3BEPTAETHCA 1O MUTAHHSA, SK CEPEIOBUILE B3aEMOJIE 3
JIOJIMHOIO B peanbHOMY yaci. O0’ekTu Au3aiiHy, 3/JaTHI pearyBaTd Ha MPUCYTHICTD,
MOBEIIHKY YM MOTPEOH JIFOJUHU, — aJIalTUBHE OCBITJICHHS, HaBIralliitHI CUCTEMH 31
3BOPOTHUM 3B’A3KOM, €JIEMEHTH OJaroycTporo 3 (YHKII€EI0 MOHITOPUHTY —
nepecTaloTh OyTH EKCHEPUMEHTAIBHOI0 HIMICI 1 CTalOTh MOBHOLIHHUM 33aC000M
MICBKOTO TMPOEKTYBaHHS. TEOPETUYHUM MIATPYHTSAM TAKOTO MIIXOIy € PO3yMIHHS
cepeZoBUIIA HE SIK CYKYITHOCTI CTaTUUHUX (DOPM, a SIK TIOJIST MOKIIMBOCTEH JJIs A1, sIKi
BOHO MPOTIOHYE JIFOAMHI yepe3 BiacHi skocTi (Gibson, 1979). Came 3naTHICTS 00’ €KTa
MPOMOHYBAaTH W MIATPUMYBATH Ji0, @ HE JMIIE Mo3Ha4aTh (YHKIIO, POOUTH
IHTEPAKTUBHICTh 3HAUYIO KaTETOPI€I0 MPOEKTHOTO MUCIIEHHS.

Mera Te3 — oOrpyHTYBATH POJIb IHTEPAKTUBHUX 00’ €KTIB IU3aiHY SIK IPOEKTHOTO
IHCTPYMEHTY (POPMYBaHHSI MICBKMX MPOCTOPIB Ha TEPUTOPIAX, IIO BIAHOBIIOKOTHCA
micias pyHHYBaHb, 1 BHU3HAYWTH TPHUHIUIN IXHBOTO ITOCTAITHOTO BIIPOBAKCHHS.
BuxigHuM MOJOXKEHHAM € T€, 110 1HTEPAKTUBHICTh XapaKTepU3y€e HE TEXHOJIOTIO, a
THUIT 3B 3Ky MDK JIFOJIMHOIO 1 CEpelOBUIIEM. 3TiIHO 3 THUIOJIOTIE€I0, adanTOBAHOO
aBTOPOM JIJIsl TU3alfHy MICBKOT'O CEpEeIOBHUINA, TAKUM 3B’ 130K MOXKE OyTH 00’ EKTHHM,
KOJIM BIUIMB € OJHOCIPSIMOBaHHUM, a00 cy0’ €KT-Cy0 €KTHUM — BiJ] CIIBICHYBaHHS
cTopiH 0€3 KoOpAWHAIli 70 CHUTBbHOTO TopomkeHHs HOBoro (Dins, 2020). Otxe,
3aBJIaHHs qU3aliHepa MoJjsrae He y BUOOP1 TEXHOJIOTI SIK TaKoi, a y BUBHAYCHH1 THUITY
B3a€MOI1, IKy 00’ €KT Ma€ YMOKITUBUTH.

Knacudikanis anantuBHoi apxitektypu M. @okca 1 M. Kemna onucye niana3on
Bi/I KIHETUYHUX KOHCTPYKIIIA JO CHUCTEM, 110 HABYAIOTHCA HAa OCHOBI HAKOMUYEHUX
nanux (Fox & Kemp, 2009), onHak He MOB’s13y€ piBE€Hb aJalTUBHOCTI 3 MacIITaboM
BNPOBaKEHHS. J[J1s1 MICBKOTO CepeIoBUIIIA 1IeH 3B’ SI30K MPUHIIMIIOBUHN, a/Ke Ta cama
TEXHOJIOT1Sl Ja€ PI3HUN CollaIbHUM e(eKT Ha pPIBHI OKPEMOTO €JEMEHTa 1 Ha piBHI
KBapTasly. ToMy aBTOpOM 3alpONOHOBAHO MAaTPULIIO HU(PPOBOro MOTEHIATY, IO
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CHIBBIAHOCHTH  PIBEHb  aJanTUBHOCTI 00’€kTa  (CTAaTHYHHMHA, PEAKTUBHHMH,
NpeAUKTUBHUN, TeHepaTUBHUM) 3 MacmTaboMm #oro iHterpaiii (el1eMeHT, 00’ €KT,
pocTip, MicTo). st BiTHECEHHS 00’ €KTa JI0 piBHS aIallTUBHOCTI BUKOPUCTOBYIOTHCS
TPU TOCIIJIOBHI THUTAaHHSA: YU 3MIHIOE cuUcTeMa (I3MYHHMM CTaH cepefoBHUINA Y
BIJIMOBIb HA JIaH1; YA 3MIHIOETHCS 3 4ACOM caMe IIPaBUJIO PeaKIlii; UM 3/1aTHA CUCTEMa
dbopMyBaTH CTaHH, HE 3aKJajCHI B CIICHApiil Ha eTami MpoeKTyBaHHA. Taki Kputepii
JAl0Th 3MOTY PO3PI3HATH 3asBieHY 1 (PaKTUYHY aJanTHBHICTH: 3HAYHA YacTHUHA
«pPO3YMHHX» MICBKUX PIII€Hb, 10 MO3HUIIIOHYIOTHCS AK MPEIWKTUBHI, HACIpaBIi
JUIIIAETHCS PEAKTUBHOIO.

Bumuii piBeHb aJanTUBHOCTI HE € caMONUTIO. EXcriepruMeHTambHe TOCIIKEHHS
MPOCTOPY, TUIAaHYyBaHHS SKOTO 3MiHIOBaJla poOOTH30BaHa CTiHA B PEaKTUBHOMY abo
MPOAKTUBHOMY PEXHMI, I[0Ka3ajlo, IO JOUUIBHICTh aJamnTailli BHU3HAYAETHCS
OaJlaHCOM MPOCTOPOBUX, CUTYaTUBHUX 1 Cy0 €KTUBHUX SKOCTEN BIAUYTTS MICLS, a HE
JUIIe TEXHIYHOK MOxJuBIcTIO 3MiH (Nguyen et al., 2022). Bigrak BuOip piBHA
aJanTUBHOCTI € TPOEKTHUM PIIICHHSM, SK€ Ma€ TIPYHTYBaTHCS Ha CIIEHApIX
BUKOPUCTAHHSA MPOCTOPY.

Oco0nuBO1 Bary 11i MoJIOKEHHSI Ha0yBalOTh Y KOHTEKCTI BIJTHOBJIICHHS TEPUTOPIH,
MOCTPAXKIAIMX YHACTIZAOK BIMHHM, /1€ TPOEKTYBAHHS YaCcTO MOYMHAETHCS MPAKTUYHO 3
Hyst. S. ['eitn 06¢cTOI0€ MOCIIIOBHICTD, 32 SIKOi IPOEKTYBAHHS PYyXa€ThCA BiJl )KUTTS
710 TIpocTOpy 1 Jiniiie notiM — j10 OyaiBens (Gehl, 2010). V wiif jorimi iHTepaKTUBHUIMA
00’€KT BUCTYNA€E IMOCEPEIHUKOM MIK MOBEAIHKOK JIOAUHU 1 (I3UYHOIO (POPMOIO
CEpEeIOBHUILA, 110 J03BOJISIE YTOUHIOBATH ()OPMY BIJIOBIJHO /10 PEAIbHUX CLEHAPIiB
BUKOpHUCTaHHA. [loka30BUM € JOCBiJ pEeKOHCTpYKIii TailmMc-ckBep y Hb}o—ﬁopKy:
pILIEHHS PO MOCTIMHY MIIIOXIJHY 30HY YXBaJIOBAJIOCS HA IMIJCTaBl IaHUX, 310paHuX
70 1 micig NuUIoTHOro 3akputTTs bpoaseto y 2009 p., — KUIBKICTh TpaBMOBaHUX
MIIIOXO/IIB CKopoTuiacsa Ha 35 %, a Mimoxo/iB Ha NpOiKIKIA yacTuHl — Ha 80 %
(New York City Department of Transportation, 2010). Lle¥t npukian uttocTpye, 110
HaBITh CTATUYHHUM piBeHb HU(pOBi3aIii — 30upaHHs W aHami3 gaHuX 0e3 (PizuyHOi
peaxiiii cepeoBUIIa — MOXKE CyTTEBO BIUIMHYTH Ha pe3yJIbTaT MPOEKTYBAHHS III€ JI0
MOSIBU B MPOCTOP1 OYIb-SKUX «PO3YMHHUX) €JIEMEHTIB.

Jns  BITHOBIIOBAHMX TEPUTOPIM 13 IHOTO BHUIUIMBAE KiJdbKa TPUHIIUIIIB
BIIPOBA/KCHHS 1HTEPAKTUBHUX 00’ €kTiB. [lo-mepiie, moeTamnHicTh: BiJi CTATUYHOTO
piBHS, 10 (QopMye MOKa30BYy 0a3y, /10 PEaKTUBHUX PIIIEHb B OKPEMHUX 00’ €KTax 1
3roJIOM — JI0 CKOOPJMHOBAHMX CHUCTEM MichbKoro macmraly. I[lo-apyre, TexHiuHa
TOTOBHICTh JI0O HApOUIyBaHHs: HaBITh 3a MIHIMQJIBHOTO TOYaTKOBOTO PIBHS
uudpoBizalli JOIIBHO 3aKiafaTH 1H(QpacTpykTypy (KHUBJICHHS, KaHAIU 3B SI3KY,
MICIISl KPITJICHHS), sIKa J03BOJIMTH MIiABUIIUTH PiBEHb aJalTUBHOCTI 0€3 MOBTOPHOI
pekoHcTpyKIlii. [To-TpeTe, CTIMKICTD 10 IepeOoiB eHepronocTayaHHs: 1HTEPAaKTUBHUN
00’ekT Mae 30epiratu 0a30By (YHKIIIO B MacCMBHOMY pexuMi. Takuil migxina
Y3TOJIKYETHCS 3 MPUHIIATIOM «B110yA0BH, Kpaioi, Hix O0yio» (Build Back Better), mo
nepeadadae BUKOPUCTAHHS €TalliB BIIHOBICHHS JUIS IJIBUINCHHS CTIHKOCTI TpoMal
4yepe3 IHTerpaii0 HOBUX TMIAXOIB Yy BIAHOBIEHHSA (i3uuHOI 1HPpacTpyKTypu Ta
cycnutpauX cucteM (UNDRR, 2017).
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OTxe, IHTEpaKTUBHI 00’ €KTH AU3alHY IOIIBHO PO3TJISIATH HE K TEXHOJIOT1YHE
JOTIOBHCHHSI MICBKOT'O TPOCTOPY, a SK NPOEKTHHH IHCTPYMEHT, IO JO03BOJISE
y3roJKyBaTH (GizHuHy GOpMy CepeIOBHIIA 3 peaIbHUMU CIICHAPISIMU KUTTS B HBOMY.
Martpuiist iu¢poBOro MOTEHINaTy Ta KpUTepii BU3HAUCHHS PiBHS aJallTUBHOCTI IAI0Th
3MOTy oOupaTd piBeHb IM(poBi3alli CBIOMO, BIAMOBIAHO 10 Oa)XaHOTO THUITY
B3a€EMOJII1 Ta MacuTady BNPOBaKCHHS. JIJIsl TepUTOpii, 110 BITHOBIIIOIOTHCS IMICIIS
pPYHHYBaHb, IICH IHCTPYMEHT HaOyBa€e 0COOJMBOIO 3HAYCHHS: BiH Ja€ 3MOTY 3aKJIACTH
B CEpPEIOBUIIE 37aTHICTh PO3BUBATUCS PA30M 13 TPOMAIOI0, a HE JIUIIE BiITBOPIOBATH
BTpadcHE.
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KOMITIO3UTOPCBKA TBOPYICTb TEOJAOPA
JIEHHETHUIIBKOI'O

IHoaschka Ipuna LiBua,

JIOKTOP MUCTEILITBO3HABCTBA, IIpodecop,

npodecop kadeapu Teopii Ta ICTOPii My3HUKH,
XapkiBChKa JiepKaBHA akaJieMist KyJIbTypH, YKpaiHa

ManbsoBana OJbra €sresiBHa,
MaricTpaHTka kadeapu Teopii Ta icTopii My3UKH,
XapkiBcbKa JIep)kaBHA akaJieMis KylIbTypH, YKpaiHa

OpHi€ro 3 HAMSICKPABILIKX MTOCTATEH B €BpOINEChKOMY (hOpTEeiaHHOMY MUCTEIITBI
2-0i nonoBuHU XIX CT. € 3HAMEHUTUHN MOJBCHKUN MaHICT 1 (GopTEemaHHUN Teaaror
Teonop Jlemerunpkuii (1830-1915). Vr1im, sk ciaymHo 3a3Hadyae My3HKO3HABEIb
Caiimon Apnonba (Simon Arnold) y cBoiii npaii «BugatHa ocoOHCTICTh, BEIUKUAN
MUTELb, IIAHOBAHUI BUKJIaAa4: Ipo (opTemniaHHy METOAUKY Ta ocoOucTicTh Teoaopa
Jlemetunpkoro» (Ein bedeutender Mensch, ein groBer Kiinstler, ein vergotterter
Lehrer: Zur Klaviermethode und Personlichkeit Theodor Leschetizkys) [1], «Teogop
JlemeTuubKUi, OIHA 3 HAWBUJIATHIIIUX MY3UYHUX ocobuctocTelt XIX — mouarky XX
CTOJIITTS, OyB HE JIUIIIE BUJIATHUM I1aHICTOM, a ¥ 3aJIMIIUB MO0 001 BUIATHUM TBOPUUI
JOCBIJT K Kommo3uTop» [1]. MacmTabHOIO Ta 3HAYYIIOK CKJIAJ0BOIO MHUCTEIBKOT
TisbHOCTI JISIETUIBKOTO € TaKOX HOro KOMIIO3UTOPChKA CHAAIINHA, SIKa JOTETeEp €
MaJio BUBUCHOIO 1 TUTbKM OCTaHHIM YacOM IMOYMHAE 3HOB MPUBEPTATH JIO C€OE aKTHUBHY
yBary My3HKaHTIB-BUKOHABIIIB 1 My3UKO3HABI[IB-JIOCII1THUKIB.

Komnosutopceka TBOpuicTh Jlemeruipkoro, posmnodyara HUM 1€ B IOHI POKU
napajielbHO 3 AaKTUBHMM  KOHIIEPTYBaHHSIM B  SIKOCTI  IlaHICTa-BIpTyo03a,
MPOJOBKYBaIacs YIPOJIOBK YChOTO )KUTTS MUTILIA. Bike mepiiri KoMIo3uTOpChKi TBOpHU
MOJIOZIOTO MY3WKaHTa MPUBEPHYIH 10 cede yBary aBTOPUTETHOI BIJEHCHKOI Ta
Mapu3bKoi MY3UYHOI Mpecu Ta OyJId BHCOKO OIIHEHI BIJIOMUMH MY3WYHUMU
kputukamu. Tak, kputuk AHpi1 bnanmap B peueHsii Ha QopTemniaHHl TBOPU
Jlemernubkoro novatky 1850-x pokiB, omyOikoBaHiii B Revue et Gasett Musicale de
Paris, 3a3HaudaB, mo iXHil aBTOp «3aciayroBy€ Ha Bi3HAKy Cepell YMMAaJoro KoJia
BHUKOHABIIIB, 5IKi TPOOYIOTH CBOI CHJIM B KOMITO3UTOPCHKIN AISUTBHOCTI» [2, ¢. 273]. Bin
0COOJIMBO BIIMITHUB TaKl IT"€CH, SIK «/[Ba sxaiiBopoHKW» 0p. 2, «Ilepie koxanus» op. 11
Neo 3, Kampiuuio Souvenir de Grdfenberg op.9, «Beuipas micHs» op. 11 Ne 5,
Impromtu alla Masurka op. 8 Ne 1, mopiBHIOI04H iX 3 hopTenmiaHHUMU MIHIATIOPAMHU
@. [Ilonena [2, c. 273].

Uumanuii KoMIo3uTopchkuii 10pobok Teomopa JlemeTuipbKoro BKIIOYAE TTOHA
100 TBOpiB pi3HuX »kaHpiB. Cepeln HUX: ABl ONEpHU, KOHLEPT A QopTemniaHo 3
OpPKECTPOM, BEJIMY€3HA KUIbKICTh PI3HOMaHITHUX (OpTEemiaHHUX TBOPIB, a TaKOXK
TBOPH JJIs TOJIOCY 3 OPKECTPOM, KAMEPHO-1HCTPYMEHTAJIbHI i BOKAJIbHI TBOPH.
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Omnepauii 1opo6ok JISeTUIIFKOTO MICTHTh JBa TBOPHU: OJJHOAKTHY KOMIUHY OTIEPY
«Ilepma 3mopmika» (Die erste Falte), a Takox onepy «bpatu 3 Can-Mapko» (Die
Briider von San Marco, 1848—1852 ), 3 sixoi 30epircs nuiie pparMeHrT.

Omnepa «Ilepma 3mopuika» (Die erste Falte) Oyna cTrBopeHa KOMIO3UTOpPOM Ha
JTOpeTo BIJOMOI0 HIMEIbKO-aBCTPIMCHKOrO MUChMEHHHKA, apamaTypra CanoMoHa
I'epmana Mozentans (Salomon Hermann Mosenthal), saxuit O0yB Ha ToO#l Hac
HaWTonyIspHiuM J1iopetuctoM HiMeuunHi, a TaKOXK OJIHIEIO 3 BAXKJIMBUX MOCTaTeH
BiJICHCHKOTO KYJIbTYPHOTO >KUTTS APYroi TpeTuHu XIX CTOMITTS.

3ayBaxxumo, 1o omepHi Tekctu C. MozeHTans Oynu TOKIAJAeHI Ha MY3HKY
OaraTpMa BHJIATHUMHU KOMIIO3UTOpaMHu, cepe skux — Opiapix ¢pon dnotos (Friedrich
von Flotow), I'enpix Mapuruep (Heinrich Marschner), Otro Hikonai (Otto Nicolai) Ta
iH. Cepel HalBIIOMIIIMX ONEPHUX TBOPIB, HamucaHux Ha Jidpeto C. Mo3eHTans,
Ha3BeMo «Becenm npyxunu Binmzopa» (Die lustigen Weiber von Windsor) Otro
Hikounai (Otto Nicolai), «}Onid» ®@panna Jonmnepa (Franz Doppler), «®@osbkyHrep»
(Folkunger) Enmynna Kpeumapa (Edmund Kretschmar), «[{apuns Casebka» (Konigin
von Saba) Kapna [Nompamapka (Karl Goldmark) ta «3omotuit xpect» (Das goldene
Kreuz) Irnana bproms (Ignaz Briill) [3]. 3a ctBepmkenHsaM nocuignuka Paiinxapra
Maiiepa (Reinhart Meyer), C. Mo3eHTallb «sSIK Maibke KOJEH IHIIUNA HIMEIbKHMA
nioperuct XIX cTOMTTS, MaB BUpa3Hy My3UUHICTb, IKa O€3MOCEPEIHbO TPOHUKAIIA B
MOBY Ta CTWJIb BUKJIay TEKCTIB» [3].

Croxert onepu «Ilepiiia 3Mopiiikay, SIKAii 3HAYHOIO MIPOIO MOXOAUTH BIJ TPaAUIIA
komenii del arte Ta onepu-buffa, 6asyerbcs Ha 1r000BHIM 1HTpU31. [IpekpacHa mapkiza
— IFepoiHs OMEPH — Uepe3 CTpax Mepe.l 3aMDKKIM HisIK HE MOXKE HAaBOKUTHUCS 3pOOUTH
BUOIp Mi’k TPhOMa MOKJIOHHUKAMH. [i IIOKOTBKA X0Ye MiAITOBXHYTH CBOIO TOCIIOUHIO
710 TIUTI00Y 3 COPOM’SI3JIMBUM BIKOHTOM, SIKUM 11 KOXa€. 3a/J1s [IbOTO BOHA CTBEPJIKYE,
HIOUTO MOMITHJIAa 3MOPIIKY Ha 4YOJIi MapKi3u, 10 3MYIIYE OCTaHHIO BPEIITI-PEIlT
3poouTH cBiil BUOip. ToX 3aBASIKM 1HINIATHBI MIANPUEMIIMBOI CIY>KHUI[ HEpILIyyda
rapa Jocsrae maclIuBOro KiHi [4].

[Ipem’epa uporo tBopy T. Jlemerunpkoro, sxa BinOymacs B [Ipasi y 1867 pori,
CTaJla HEBIaJol. YTIM 3TOJIOM OIepa 3 BEIMKUM YCIIXOM WIIJIa Ha CIEHax
HaWBIIOMIIIUX OMNEpHUX TeaTpiB €Bpomnu, 30Kkpema, HarionanbHOrO TEaTpy B
Mamnreiimi (Nationaltheater Mannheim) ta Binercrkoi JlepkaBHoi ornepu (Staatsoper
Wien). Ha sxanp, micis 1883 p. BOHa 3HUKAE 3 ONIEPHOTO PENepTyapy.

Hoge Bigpokenns onepu Jlemeruibkoro «Ilepiia 3mopiikay Bi0ynocs BxKe B
Haii yac. Tak, y 2015 porri 3a TBopuoi iHiLiatTuBu apTucTiB CanonHoi onepu Kapicpye
(Karlsruher Salonoper) Bona OyJsia mocTaBlieHa Ha CIIEHI I[LOTO TeaTpy 3 HArojau
CTOpIYYs 3 JHS CMEPTI KOMIIO3UTOpa i OTpuMasa BeJIMYe3HUH ycrixX 1 BU3HaHHS [4].
[Ticns mporo omepa moyasia HOBE KUTTS Ha CIIeHaX 1 KOHIICPTHUX MalTaHIYNKaX Pi3HUX
KpaiH cBiTy. OkpeMi HOMepH (30KpeMa, YBepTiopa, apis MapKi3u TOUIO) 3ByYaThb y
BUKOHAHHI BIJOMUX apTUCTIB 1 My3HUYHUX KOJICKTUBIB, cepen sikux — [llanxancbkuit
cumponiunuii opkectp (Shanghai Philharmonic Orchestra), crmoBaibka cmiBauka
(compano) KOmis Pagom (Julia Radosz) ta iH.

OpxkectpoBuii 1opo6ok T. JlenmeTuibKoro MiCTUTh JUIIE 1Ba TBOpH (0OuaBa O6€3
MO3HAYEHHS OMYCY) — OTHOYaCTUHHUMN opkecTpoBuit TBIp «Kinocenn» («Filmszenen
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fiir Orchester») [5] Ta kontnepTHa 11’ eca Ckepyo ons éanmopuu ma opkecmpy (Scherzo
fiir Horn und Orchester), omy0ikoBaH1 Bxke Miciisg CMEPTI KoMro3utopa. Bouu 0ynu
ynepiie Bujani y Bigni y 1938 porrl BigzoMum My3udHUM BuaaBHULIITBOM Universal
Edition [6].

3 opkectpoBuM crnaakoMm Teomopa JlemeTUIbKOro TICHO MOB’Si3aHA TaKOXK
BOKaJIbHO-OPKECTPOBA TBOPYICTh KOMIIO3UTOpA, MPEJACTaBIeHA JIPaMaTHYHOIO
oananoro «Jlouka BoeBom» (Des Woiwoden Tochter) nist xopy, COJIbHUX T'OJIOCIB Ta
opkectpy (1862), CTBOpEHOIO Ha TEKCT OJHOWMEHHOI 0anaay BiIOMOTO HIMEIBKOTO
nmoeta-pomantuka Ewmanyens ['eitbens (Emanuel Geibel, 1815-1884). Tgip
JlenmeTUIbKOTO TPHUCBSIYCHUA BUIATHOMY OIIEPHOMY KOMIIO3UTODPY, MPOBITHOMY
MmaiicTpy (paniry3skoi Benukoi onepu J»xakomo Meitepbepy (Giacomo Meyerbeer),
akuii 3 1842 poky o0iiimMaB mocagy TE€HEpaJbHOTO MY3UYHOTO JUPEKTOpa
(Generalmusikdirektor) bepaincekoi omepu. Y mys3uii Oanagu T. Jlemetuiipkoro
SICKPaBO BIAI3EPKATIOIOTHCS XapaKTePHI PUCH POMAHTUIHOTO CTHITIO.

TBip «Jlouka BoeBoaM» JlemeTuiipkoro ymnepiie OyB omyOsikoBanuii B 1862 p.
3HAMEHUTUM HIMENbKUM My3uduHuM BupaBHuitBoM C. F. Peters y Jleitnmiry Tta
bepmini [7]. Cain 3ayBakuTH, 110 TIOPSJ 13 BUIIE3a3HAYCHUM BapiaHTOM 1IbOT'O TBOPY,
MIPU3HAYEHUM JJIS1 XOPY, COJIBHUX T'OJIOCIB Ta OPKECTPY, ICHY€E TaKOK MOTro aBTOPChKA
BepCiA ISl YOTUPHOX TOJI0CIB Ta GopTemniano [7].

Jlo cdepu KamepHO-IHCTpyMEHTadbHOI TBOpuUoCcTi Teomopa JlemeTuipkoro
Hajexarb 2 TBOpu: Bapiamii g robos Ta ¢opremniano Ha Temy beTxoBeHa
(Variationen fiir Oboe und Klavier liber ein Thema von Beethoven) ta «Ilicas 6e3
ciiB» st ckpurnku (Lied ohne Worte fiir Violine), onmy6ikoBana y Bigni B 1867 p.

OCHOBHY 4YacTMHY KOMIO3UTOpPChKOro nopobky Teomopa Jlemeruubkoro
CKJIa[aroTh (popTemiaHHl TBOPH, IIO € 3aKOHOMIPHUM IPOSBOM JOMIHYBaHHSI caMme
(dopTeniaHHOr0O BUKOHABCTBA Ta TMENAroriku y KWOro MHUCTEUbKIH HISIbHOCTI. Y
xapakTtepl ¢opTeniaHHoi TBOPUOCTI JICMIETUIILKOTO 3arajioM sSICKpPaBO MOETHYIOTHCS
PHCH POMAHTHYHOI Ta CalOHHO-BipTyo3HOi cruictuku. Moro doprenianni TBOpH, 3a
CITYIIIHAM BHCJIOBOM B1JIOMOI MOJIBCHKOT gociiguui €B8u Higenpkoi, « 1eMOHCTPYIOTh
KOMITO3UTOPA SIK YyJI0BOTO MiaHICTa, SKUI 4y10BO BOJIOIIB (POPTEMIaHHOIO TEXHIKOIO»
[8].

dopTrenianHa TBOPYICTh KOMITO3UTOPA MPE/ICTABIICHA MTEPETYCIM TAKUMU >KaHPaMH,
ak: 1) BipTyo3Ha mapadpasza Ha MOMYJISApHI OMEpHI TeMH; 2) CIOiTH; 3) Kampidyio;
4) UMKJIM MIHIATIOP; 5) OKpEMI PI3HOXKAHPOBI I’ €CH (HOKTIOPHU, EKCIIPOMTH, Ma3ypKH,
BaJIbCH, €TIO/IM, TIPEITIOAi1 To110). Jlo chepu GopremiaHHOT TBOPUOCTI HATICIKUTH TAKOK
€IMHUM IHCTPYMEHTAIBHUI KOHLIEPT KoMno3uTopa — CuMdoHiuyHuil koHIEepT c-moll
s popTeniano 3 opkectpoM (Concerto-symphonique pour le piano et I’orchestre).

Kanp BipTyo3HO1 napadpazu Ha MOMYJSPHI ONEPHI TEMU PENPE3CHTOBAHUN Y
¢doprenianniit TBopuocti T. Jlemerunbkoro TtBOpoM Andante finale de 'Lucia di
Lammermoor' by Donizetti (Andante finale na Temu onepu I'. Jloninerti «JIrouis ne
Jlammepmyp», 1854-1855 pp.), HanMCaHUM BUKIIFOYHO IS OJHIET JTIBOT PYKH.

Lleit TBip siBNsie coOor0 BUIbHY TpaHckpumiito cekcrery «Chi me frena in tal
momento» 3 omnepu [oninerri «Jltouis mi Jlammepmyp», CTBOpPEHOI 3a MOTHBAMH
pomany Banwsrepa Crotra «Jlammepmypchka HapeueHay. [lapadpasza Jlemeruipkoro
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SICKpPaBO JAEMOHCTPYE BIPTYO3HI Ta XyJIOKHIN MOXIJIMBOCTI SIK CaMOTO aBTOpa, TakK i
POMAHTUYHOIO MMIaHICTUYHOTO MHCTENTBA 3arajoM. BTuloounm JpamMaTHYHHMA
eMoIliiHui o0pa3 Jlrouii, il KOXaHHS i CTpaXKaaHb, KOMIIO3UTOP y BUKJIAJ(l My3UYHOTO
Marepiaiy Mmopsjl 3 BUpa3HUM IHTOHYBaHHAM Menojiii popMye HacuueHy ¢GakTypy, B
AKIA pyX aprekoBaHUX (Qirypailiii, moCTylmOBO PO3POCTAIOUNUCH, OXOIUIIOE BCIO
KJaBiaTypy dopremniano [9].

Kanp croitu uis popreniaHo npeactaBieHuil y 1opooky T. JlemeTupkoro gpoma
TBOpamu — 1) croitoro «Croraam mipo Itamiro» (Souvenirs d'Italie) op. 39 Ta 2) croiToro
«Y cimbebkiit MictieBocTi» (A la Campagne) op. 40.

Croita «Cmoramu mpo Iramiro» (Souvenirs d’Italie) op.39 wmictuTe mIicTh
pI3HOXapakTEepHUX TM€C, y SAKUX KOMIIOBUTOP BTUIIOE sICKpaBl  00pasu
Hali3HAMEHUTIMNX MICT Ta npupogHux nam satok Itami (1. bapkapona (Benemis),
2. Cpitnsiuku (Le  Lucciole), Scherzo (Komo), 3. Kanmonerra, Tockana vy
ctapoBuHHOMy cTwi (Toscana all' Antica), (®nopenuis), 4. Mandolinata (Pum),
5. Tarantella (Heamons), 6. Cinuniana (Siciliana all' Antica) (KanTtanis).

VY cBoro uepry, croita «Y cuibebkiii MicueBocTi» (A la Campagne) op. 40,
Hanicana Onu3bko 1890 poky, Bkimouae B cebe 5 mec (1. Etron. 2. Pomanc.
3. Intepmerno. 4. Menonis a la Masurka. 5. Danse a la russe).

Kanp xamnpiyuio mpenctaBiieHuid y TBopyocTi Teomopa JlemeTupkoro paHHiM
doprenianaum TBopoM «Crioranu npo ['pedendepry (Souvenir de Grdfenberg) op. 9
(1852), Bu3Hauenum aBTOpoM sik Capriccio a la valse.

Cepen yncineHHUX HUKIB (POPTEMIAHHUX MIHIATIOp KOMIIO3UTOPa OCOOJIMBY yBary
no cede mpuseptatoTh: 1) licTe iMnposizawiil ans dopreniano op. 11 (1852-54);
2) Ilacreni (4 m’ecu nis ¢popremniano), op. 44; 3) «Kazku roHocti» (Contes de jeunesse)
s opTeniaHo, op.46.

ukn «IIlicte immpoBizauid st Qopremiano» op. 11 micTuTh  sickpasi
XapaKTEepUCTHYHI I’ ecH mTporpamHoro xapakrepy: 1) Conoaka mpis, Imnposizauis (La
doux Reve, Impromptu); 2) Cnoran (Le Souvenir); 3) Ilepmie koxanus. IMmpoBsizariis
(Le Premier Amour, Impromptu); 4)Heanonitanceka Oapkapona (Barcarolle
Napolitaine); 5) Beuipns micas (Chant du Soir); 6) Manenska koketka, Ckepriuno (La
Petite Coquette, Scherzino). Jlo nuxmny «Ilacteni» op. 44 BXoasaTh 4 11’ €cu, KOHTPACTHI
3a 00pa3HO-)KAaHPOBUMHU 1 TEXHIYHO-BUKOHABCHKUMHU o3Hakamu: 1) [Ipenromis,
2) XKura, 3) 'ymopecka, 4) [nTepmenio B okTaBax.

HaiirikaBimmM 1 Hali3HAYYIIMM cepell UKIIIB MiHiaTiop Teomopa Jlemeruupkoro
€ ¢opremiannuii nukn «Kasku ronocti» (Contes de jeunesse), op. 46. Bin micTuTh 9
nporpamuux m’ec: 1. Konuckona (Berceuse). 2. Tak tanuoBaiza mama (Ainsi dansent
Maman). Menyet y crapoBuHHomy cTtuii (Menuet all'antica). 3. Ckiagna ictopis
(Affaire compliquée). Kanon. 4. XBuwimna cMyTky (Un moment de tristesse). 5. Tokata
(ITocsita Yepni) (Toccata (Hommage a Czerny)). 6. ImnpoBizaiiss Ha CHOMHUH PO
I'enzenpTa (Impromptu en souvenir de Henselt). 7. ['aBoT y crapoBuHHOMY CTHIII Ta
cyudacHuii mro3et (Gavotte all' antica et Musette moderne). 8. Fantasiestiick (ITocBsita
Mymany). (. (Hommage a Schumann). 9. Ilocssita lloneny (Hommage a Chopin).
Cepen HHMX 0cOOJMBY yBary HpHBEpTalOTh 10 cebe Hacammepes YOTUPH II'€CH,
MPUCBAYEHI TIaM’STI BUAATHUX Kommo3utopiB-mianicTiB — Kapnma UYepni (Ne 5),
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Anonbda ['enzenbra (Ne 6), Pobepra [llymana (Ne 8) ta @punepika [llomena (Ne 9).
Koxna 3 Hux sBisge cob000 HEMOB OM MY3WYHHM MOPTPET MUTIS, CTBOPEHUH 13
BUKOPUCTAHHSM €JEMEHTIB Oro TBOPYOi MaHEPH 1 CTUJIIO, 1 BOJHOYAC € CTBOPEHUM
32 KJIACUYHOIO TPAIUINIEI0 MY3WYHUM MPUHOLICHHSM, 3HAKOM BEJIMYE3HOI MOBaru 1
MOKJIOHIHHS OJTHOMY MaiCTpy BiJI 1HIIIOTO.

3ayBaXMMO 30Kpema, 0 ynpoiomx >kutts T. Jlemeruipkoro BigOyBaeThcs
MIOCTYTOBE 30UIBIICHHS BIJICOTKY caMe ITUKJIIYHUX TBOPIB KOMIIO3UTOPA BiTHOCHO
3arajbHOI KITBKOCTI HOTO (hopTeniaHHUX TBOPIB.

Cepen okpemux (opTemianHuX 1M’ ec JIemeTuIbKoro HaibIbIIe MiCIIe MOCiAal0Th
Ma3ypKH, TIPE/ICTaBlIeHI JEeB’siIThMa TBOpamu, a came: Mazurka op. 2 Ne2 (1850), 2
Mazypku op. 8 (1852), Mazypka op. 15 (1855), 2 mazypku op. 24 (1861), Le Bal d'hier,
Mazurka-Reverie (Buopawmniti 6an, Mazypka-mpis) op. 35 Nel, Mazurka-Impromptu
op. 38 Ne2, Melodie a la Mazurka op. 40 Ne 4. T'ooBHMMH pHCaMU Ma3ypoK
Jlemernubkoro, sk 3a3Hadyae EBa Higenpka, € «3HauHui (pakTypHUH 1 JUHAMIYHO-
EKCIIPECUBHHUM KOHTPACT Y MPOCTOPI KOPOTKUX MY3MYHUX (PparMeHTIB, BIICYTHICTb
KaHTHWJICH Y MOTHUBAX 1 YUCJICHHI BIPTYO3H1 BCTaBKW» [8].

VY doprenianniii TBopuocti Teomopa JlemeTunbkoro siCKpaBo pernpe3eHTOBaHI
XKaHpu HokmopHy (HOKTIOpH « Mpii» (Réverie) op. 1 Ne 1, 1850; HokTtopH op. 12 Ne 2;
danTasig-HokTiopH (Fantasie-Nocturne) op. 42 Ne 2), eéanscy (Capriccio a la valse
Souvenir de Grdfenberg op. 9, 1852; Valse chromatique op. 22, 1857; Basibc «Cnioran
npo Iuuiey (Souvenir d'Ischl) op. 35 Ne 2; Bansc-kanpic op. 37; Valse Coquette op. 42
No 2), excnpommy («JIBa xaiiBoponku» (Les deux Allouettes) op.2 Ne2;
«J13BiHOUKM» (Les clochettes) op. 16; «Comoaka mpisi» (La doux Reve) op. 11 Ne 1;
«ITepme xoxanus» (Le Premier Amour) op. 11 Ne 2), emrwody (La Cascade op. 10
(1852), Erwop-xamnpic Perpetuum mobile op.20 (1855), ertoq op.40 Ne 1; Tpmu
XapaKkTepUCTHUHI eTioau op. 41; eton La Piccola op. 43 Ne 2; Etude Heroique op. 48
Ne 3), npenrooii (Prelude op. 44 Ne 1; Prelude-Humoresque op. 48 Ne 1; JIBi npentoaii
st poprenmiano op. 49). Takox cepen (QopTenmiaHHUX TBOPIB KOMITO3UTOPA
npeacTaBiIeHo xaHpu pomancy (Pomanc mns popreniano «IIpomanns» (Les Adieux)
op. 14, 1857; Pomanc op. 40 Ne 2), monsku (Polka de Salon op. 21, 1855; Filigrane-
Polka op. 23, 1857), 6apkapomu (Barcarola (Venice) op.39 Ne 1), koimckoBoi
(Berceuse op. 19 Ne 4), ckeprimno (Scherzino-Impromptu op. 25, 1861) Toro.

HaiimacmtabHimmm 1 HaiBimoMmimuMm  (GopTenmianHuM  TBopoM  Teomopa
Jlemetunpbkoro € CuM@OHIYHMI KOHLIEPT A0 MIHOP IJsi (hOpTEmiaHO 3 OPKECTPOM
(Concerto-symphonique pour le piano et l'orchestre), op.9, OpIEHTOBHOIO J1aTOIO
HAMMCaHHS AKOTro BBaKaeThest 1909 p.

Ha nymky mnosbebkoi gocmianuili EBu borynu, pimieHHsS 100 CTBOPEHHS
¢dboprenianHoro kouuepty T. JlemeTuipbkuii MpuiHSB, IMOBIPHO, TTiJ] YaC HAaBYaAHHS y
Kapina Yepni y Bigni, «maroun Ha yBa3i ceOe sk BukoHaBis» [10, c. 21].

Konnept Hanucanuit JlemeTupkum y (Hopmi COHATHOTO ajerpo 3 TPATUIIHHOIO
JUTSE  KJIAQCMYHOTO IHCTPYMEHTAJIBHOTO KOHIIEPTY TMOJBIMHOIO EKCIO3UIIIEI0 Ta
BIPTYO3HOIO KaJICHIII€I0 colicTa y (iHam TBOpY. (3ayBakuMO, 110 OKPIM IIbOTO aBTOP
7I0J1aB 10 KOMIO3UIIIAHOT CTPYKTYPH KOHIEPTY 1€ Bl MEHIII KaJIeHIIii, po3TaIlioBaHi
BcepeauHi TBopy). OCHOBOIO TEMAaTUYHOTO PO3BUTKY € BEJIMYHA TeMa T'OJI0BHOI apTii,
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sKa 3BYYUTh B OCHOBHIM TOHambHOCTI c-moll, Ta mipuyHa Tema mo6idYHOI mapTii,
BUKJAaJ€HA Yy MEIIaHTOBIA TOHaJbHOCTI. Ilomanmpima B3aemMomiss MK UMM
KOHTPACTHUMH 3a XapaKTepoM 00pa3HO-TeMaTHYHUMH chepamu QopMye My3UUYHY
npamarypriro Konuepry.

Y wMy3umi  Cumdoniunoro konuepty T.JlemeTurpkuii 3HAYHOIO MIPOIO
JEMOHCTPYE POMAHTHYHI TEHJACHII BOJHOYAC sK J0 cumdoHizamii QopremniaHHOI
napTii, Tak 1 0 pIBHOMPABHOTO J1AJIOTy MK MapTisIMU COJIicTa Ta OpKecTpy. Takox B
My3WYHIM fapamaTyprii Ta QaxTypi TBOPY CIOCTEpITa€TbCs, 3a CTBEPKCHHSIM
E. borynu, «00’eaHaHHA LUX CKJIAJOBUX B OJHE IJIe AJII JOCATHEHHS IMOBHOTO
cuM(OHIYHOTO 3BYUYaHHS, B IKOMY (OpTEMiaHO CTa€, Tak OM MOBUTH, IHCTPYMEHTOM
opkectpy» [10, c. 31], mo cTae HaOUTBII MOMITHUM y (biHATI TBOPY. YTIM 3arajioM
KOMITO3UTOP, JOTPUMYIOUYUCH CTUJIICTUKU BIPTYO3HOTO miaHi3Mmy cepeauHu XIX cr.,
HalyacTIlle Ha/lae MPOBIAHY POJIb B aHCaMOJIEBI B3aeMO/IIi came napTii popTeniaHo,
AKY JIUIIE TATPUMYE i TOMOBHIOE OPKECTP.

Hanzpuuaitno edextHa QopremnianHa maptis KoHUEpTy MO3HauY€HAa BUCOKUM
pIBHEM BIPTYO3HOCTI, fKa MPHUCYTHS B MapTii codicTa Maixke OesnepepBHO. Y
BUKJIQJICHH1 (popTeniaHHO1 mapTii KOMIIO3UTOP aKTUBHO BUKOPUCTOBYE PI3HOMAHITHI
BUJIM BIPTYO3HOI TEXHIKM (30KpeMa CKJaJH1 Macaxi, raMu, OKTaBU, OpHAMEHTAJIbHI
¢irypariii Tomo, SKi 3By4aTh Y HaJ3BHYAHO MIBUAKOMY TEMITI).

VYTiM, nornpu 3HaYyHIicTh My3ukd CuM(OHIYHOTO KOHIIEpTY c-moll, 1ei TBip, 5K
3a3HavaroTh gochaigHuku [10, c. 20-21], HikoM He BUKOHYBABCs aHi caMUM Teoa0poM
JlemeTubKuM, aH1 KUMOCH 13 OJIM3bKOTO OTOYEHHS YU BUJATHUX YUHIB KOMIIO3UTOPA.
[Tepuie BUKOHaHHS IILOTO TBOPY, HOT'O CBITOBA MpemM’epa (y Bepcii i 2-X ¢hopTeniaHo,
comict JleBin bpenmoy, naprtito opkectpy BukoHaB Tomac I'punkiB) BinOynacsa 27
munHsA 1977 p. na Hetonopreskomy my3uuHomy (dectubam (Newport Music Festival)
[10, c. 35]. Ilepuie BukoHaHHs oBHO1 Bepcii KonuepTy BinOynocs Bocenu 1977 poky
B Piumonzil y BukoHaHHi miaHicta-comicta JleBina bpeamoy (David Bradshow) Tta
Virginia Beach Pops Orchestra mig kepiBaHuiiTBom Bijomoro aupureHta Bonrepa Hyna
(Walter Noona). 3room GIHCKy4Hii 3aMKC 1OTO KOHIEPTY OYB 3/11MCHEHHI B1IOMUM
oenbrivicekum mianictom [lerepom Pitiienom (Peter Ritzen) pasom 13 [llanxaiicekum
(GiTapMOHIYHUM OPKECTPOM i KEPIBHUIITBOM BHJIATHOTO KUTAaHCHKOTO JUPHUTEHTA
[Ten [ao (Peng Cao) [11].

3ayBakMMO TaKoX, 1110 [lerep PiTieH, sikuit oTpumMaB 0coOIMBE BU3HAHHS CaMe SIK
iHTeprperatop TBopiB Pepenna Jlicra ta Teomopa Jlemerunpkoro, y 1991 pomi
3acHyBaB ToBapuctso Jlemerunpkoro B ban-Inun (ABctpis). Toro xx 1991 poky Bin
pazoM 13 mpaBHyukoro Teomopa Jlemerunkoro Maprper Tayrmnir (Margret
Tautschnig) BimkpuB Takok MDKHApOJHY JIITHIO akajeMii0 iMeHi JlemeTuibKkoro
(Internationale Leschetizky Sommer Akademie) npu BigeHCbKOMYy YHIBEpCHUTETI
MY3UKH Ta BAKOHABCbKUX MuUCTENTB [11].

SAckpaBa BukoHaBchKa iHTeprnpeTarliss Konnepry Teomopa JlenmeTuibkoro Takox
Oyna cTBOpeHa BIJOMHM TMOJbCHKUM TiaHicToM ['yoeprom PyrtkoBcwhki (Hubert
Rutkowski) pazom i3 opkectpom PixkemoBcbkoi ¢inapmonii (Rzeszéw Philharmonic
Orchestra) minx kepiBauITBoM aupureHTa Tomama Xmisst (Tomasz Chmiel).
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3ACTOCYBAHHSI MATEMATUYHOTI'O AITAPATY
MEPEK IETPI JJISI MOJIEJIIOBAHHS TMHAMIKH
IJIEPO3MO/ILTY POIO YIAPHUX BE3NIJIOTHUX
JITAJTBHUX AIIAPATIB J/I51 YPAKEHHSI TPYIIOBUX
IJER

Bacuaenko O. A.,

TOKTOp (inocodii, MPOBIIHMUN HAYKOBUI CIIBPOOITHUK,

[{enTpanbHuil HAYKOBO-TOCIITHUN 1THCTUTYT 30poiiHux Cun Ykpainu (M. Kuis),
1IITOJIKOBHUK

IHoBkomurhum I. 1.,

JIOKTOP TEXHIYHUX HAYyK, CTApIINN HAYKOBUMU CIIBPOOITHUK,

TOJIOBHUIM HAyKOBUH CIIBPOOITHUK L{[€eHTpY BOEHHO-CTpATETTYHUX JOCIIIIKEHD,
HartionansHuit yHiBepcutet 06oponn Ykpainu (M. Kuip)

Iepeapiii O. B.,
KAaHIMUJIAT BIMCHKOBUX HAYK, CTAPIINI TOCHTITHUK, HAYaJIbHUK YIIPaBJIIHHS,
Anminictpanisa [lep:kaBHoi crienialibHOI Ci1y»K0u Tpancnopty (M. KuiB), moJIKOBHUK

AKTya/IbHICTh. PO3BUTOK TEXHOJIOTI TPYIMOBOTO (POMOBOT0) 3aCTOCYBaHHS
oesmimoTHux JitanbHuX anapariB (brJIA) 3yMoBmo€e HEOOXIIHICTH PO3BUTKY
MaTeMaTUYHOTO anapary MiATPUMKH MPOIECIB YIIPABIiHHS HUMH B OOMOBUX YMOBaX.
OpHi€r0 3 KJIIOYOBHUX 3a/lad 3aCTOCYBAaHHS POIO PI3HOTHUNHMX yaapHux bmnJIA e
po3noain HasiBHOTO pecypey (bnJIA) mixk 06’ extamu rpynoBux e (I'LT), siki Takox
BIJIPI3HSIOTHCS 32 TUIIOM, MPIOPUTETHICTIO Ta CTYNEHEM 3aXMIIEHOCTI (MIPUKPUTTS).
[Ipu upbomy BnJIA pi3HMX THUMNIB MaOTh BIIMIHHI XapaKTEpPUCTUKU (30KpemMa
IIBUJKICTh TOJbOTY, TAaKTUYHUM pajiyc, OOHOBE HABAHTAKEHHSA, TUIU Ta Macy
0O0MOBUX YAaCTHH, BAPTICTh 3aCTOCYBAHHSI), 1110 3YMOBIIIOE BIIMIHHOCTI y MOTEHITIHHIMI
e(hEeKTUBHOCTI ypaxkeHHs 00’ €KTiB TOTO a0o0 iHIIoro tumy y ckiami ['Ll.

Jns hopmyBaHHS parioHaIbHUX BapiaHTiB Hiunepos3nonauny (LIP) poro ynapHux
brJIA TpaauuiiiHO MOXYThb BUKOPUCTOBYBATHCS €BPUCTHYHI a00 ONTHUMI3aliiHI
MeTOAM (HaNpUKIaJ, METOAW JIHIHHOTO YM JUHAMIYHOTO MTPOTpaMyBaHHS THITY
“3a/ayi mpo mpu3HavYeHHs~ 200 ““3a71a4i PO PIOK3aK’’), a OCTAHHIM YaCOM i aIrOPUTMH
Ha OCHOBI HaBUYCHHMX MOJEJICH IMTYy4YHOro 1HTENeKTy. [IpoTe orpumani Bapiantu L[P
MO>KHa BBaXKaTH ONTUMAJIbHUMH JIMIIE JJIs IEBHOTO MOMEHTY Yacy. AJie Takl pillleHHs
HE MOXYTh JIMIIATUCh HE3MIHHUMH B YyMOBaX BHCOKOi JWHAMIiKU BHUKOHYBaHHX
3aBJaHb Ta MOTEHIIIWHOT MpOoTHAIl mpoTuBHUKA. [losBa HOBUX 00’€KTIB y pajiyci mii
pO10, 3MIHA iIXHBOTO CTaHy a00 MPIOPUTETHOCTI, 3MiHA O0CATIB JOCTYIIHOTO PECYPCY
poto (yHacmigok BTpaT abo ButpaT briJIA) Toio moxe nmotpedyBaTu onepaTuBHOTO
KOPUT'YBaHHS BapiaHTiB onTuManbHOTO [P 3 ypaxyBaHHSAM IMHAMIKK TOTOYHUX 3MiH
y KOH(pIIKTHOI cuctemu “piit briJIA — rpynosa uiias”.
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3a TakuX yMOB JOLIBHUM MOXE€ OyTH BUKOPHCTAHHS MAaT€MaTUYHOIO amapary
mepex [leTpi, akuil Haga€e MOXKIUBICTh (POPMATBHOTO OMUCY JIHUCKPETHO-MOAIEBUX
CUCTEM 1 JIO3BOJIIE OMNUCYBAaTH IMapajelibHi, AaCUHXPOHHI, KOHKYPEHTHI Ta
B3a€MO3AJICKHI MPOIECH B JUHAMIYHUX CUCTeMax. JlJist mocmiKyBaHo1 3aa4i e Jae
3MOTYy TMPEJCTaBIATH HE TUIbKK chOpMOBaHMM BapiaHT npuszHaueHb “bnJIA poro —
06’ext I'll”, a # mporec Horo peaizalii Ta JUHAMIYHOI 3MIHM CTaHIB KOH(IIKTHOI
cuctemHu y yaci [1-9].

MeTo10 10C/TiIKEeHHS € BU3HAUYCHHS MOXJIMBOCTI 3aCTOCYBaHHS MaTeMaTUYHOTO
anmapary mepex Ilerpi mius dbopmamzarii tTa momemoBands [P poro pizHOTHITHHX
yaapaux bnJIA 3 ypaxyBaHHSIM JWHaMiKH 3MiH cTaHy poto, o0’ektiB ['1] Ta
napaMeTpiB 30BHIITHHOTO CEPEIOBUIIIA.

PesyabTarn pocaimkenns. IlpoBeneHuili aHami3 TEOPETUYHHX IOJIOKEHb
MaremaTuyHoro anapaty mepex [lerpi [10—14] ta geskux NpukIIaJHUX 3a/1a4 Ha HOTo
OCHOBI CBIAYMTH MPO T€, IO KiIacuyHa Mepexa [lerpi Mae meBHI OOMEXEHHS s
MIPEACTABICHHS] HEOHOPiAHOTO poto bBrJIA, OCKIIBKM BUKOPUCTAHHS OJTHOTHUITHUX
MapKkepiB He 3a0e3neuye BioOpakKeHHs XapaKTepUCTUK PI3HOTUITHUX yaapHuX briJIA
ta 00’ekTiB 'Ll, SIKi XapakTepU3yIOThCsI MHOXKHUHOIO PI3HOPIIHUX MapaMmeTpiB. Tomy
U1 MojienmoBaHHs quHaMmiku I[P poro ymapuux briJIA s ypaxkenus I'Ll, Ha Ham
MOTJISA, OIIILHO BUKOPUCTOBYBATH PO3IIMPEHHS IILOTO MATEMaTHYHOIO araparty,
SKE TIOEJTHY€E BJIIACTUBOCTI KOJILOPOBUX, YACOBUX Ta CTOXaCTUYHUX Mepex [lerpi.

Konvoposi mepeoci 1letpl naroTh 3MOry 3ajaBaTH MapKepaMm HaOlp aTpuOyTiB 1
TaKUM YUHOM po3pi3HATH TUNHU briJIA ta 00’ektiB I'L] 6€3 cyTT€BOro yckiaJHEHHS
CTPYKTypH Mepexi [6]. Yacosi mepesrci 103BOISAIOTH BPaXyBaTH TPUBATIICTh OKPEMUX
MPOILIECIB, YacoOBl 3aTpPMMKH a0o0 I1HTEpBaJIM, 30KpEMa BpPAaxXOBYBaTH PIZHHM Yac
nocsirHeHHst o0’ektiB 'Ll pisHoTMmHMMEM ynapHumu bnJlIA, ski maioTe pi3HY
IIBUJKICTh, JANBHICTH N0 00’€KTa, Macy OOWOBOi YAaCTMHM Ta MOTEHIIIHY
e(eKTUBHICTh ypakeHHs. Y Takuil crocid mepexa llerpi 3a0e3nedye QuUCKpeTHO-
nojieBe mpeactaBieHHs mnporecy [P Ta maroTh MOXIMBICTH MOCHIKYBAaTH 3MIHY
CTaHIB CUCTEMH Yy 4Yaci 3 ypaxyBaHHIM MapajieIbHUX B3a€EMOMOB’ I3aHUX TIPOIIECIB.

Cmoxacmuuni Mepedici JAIOThb 3MOTY BpPaxOBYBaTH WMOBIPHICHUI XapakTep
okpemux noAiil y koudmikti “pii briJIA — rpynosa uine” (Hanpukian, briJIA MoxyTh
MaTd Pi3HY IMOBIpHICTh HaBeieHHS Ha 00’ekT I'l] Ta Horo ypakeHHS B ymMoOBax
MPOTU/IIT TPOTUBHUKA).

Junamiky [P MoxHa mpencTtaBUTH SK MOCTIJOBHY 3MiHY MapKyBaHHS MEpPExi
[Terpi. [To3unisimu BigoOpaxkaroThcst ocHOBHI cTanu briJIA ta 06’ extiB I'Ll: noctymnHmit
pecypc (brJIA), niusa skux yxxe chopMoBaHO NMpu3HAYeHHs, moTouHi o0 ekt I'1], a
TaKOX KIHIEB1 a00 MpOMIXKHI cTaHu poto Ta 00’ exTiB 'L (biJIA B mosboTi, BTpaueHi
bnJIA, ypaxeni / He ypaxeni 006’ extu I'T] Tomo). [lepexoau BioOpakaroTh Moil, 1110
CHPUYUHSIOTH 3MIHY IIUX CTaHiB. TakMM YMHOM, MOCHIIOBHE MEPEMIILICHHS MapKepiB
MDK To3utlisiMu Mepexi [letpi 3abe3neuye dhopmanizoBane BioOpaKeHHs TUHAMIKH
JIOCIIIKYBaHOTO TPOIIECY Ta 3MIHM HOTO CTaHIB y 4aci. Y oOpaHiil 3aaa4i mo3ullii B
mepexi Tlerpi BimoOpaxkatoTh moctymnHi yaaphi brnJIA poro, motouni 06’extu I,
yaapHui brJIA B monboTi, ypaxeHi 00’ ekTu Ta BUTpaueHuit pecypc (yaapai briJIA poro
ab0 Ooemnpunacy / 60MOBI YaCTUHU).
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BaxxnnBor0 yMOBOIO BUKOPUCTaHHS MaTEMaTUYHOTO anapaTy KOJIbOPOBOi MEpexKi
ITetpi € BuOIp Ta MaTeMaTHYHa 1HTEpIpETAIlid TaK 3BaHUX (PyHKIIIH-cTpaxkiB (guard
functions), ski ¢dopMyBaTUMYyTh MeXaHI3M (YMOBH) TIEpPEXOay MEpPeki Mix
chopmMoBaHUMHM cTaHaMu. Hampukian, ¢QyHKUIS-CTpaX MOXKE PpO3TISAaTHCh SK
MeXaH13M IepeBipKU YMOB BUOOPY BianoBiaHO1 napu “briJIA — 06’ext '], mo Moxe
OyTH BH3HAYCHE ITUISIXOM PO3B’s13aHHS Oy Ib-sAKO1 BIIOMOI ONTHUMI3alliiHOI 3a/1a41 abo
NEePEeBIPKM BUKOHAHHS HU3KH JIOTIYHUX YMOB CIIpaIlbOBYBaHHS Mepexoy. Y oOpaHiii
3amaui  Mmepexxka [letpi  Moke  BHUKOPHUCTOBYBAaTH  PE3yJbTaT  PO3B’SI3aHHS
ONTUMI3AIIIHOI 3a1a4i 1iIepo3noainy poto yaapHux brJIA no 06’ exrax I'L] sik ymoBy
3MiHM cBOro cTaHy. lle mo3Boisie po3mexkyBaTdh Bl B3a€MOIOB’S3aHHUX 3aJadi:
ONITUMI3AIIHUI alTOPUTM BU3HAYA€E paiioHanbHe npusHaueHHs “briJIA—o00 ekt '],
a mepexa [letpi BitoOpakae moAaliblily peaii3aliilo TAKOTO MPU3HAUYCHHS Ta JUHAMIKY
3MiHU CTaHIB KOH(JIIKTHOI cUCTeMHU. Y Tpolieci MojientoBanHs nuHamiku [[P poro Ha
MiACTaBl cOPMOBAHMX YMOB IEPEXOJIB MK MO3UIIsAMU (cTaHamu) mepexi [lerpi
MOXYTh YXBaJTIOBATUCh 1TepaliiHi pimeHHs om0 [P 3anumikiB pecypcy poro.

Hampukinaz, miciis 3MiHU MHOXKHHH JOCTYNMHHUX 00’€kTiB a00 briJIA 3miHIO€THCS
MapKyBaHHS BIANOBIAHUX mo3ullii. Ile dopmye HOBI ymMOBM HJisi CHpalbOBYyBaHHS
MepexoiB 1, BIAMOBIIHO, JUIsl MOBTOPHOrO 3amycky anroputmy LIP, 3aBasku yomy
peani3yeTbCcsl IUKI: “mOTOYHUM cTaH poro yrapuux bmJIA Tta o6’extiB T'L[” —
“bopmyBanHs L[P” — “peanizamis mnpusHaueHb’ — ‘“3MIHA / OLIIHIOBAHHS HOBOTO
crany’ — “xkopuryBaHHs L[P”.

3aBepieHHs auHaMiyHOro mnpouecy [P y 3aranpHOMYy BHIAIKy MOXIIMBE B
YMOBaxX BUYEpIIaHHS pECypCy poro abo ypakeHHs Bcix 00’ exTiB ['11.

Hagenenuii Buuie mijaxig 40 BUKOPUCTAHHS MaTeMaTUYHOTo anapary mepex Iletpi
€ TMPUHLMIOBO BaXIUBUM il onucy auHamikd P poro ynmapuux bnJIA nans
ypaxkenus ['1l. Bin mae 3mory dQopmainizyBatu mnapajieinbHICTb, aCHHXPOHHICTH 1
4acoOBY HEOJHOPIAHICTH mpouecy auHamiyHoro I[P poro pizHoTunmuux bnJIA mo
pizHotunHux 00’ektax ['1l. [lapanensHicTh omnepaliii BiIoOpaKaeTbCa OJJHOYACHOIO
AKTUBHICTIO HE3aJICKHUX MEPEXOIiB, YHACIIIOK YOTO B MIEBHI MOMEHTH 4acy OKpeMi
briJIA MoxxyTh iepeOyBaTH y CTaHi TOTOBHOCTI JI0 IPU3HAYCHHSI, 1HII — 37[1HCHIOBATH
nomt 1o mpusHadeHoro o0’ekta I'll, a nns yacTuHU amapartiB yke MoOxe OyTu
3a(h1KCOBAHO PE3YJIbTAT iX 3aCTOCYBaHHSI.

Takum uymHOM, MaTemMaTWyHUi amapaT mepex lletpi [10-14] 3anexHo Bix
BU3HAUYCHOI MeTH 3a0e3nedyBaTUME BUPIMICHHS HHU3KM 3a7a4  MOJICITFOBAHHS:
dbopmaiizamio CTaHIB HEOJHOPIIHUX pPEecypciB 1 OO0’€KTIB; BIIOOpaKE€HHs
napajellbHUX Ta AaCHHXPOHHHUX IIPOIECIB; ypaxXyBaHHsS YacCOBHX XapaKTCPHUCTUK;
MOJCJIFOBAHHS BUIMAJIKOBUX IT0JI1H; BUSBIICHHS HEJOCSIKHMX CTaHIB; aHAII3 JUHAMIKH
BUKOPUCTAHHA OOMEXKEHUX pEeCypcCiB; BU3HAUEHHS YMOB IIOBTOPHOI aKTHBAIli
nporieaypu I[P micist 3MiHM cTta”Hy KoHQuIiKTHOI cuctemu. [li BiacTuBOCTI
Y3TOJKYIOTBCS 13 3araJiIbHUM Tpu3HadeHHsM Mmepex [letpi s aHamizy CKIIaJHUX
napayieIbHUX 1 pO3MOIICHUX TUHAMIYHUX CHCTEM.

BucnoBku. Mepexi Ilerpi AOUUTBHO PO3TASAaTH HE SK CAMOCTIMHHI METO.
ontuMmasibHOTO I[P, a sk Maremarwunumii amapat (opmanmizailli, MOJACIIOBAaHHS Ta
aHai3y AUHAMIKA IHOTO Tpoliecy. Ha BiAMIHY BiJl CTaTWUYHOI TMOCTAHOBKH 3ajadi
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MPU3HAYEHHS, TaKUK MIiAXiT T03BOJSE JOCTIIKYBAaTH TOCTIAOBHY 3MIHY CTaHIB
kKoH(uIKTHOI cuctemu “pii bnJIA — rpymoBa 1uip” Ta iHIIIIOBaTH MOBTOPHUM
PO3IOILI peCypCy y pasi 3MiHU BUXIJIHUX YMOB.

Haii6ibIn mepCcrneKTHBHUM HAMpPsIMOM € TIO€AHAHHS MOXJIMBOCTEH KOJIHOPOBHUX,
gacoBUX 1 croxacTuuHmx Mepex lletpi. Lle cTBOproe METOAWMYHY OCHOBY IS
MOJAIBIIIOTO0  PO3POOJICHHS JAWHAMIYHOI  IMITAllIMHOT  MOJeNl  IIJIePO3MOILTY
HeoAHOpiIHOTO poto yaapuux brnJIA no o6’ekrax I'll, B AKiif anropuT™ ontumizarii
BHU3HAUaTUME palfioHanbHi mpu3HaueHHa bnJIA wa 06’extu I'Ll, a mepexa Iletpi
3a0e3neunTh (hopmamizalilo Ta aHaji3 AMHAMIKH TMpOIeCcy 1 MOro KOpUTYBaHHS B
yMOBax 3MiHHU cTaHy poto yaapHux briJIA ta 06’exris I'Ll.
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The management of aircraft and ground support equipment (GSE) surface
movement is one of the critical components of safe and efficient aerodrome operations
[1]. Increasing traffic intensity, growing airport infrastructure complexity, limited
manoeuvring areas, low-visibility conditions, and the increasing number of ground
vehicles create new challenges for airport surface management. Traditional approaches
based primarily on visual observation, radio communication, aerodrome markings,
signs and lighting are increasingly complemented by digital surveillance, routing,
guidance and safety-support technologies. This criteria develops a conceptual
framework for the management of aircraft and ground support equipment movement
on the acrodrome surface [2].

The proposed framework is based on a set of interconnected criteria: safety,
situational ~ awareness, predictability, separation, operational efficiency,
interoperability, reliability, human factors, adaptability, environmental sustainability
and resilience. Particular attention is given to the role of Surface Movement Guidance
and Control Systems and Advanced Surface Movement Guidance and Control Systems
[3].

The effective surface movement management should be considered not merely as
a control function but as an integrated socio-technical process involving air traffic
controllers, pilots, vehicle drivers, apron management personnel, airport operators and
automated information systems. A modern surface management concept should
provide continuous awareness of aircraft and vehicle positions, support conflict
detection and prevention, facilitate efficient routing and guidance, and maintain an
appropriate level of safety under different traffic densities and visibility conditions [4].
The proposed conceptual criteria may be used for the development, assessment,
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automatization and modernization of airport surface movement management systems
and for the preparation of operational procedures, safety assessments and training
programmes.

Automation does not eliminate the human factor. Controllers, pilots and vehicle
drivers remain responsible for interpreting information, making decisions and
responding to unexpected situations. Important human-factor parameters include:
workload; fatigue; attention; experience; training; interface usability; information
overload; trust in automation; ability to recognize system failures.

A poorly designed automated system can create new risks if users receive too many
alerts or become excessively dependent on system-generated information.
Consequently, automation should be designed according to the principle: automation
should support human decision-making rather than eliminate human responsibility.

Reliability and Resilience Criterion. A surface movement management system
must remain operational under abnormal conditions [5]. Potential failures include:
surveillance sensor failure; communication failure; loss of positioning information;
power failure; database failure; loss of network connectivity; malfunction of lighting
systems; cyber incidents; adverse weather; temporary airport infrastructure changes. A
resilient system should therefore provide: redundancy; backup communication;
alternative surveillance sources; emergency procedures; manual operating modes;
rapid fault detection; maintenance and testing programmes. The system should have
clearly defined degraded modes of operation.

Interoperability Criterion. Modern airports use equipment and systems supplied by
different manufacturers and operated by different organizations. Therefore,
interoperability is essential. The surface management environment may include:
operational databases; surveillance systems; weather systems; lighting control systems;
stand management systems; ground handling systems; airline operational systems;
vehicle tracking systems. The objective should be to create a common operational
picture rather than a collection of independent technological systems.

Operational Efficiency Criterion. Safety and efficiency should not be considered
contradictory objectives. A well-designed surface movement management system can
simultaneously improve safety and increase airport capacity [6]. Efficiency indicators
may include: average taxi time; taxi distance; aircraft turnaround time; stand
occupancy; number of unnecessary stops; GSE utilization; runway crossing time;
traffic throughput; delay caused by surface congestion. The optimization principle can
be expressed as: minimum unnecessary movement, minimum waiting time, maximum
safety [7], predictable operations.

Low-Visibility Operations Criterion. Low visibility represents one of the most
demanding conditions for surface movement management. When visual observation is
restricted, the effectiveness of: markings; signs; visual navigation; direct observation;
visual conflict detection is reduced. Therefore, low-visibility procedures should
introduce additional operational restrictions and technological support. These may
include: designated taxi routes; increased separation; stop bars; runway guard lights;
surface surveillance; restricted vehicle access; additional controller monitoring;
enhanced communication procedures. [ICAO guidance emphasizes that low-visibility
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procedures differ according to aerodrome configuration, operational responsibilities
and available facilities. Ground Support Equipment Management Criterion GSE
deserves particular attention because the number of vehicles operating around an
aircraft during turnaround can be considerable. Examples include: pushback tractors;
baggage tractors; belt loaders; catering trucks; fuel vehicles; passenger buses;
passenger stairs; ground power units; air-conditioning units; potable water vehicles;
lavatory service vehicles; maintenance vehicles. Each GSE unit should have: an
assigned operational task; an authorized operating area; an identifiable status;
appropriate communication capability; defined access restrictions; a safe operating
distance from aircraft; a responsible operator [8]. The management concept should
therefore integrate GSE into the airport surface picture rather than treating ground
vehicles as secondary elements.

Stand and Apron Safety Criterion. The aircraft stand is one of the most complex
areas of airport ground operations because several GSE units can simultaneously
operate around a stationary aircraft. The principal hazards include: vehicle collision
with aircraft; jet blast; engine ingestion; wingtip collision; unauthorized vehicle
movement; incorrect positioning; premature aircraft movement; personnel entering
hazardous zones. Stand management should therefore include clearly defined:
equipment restraint areas; vehicle lanes; aircraft safety envelopes; equipment parking
positions; pushback zones; pedestrian routes; communication procedures. Advanced
docking guidance and stand management systems can improve the predictability and
safety of aircraft positioning.

Automation Criterion. Automation is becoming increasingly important in airport
surface management. Potential applications include: automated surveillance; automatic
object identification; route generation; conflict detection; alert generation; automated
lighting control; digital taxi instructions; electronic moving maps; automated stand
guidance; vehicle tracking. However, automation should be introduced according to
operational risk and system maturity.

A useful conceptual model is: Level 1 - human observation and decision-making;

Level 2 - technological assistance;

Level 3 - automated detection and alerting;

Level 4 - automated routing and guidance;

Level 5 - highly automated surface management with human supervision.

Automation should be accompanied by clearly defined human responsibilities and
procedures for system failures.

Data Quality Criterion. Effective surface movement management depends on
accurate and timely information. Important data include: aircraft identification; aircraft
position; vehicle position; flight plan; taxi route; stand allocation; runway status;
taxiway status; weather information; operational restrictions; construction information.
Incorrect or outdated data can produce incorrect decisions even when the technical
system itself is functioning normally. Therefore, data quality should be assessed
according to: accuracy; completeness; timeliness; consistency; availability; integrity.

Cybersecurity Criterion. Increasing digitalization creates a new category of risks.
Surface movement systems increasingly depend on: computer networks; wireless
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communication; databases; surveillance sensors; digital interfaces; interconnected
airport systems. A cyberattack or unauthorized modification of operational data could
potentially affect surface operations. Therefore, cybersecurity should be considered a
component of aviation safety.
The conceptual requirements should include: access control; authentication; secure
communication; system monitoring; software integrity; incident response; backup and
recovery; cybersecurity training.

Environmental Criterion. Modern airport surface management should also
consider environmental performance. Optimized surface movement can contribute to:
reduced taxiing time; reduced fuel consumption; reduced aircraft emissions; reduced
vehicle emissions; lower noise exposure; more efficient GSE utilization. Electric and
hybrid GSE can further contribute to the reduction of emissions and noise on the apron.
Consequently, future surface management should integrate safety, efficiency and
environmental sustainability rather than treating these objectives independently.

Resilience and Adaptability Criterion. Airports operate in a constantly changing
environment. The surface movement system must be able to adapt to: seasonal traffic
variations; infrastructure reconstruction; temporary taxiway closures; runway
maintenance; emergency situations; changes in aircraft fleet; increased traffic demand;
introduction of new vehicle technologies; remotely piloted aircraft or other emerging
technologies. Thus, adaptability should be regarded as a fundamental characteristic of
future surface management systems. Integrated Conceptual Model. Based on the
criteria considered above, an integrated surface movement management model can be
represented by six interconnected layers.

Layer 1 - Physical Environment. This includes: runways; taxiways; aprons; stands;
service roads; protected areas; lighting; signs and markings.

Layer 2 - Mobile Objects. This layer includes: aircraft; GSE; maintenance vehicles;
emergency vehicles; other authorized vehicles.

Layer 3 — Surveillance [9] and Identification. This layer provides: position;
identification; tracking; movement status.

Layer 4 - Decision Support. This includes: routing; conflict detection; alerting;
traffic planning; operational predictions.

Layer 5 - Human Management. This includes: apron management; pilots; vehicle
drivers; airport operations personnel.

Layer 6 - Safety and Resilience. This final layer provides: emergency procedures;
redundancy; degraded-mode operation; safety monitoring; cybersecurity; continuous
improvement.

The effectiveness of the whole system depends on the interaction between all six layers.
Proposed Conceptual Evaluation Framework. The quality of airport surface movement
management can be evaluated using the following groups of indicators. Safety
indicators. number of runway incursions; number of aircraft-vehicle conflicts; number
of GSE-aircraft incidents; number of unauthorized movements; number of safety alerts.

Operational indicators average taxi time; taxi distance; aircraft turnaround time;
apron congestion; GSE utilization rate. Technological indicators: urveillance coverage;
identification accuracy; system availability; alert reliability; communication
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availability. Human-factor indicators: controller workload; driver workload; training
effectiveness; frequency of communication errors; usability of interfaces.

Resilience indicators: recovery time after system failure; availability of backup
systems; effectiveness of degraded-mode procedures; continuity of operations during
adverse weather. Environmental indicators: aircraft taxi fuel consumption; GSE fuel or
electricity consumption; emissions; unnecessary vehicle movements.

Based on the proposed conceptual criteria, the following conclusions can be
formulated. Aircraft and GSE should be managed as components of one integrated
surface traffic environment. Airports should develop a common operational picture
covering aircraft and relevant ground GSE [10]. Safety should remain the primary
criterion [11] when introducing automation. Surveillance should be complemented by
identification, routing, guidance and conflict-alerting functions. Low-visibility
operations should be supported by both procedural and technological measures. GSE
operation and standartization [12] management should be integrated into apron and
surface movement planning [ 13]. Human factors should be incorporated into the design
and evaluation of every automated function and aecrodromes design and operation [14].
Interoperability should be considered from the initial stage of system development.
Cybersecurity and resilience should be treated as integral components of operational
safety [15]. System performance should be evaluated using measurable safety,
operational, technological, human-factor and environmental indicators.
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Beryn

1.1. Axkmyanvnicme npoodiemu, mema O0CNHIONHCEHHA Ma HAYKoea npoodiema.
MynbTHareHTHe KEpyBaHHS «PO3YMHUM OyIUHKOM»  (KJIIMaT, OCBITJICHHS,
BEHTWIALS,  Oe3neka,  eHeproeeKTUBHICTh)  3abe3nedye  THYYKICTh 1
MacITaboOBaHICTh, MPOTE AaBTOHOMHI areHTH (OmNajeHHs, KOHAUI[IOHYBaHHS,
3apsAJKaHHS, AaKyMyJISITOp) MOXYTh BUKOHYBaTHM JIOKaJbHO  BWTIJHI, aje
B3a€EMOCYIIEPEWINB] il yepe3 OOMEXKEHHS PEecypcCiB 1 B3a€EMOBUKIIOYHI PEKUMH.
Curyalito yCKJIaJIHIOE CTOXaCTUYHA HEBU3HAYEHICTh MOTOJH, NOTPed 1 pU3UKIB, 110
OMUCYETHCA CLIEHAPHO-UMOBIPHICHOIO MOJIEIIIO.

Haykosa npobnema — BIACYTHICTb OOIPYHTOBAHOI'O I1HTETPOBAHOTO METOY
aJanTUBHOTO pO3B'sI3aHHA KOH(JIIKTIB MIX areHTaMu, SIKUA TO€IHYE MPOTHO3HE
BUSIBJICHHS KOH(JIIKTIB, OLIHIOBAaHHS 1XHbOI KPUTHYHOCTI, BHOIp MeEXaHI3My
Y3TOJUKEHHSI Ta 0ararolliibOBE MPOTHO3HE KEPYyBaHHS 3 SBHUM ypaxyBaHHSIM
0OMEKeHb Oe3MeKu.

Mema — po3poOUTH MOAYIBHUN MPOTHO3HO-CYTIEPBI30OPHUN METO/ BUSIBIICHHS 1
y3TO/I>KeHHS KOH(IIKTHUX Jii: rpadoBa ineHTrudikais ta kiacudikaiist KOHQIIKTIB,
Pareto—Nash-kommnpomic 13 mnepeBipkoro g-piBHOBarm Hema Ta iTepaTUBHUM
KOPUTYBaHHSIM Bar, peami3aiisg uepe3 ctoxactuaae MPC (Model Predictive Control),
a TaKOXX OIIHUTU WOTO Tpare3JaTHICTh HAa BUSHAYCHUX CIICHAPISIX.

1.2. Ananiz ocmannix oocnioicens i Haykosa npozanuna. IIpoGiema BUSBICHHS
Ta pO3B'SI3aHHS KOH(MJIIKTIB Y MYJbTUAareHTHUX CHUCTEMax KEepyBaHHS OyIiBISIMU
JOCTIKYEThCS B HANpsSIMaX CEMAaHTHUYHOTO MOJEIIOBAHHS, BUSBICHHS HECYMiCHUX
IiH, baraTokpuTepiaabHOI ONTUMI3allli, TEOPETUKO-1TPOBOT KOOPAMHALIIT Ta KEPYBAHHS
3 mporHo3How Mojemno (MPC). Ontonoriuni migxoau [1, 2] 3abe3neuyroTh
KOPHUCTYBAI[bKI CEpPBICH Ta HE OXOIUIIOIOTH MPOTHO3YBAaHHSA PO3BUTKY KOH(IIIKTY U
MOBTOPHOT'O TUIAHYBAHHS 32 HEBU3HAaYeHOCTi. DOopMasibHE BUSIBICHHS HECYMICHHX /11
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Ha OCHOBI pO3B's13aHHS 00MeXeHb [3] popMye MHOKMHY TOMYCTUMUX PIllIEHb, aJi¢ HE
BpaxoBy€e MalOyTHI CTaHU CUCTEMH Ta UMOBIpHICTh KOHQIIIKTY. KooneparuBHa Teopis
irop [4] 1 posnoauiene MPC 3 Nash-koopaunariiero Ta ADMM (Alternating Direction
Method of Multipliers) [5] 103BOJIAIOTH Y3rOJKyBAaTH IIiJIl areHTIB, OJIHAK HE
BHU3HAYAIOTh, KOJIM CYIEPBI30pP MA€ BTPYyYaATHUCS 1 IK KPUTUUHICTh KOH(MIIIKTY BILJIUBAE
Ha BuOIp mpouenypu. Orasau [6, 7] MATBEPIXKYIOTh PO3BUTOK MYJIbTHAT€HTHOI
KOOpAMHAIIlT, BOJHOYAC HATOJIOIIYIOYH Ha TPoOIeMax MacIITaboBaHOCTI Ta peati3alii
B peaibHOMY 4Yaci. TeopeTHuHy OCHOBY PIBHOBa)KHOT KOOPIMHAIIIT CTAHOBISTH POOOTH
[8, 9] moa0 piBHOBAr 3a B3a€MO3aJICKHUX OOMEXeHb. HeBH3HAUEHICTh BPaxOBYIOTh
croxactuaaie MPC [10], ontumizamiss CVaR (Conditional Value-at-Risk) [11] 1
cueHapHuit miaxif [12]; ocranHiit noTpeOye nepeBipKu MPUMYIIEHb OMYKIIOCTI.

Haykoea npozanuna. Po3riissHyTI HMiAX0IU OXOIUTIOIOTh OKPEMI aCMEKTH: OIMMUC 1
BUSIBJIICHHS! KOH(DIIKTIB [1-3], y3romkenss 1uieit [4-9], ypaxyBaHHs HEBU3HAYEHOCTI
Ta pusuky [10-12]. IIpore He BHABIEHO €IWHOI MOIYJIBHOI MPOUEAYPH, IO
MOCJI1IOBHO MOEJIHYE TPOTHO3HO-TPadoBY 11eHTU(DIKAI110 KOH(DIIKTIB, OI[IHIOBAHHS X
KPUTUYHOCTI, aJanTUBHUNA BUOIp MexaHi3My y3romkeHHs, [lapero—HemnBcekuii
B12101p KommpoMicy Ta ctoxactuune MPC 3 nepeBipkoro oOMexeHb O€3MeKH.

Tomy 3asoanna OocnioxcenHsi — PO3POOUTH 1HTETPOBAHUM METOJ, Y SKOMY
CyNepBi30p BU3HA4ae MOTpedy y BTPYuYaHHI, OOMpae MpolLeaypy pO3B'sI3aHHS 3a
XapaKkTepUCTUKaMU KOHQJIIIKTY Ta 3a0e3rnedye MOBTOPHE OIlIHIOBAaHHS IUIaHIB Ha
TOPU30HTI TPOTHO3YBaHHS. Hogu3zna TOJSITae HE B OKPEMHUX IHCTPyMEHTax, a B
croco0i iX B3aeMOil Ta MpaBWIaXx TEPEMHKAaHHS MDK MPOIEIypaMH; TepeBaru
M1JJISITAI0Th €KCIIEPUMEHTAIbHOMY MOPIBHSAHHIO 3 0a30BUMU METOIAMH.

2. BukJjiag 0CHOBHOI0 MaTepiany

2.1 Obrpynmyeannsa mooyavHoi apximekmypu memoody. Meton Mae MOIyJIbHY
apXITEKTYypy, IO po3auisie (QYyHKIIT BUABICHHS KOHQIIKTY, BUOOpPY MpOLEAypU Ta
oOuucieHHs miany. [{e 3MeHIIye CKIaAHICTh OKpEMHUX 3a7a4 1 J1a€ 3MOTY OIlIHUTH
BHECOK KOXXHOTO MOJyJis. baratopiBHEBICTh KOOpJWHAINI BUMAarae MpOTHO3YBaTU
B3a€EMHUH BIUIMB areHTIB, KJacu(iKyBaTH KOHGIIKTH, OOUpaTH CIociO iX yCyHEHHS Ta
3a0e3nedyBaTy MPUUHATHICTH CIUIBHOTO PIIIEHHS 32 HEBU3HA4YEHOCTI. [[1s 1poro
MOETHAHO TPOTHO3HO-TpadoBy ineHTU(]IKALIIO, aJanTUBHUIA cymnepBizop, Pareto—
Nash-noni6ne y3romkenns ta croxactuane MPC (tabu. 1).

35



COMPUTER SCIENCE

PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND METHODOLOGIES

Ta6auusa 1 — XapakrepucTKa MOAYJIIB B apXITEKTypl MOJYJIBHOTO IPOTHO3HO-CYTIEPBI30PHOTO METOLY

Monynb 3anuTaHHs, HAa SKE BiAMOBiAae | 3a 110 BiJIIOBiIa€ MOIYJIb Yomy norpideH [Ilo BTpavaeTbes 6e3
MOJTYJTb HBOTO
CymniepBizopHuii XTO KOOPJIMHYE areHTIB 1 3a apxXiTeKTypy V3romKye aBTOHOMHI Pusuk nepeBaHTaxeHb,
areHT KOJIM IOTPiOHO BTPYTHTHUCS? CYIIEpBI30PHOTO areHTa JIOKaJIbHI KOHTPOJIEPH ISt OJI0KyBaHb Ta
YIPaBIIHHS CHIIBHUMU MOTipIIEHHS KOM(OPTY.
pecypcamu.
[Iporuosno- Jle, MK KUM 1 KOJIK [ToGynoBa rpada BusiBnsie cTpykTypHI Ta 3ami3Hia peakinis Ta

rpadoBa MoJIeNb

OYIKY€ETBHCS B3aEMOZIs 200
KOH(ITIKT?

KOH(MITIKTHUX B3aEMOIiH
Ta MPOTHO3 iX PO3BUTKY

9acoBi KOH(DIIIKTH cepey
MOTOYHHUX 1 [JTAHOBUX JIM.

CKJIa/THA TIepeBipKa
arcHTIB.

Inentudikaris Ta

SIkuit came KOHQITIKT BUHUKHE

Peamnizanis anropurmy

Busnauae Tun cynepeqHocTi

Hemoxnuso

Kiacudikaris a00 BHHMUK, 5Kl areHTH U BHSIBJICHHs/Knacudikamii | s BUOOPY HAJICKHOTO BTPY- | BCTAHOBUTH IPUYUHY

KOHQUIIKTY oOMeXeHHsI BiH 3a4imnae Ta KOHQUTIKTY yanHs. Pi3Hi cuTyanii motpe- | crmoci® ycyHeHHs
HACKUIbKY BiH KPUTHYHUN? OYIOTh PI3HOTO BTPyYaHHS KOH(ITIKTY.

AanTUBHUI Sxmii crioci6 y3rompkenHs ciin | Peamizamis MmexaHizmy [Tinbupae onTUManbHE HiBenroeTbest THYyUKiCTh

BHOIp crioco0y

3aCTOCYBATH CaMC IJIA LIbOI'O

BHOOPY crioco0y

pILICHHS BiAMOBIIHO 10

pOSB'ﬂSaHHH CKJIaaHHX

PO3B’sI3aHHSA KOH(DIIKTY? PO3B'sA3aHHS KPUTUYHOCTI CUTYaIlil. KOH(JIIKTIB.
Pareto—Nash- SIxuit koMnpowmic € BnpoBakeHHs dopMye cripaBeIUBUI Pu3suk HENpUUHATHUX
nonioHe e(eKTUBHUM 1 TPUHHATHUM riOpuaHOro KOMITPOMIC 3 ypaxyBaHHAM BTpaT I OKPEMUX
Y3TOJUKEHHS JUIs 3 Ty4E€HUX areHTiB? MaTeMaTH4YHOT O 1iJIell yCiX areHTiB. YYaCHHMKIB.
MeXaHi3My
CroxacTuuHMI Sxuii KOHKPETHUH TUIaH Po3B's13anHs 3a7au4i Kopurye nnan y peansHoMmy | BrpaTa akTyanpHOCTI
MPC KepyBaJIbHUX JI1l BAKOHATH Ha | ONTUMIi3allii HA KOB3HOMY | Yaci 32 HEBU3HAYEHOCTI IUIaHY 32 MIHJIMBUX
TOPU30HTI IJIaHYBAHHS 3 TOPU30HTI 3a clieHapisiMu | ymoB. CToXacTU4Ha (akTopis.
ypaxyBaHHSM HEBU3HAUYEHOCTI | HEBU3HAUEHOCTI 3 MIOCTAaHOBKA BPaxoBY€E KiIbKa
Ta OOMEXEHb? OOMeXEeHHSIMH O€3MeKH. | MOXKJIMBHUX CLEHapIiB.
Smart Home MAS | Ha sikux crienapisx i 3a sskumu | O65acTh 3acTocyBaHHA B | 3a0e31euye TecToBe Hemoxnuso nosectu
K MOKa3HUKaMHU MEPEBIPUTH, YA | MYJIbTar€HTHUX CUCTEMAaX | CEpeOBHUILE 3 e(eKTUBHICTh METOY.
€KCIIEPUMEHTAJIbH | METOJI IIPALIIOE Kpalle 3a BUMIpIOBAaHUMHU METPUKAMH.
a 00J1acThb MPOCTII MaxXoau?
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2.2. Jlozika 3anpononosanozo memody. Meton nmoOya0BaHO SK MOCIHIIOBHICTh
MoyiB: (1) areHTy Ta ceHcopHu GopMyIOTh TOTPEOy B KOOpAuHAaIll — (2) IpOrHO3HO-
rpacdoBa MOJIeb JIOKaIi3ye MaOyTHIO B3aeMo 110 — (3) i1eHTH(DIKATOP BCTAHOBIIIOE
TAM 1 KPUTUYHICTH KOH(DIIIKTY — (4) MOayib CylnepBi3opy OOHpae aJanTHBHY
nporienypy — (5) Pareto—Nash-nmoniOuuii kputepidi oliHIO€ Kommpomic — (6)
croxactuuyHe MPC ob6uucnioe mian i — (7) pe3yabTaToM € BUKOHAHHS KOMaH/I.

[ToBHUI UK OOMIHY MIK MOJIYJISIMH BiIoOpa)kae MOCTIAOBHICTh MepeaBaHHs
JaHUX, TPOTHO3IB, pIillleHb 1 KEepyBaJIbHUX KOMAaHJI MK KOMIIOHEHTaMHU
MYJIbTUAr€HTHOI CUCTEMU «PO3YMHUI OYJIUHOK» (puc. 1).

MoBHUI UMKN 06MiHY MiXX MOayNAMK

R
o AreHTH Ta ceHcopuU

§ <

Temneparypa  Ocsinewns  fikicts nositpa

D'
Notouni aaHi 9 MporHosHo-rpacgosa Moaensb Napavetpu e IpenTudikauia KoHpnikTy
Ta CTaHu arenTis KOHpNIKTY

X¢

) Ta oro ouiHka
N’ + BUABNEHHA
-~ ~— K. « knacudikauia
Mporko3 po3suTky « BU3HAYEHHs TUNY
4— KoHNiKTy

« OUiHKa KPUTUYHOCTI

Komanau « nobynosa rpacda B3aemogin
Ha . iuHmit ananis

ug + NPOrHO3yBaHHA KOHBNIKTY l Tun KowdnikTy Ta

o0
[
MpucyTHicTs IHwi cencopu
\.
—

e CroxacTtuuHe MPC

PpeKomeHgoBaHa cTpareris

e Pareto-Nash y3ropxeHHs U Cynepgisop: BTpy4artnca?

Kpurepil, obmexers, | & i
Baru aresTis . <5
| iy 9
% .
< KpuTnunmiA? >
e &

Kanauparun
pileHs

Cuewapii
- (Hesu3HavenicTs) ) Nash-ckanspusauis

(apanTuBHi Baru)

w;, 90, Ke

Komdopt

Tak N ] ni

| v
| Xoperki Wrpad y
1 0BMeKEHHSA UinboBii pyHKUT
MNnax kepyBaHHA
uy ( l
t
o BuKOHaHHA KOMaHA Ouoanssma/cranie
Ta 380POTHMUI 38'A30K

N O J

Yac

=
max ) o In(U; +6)
+ NPOrHO3 MaiGyTHBOMO CTaHy T

+ po3paxyHoK 3ilicHeHoro nnak
s Yy EHeproeqexTHaHICcTs

+ onTMMisauin 3a KpuTepiAMM
L

v

Npuctpoi BUKOHaHHA MoHiropur
PO3yMHOro Aomy Kepyloumx Ai pe3yneratie

\

o AreHTH Ta ceHcopu e Mporto3Ho-rpagosa mogent o InenTudixauis komonikry 0 Cynepgizop e Pareto-Nash e Croxactuune MPC o BUKOHaHHA KOMaHp

36ip aakmx Awanis i nporto3 Knacudikauis Ta owitka Bu6ip crparerii KomnpomicHe pituetks 3piicHenmit nnan KepyBar#A Ta 380poTHMi
38'830K

Pucynok 1 — [loBHuUIi HUKJI OOMIHY JAaHUMHU, PIILIEHHSIMH Ta KEPYBATIbHUMHU
KOMaHJaMH1 MK MOJTYJISIMU TTPOTHO3HO-CYTIEPBI30PHOTO MeToy (3pobaeHo LLM).

Ha Puc. 1 HajmaHo, SIK CynepBI30OpHUW areHT 30uUpae HaMipu, OPOrHO3U M
OOMEKEHHS areHTIB Ta BTPYYA€TbCS JIUIIE 3a PU3MKY KOH(IIIKTY YU MOPYIUEHHS
CHUCTEMHHUX OOMEXEeHb 3a JOIMOMOTO00 Ji\: IPOTHO3HUI rpad) B3aEMOJIi BPaXOBY€ HE
JUIIIEe TTOTOYHI1 1ii, a ¥ MaltOyTHI cTaHW (HaBaHTAKEHHS, MOTOY, Tapudu Ta iH.), 110
7a€ 3MOTY MisITH 10 (aKTUYHOTO TOPYIICHHS, iMeHTU(]IKAIls BH3HAYAE THII
KOH(ITIKTY, Y4aCHUKIB, PECYpC, IHTEpPBaJI, TSHKKICTh 1 HEBU3HAUEHICTh. Dopmye criocid
ajanranii po3B's3aHHSA 10 TUIY W CEPHO3HOCTI KOH(IIKTY: BiJ JOKAJIbHOI 3MIHU
rpadika 0 IPIOPUTESTHOTO BUKOHAHHS KOPCTKUX 00MEKEHb Oe3MeKku. 3aaae KpuTepii
¢dyHKILIOHYBaHHA Ti0OpuaHOro Mmexasizmy: noeanye Ilapero-BinOip, Nash-momaiony
YMOBY y3ro/DKEHOCTI Ta croxactudyHe MPC 3 mepemyiaHyBaHHSIM Ha KOB3HOMY
TOPU30HTI; 33]1a€ Ta OMUCYE CLUEHapii i1 yac BUKOHaHHS KoMaH 1 B Smart Home MAS.

2.3 Mamemamuuna mooenv MoOyaAbHoi apximekmypu memody. Hexai
MYJIbTHUAr€HTHA CUCTEMA CKIIAZA€ThCS 3 MHOKHHH areHTiB:

A = {AerZI""AN} (1)
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e N — KUIBKICTB areHTIB CUCTEMHU.

AreHTOM MOXe OyTH KOHTpOJep ONalieHHs, BEHTWUJIALIl, KOHIUIIOHYBaHHS,
OCBITJICHHS, aKyMmyJsiTopa abo iHmoro mnpuctporo. s koxkHoOro arenra A; y
JAUCKPETHHUI MOMEHT 4acy # (depe3 Kpok At) BU3HAUAIOTHCS BEKTOP CTaHY Xi(?), BEKTOP
KEepyBaHHsI Ui(?), MHO)KMHA JTIOITYCTUMUX KepyrouuXx BIUKMBIB Uji(?), BUMaIKOB1 30BHIIIIHI
YUHHUKU W; (IIOTO/a, MPUCYTHICTh MEIIKAHIIB, Tapudu, MOXHUOKH MPOTHO3Y) Ta
1iap0Ba PyHKIis areHta Ji.

x(t) = {x1(8), x2(t), ..., x5 (£)} (2)
u(t) = {uy(8), uz(t), ..., uy(t)} (3)

3aranbHa MOJENb JUHAMIKHA Bi0Opa)kae €BOJIIOIII0 CTaHy CHCTeMH B yaci t mif
BIUTMBOM KE€pYBaHHS ui(?) Ta BUNAAKOBUX (hakTopiB 30ypeHHs &(?). CyKynHuil cTaH
MYJIBTHAr€HTHOI CUCTEMH X(#) Ta CYKYIIHUN KEPYKOUUN ONMMUCYETHCS CTOXACTUYHUM
PIBHSIHHSIM:

Xt+D=f(X@®,U@),&D), (4)

ne: f() - ¢ywkuis mupamiku cuctemu; X(t) € R™ - BekTop craHy cucTeMu
(Temmeparypa, OCBITJICHHS, 3apsia Oarapei Ta 1HII MoKa3HUKUA komdbopty); Ut) =
(ui(t), ..., un(t))” - BEKTOp KEPYIOUHUX i areHTaMH; Ui(t) € W; - KepyBaHHsI 1-TO arcHTY;
Wix.--x Wy - MHOXXHHA JOIYCTUMUX KE€PYBaHb; &(?) ~P(+) - BUNIaIKOBI.

JluHaMika CUCTEMH «PO3yMHOTO OYJUHKY» PO3TJISAA€ThCS SIK TIOpUIHA, OCKIIIBKU
il (YHKIIOHYBaHHS BHU3HAYAE€THCS OJHOYACHO O€3MEepPEepBHUMHU TMapamMeTpaMmu
(GIBUYHUX TPOLIECIB Ta JUCKPETHUMHU PEKUMaMH POOOTH OKPEMHUX IMIJICHCTEM Ha
ropu3oHTI porHo3yBanHa h €H. Jlunamika Mae BUTIIS;

Xt+h+1 = f(xt+h: Ut t+hr - UNt+h Wt+h)r h=0,..,H-1. (5)

PosristHeMo Moyt apXiTEeKTypyu METOMY.
2.3.1 Mooenb azenmie (1). KoxxeH areHT Ma€ BJIaCHY I1iJIb:

T
Ji = Egprep [z YELi(X,, Up)
t=0
(6)

ne Eg, ,~p() - MaTeMaTu4He CIOIIBaHHSA TPAECKTOPIEI0 BHIIAJKOBHX 30ypeHb
$or = (&0,.,ér) ;3 T - ropusonT muaHyBanus; Yy € [0,1] — koedimieHT
nuckontyBanus; L;(X;, U;) — omHOKpoKOBa (DyHKI[isI BTpAT i-ro areHrta (€Hepris,
nuckoMdopT, 3HOC 00JIaTHAHHS) B MOMEHT /.

CrinbH1 KOPCTKI 0OMEKEHHS HAUIIIEMO SIK

Im(Xp Ugy, ., uy, <0), mMEM. (7)
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Hampuknan, Tak  ¢GOpMali3ylOThCA  JIMIT — TOTYXXHOCTI,  JOIYCTUMHUU
TeMIIepaTypHUI J1ara30H a00 0OMEXEHHS 3apsiay aKyMyJIsTopa.

2.3.2 Ilpozno3zno-cpaghosa mooenv é3aemooiint (2). Baemosii areHTiB mMogaeMo
OpPIEHTOBAaHUM 3BaKEHUM Tpadom

Gij() = (4;;(®), &), ..., W;;(D)), (8)

ne pebpo (i, j) € &;j(t) o3nauae, mo aii arenTis 4;(t) Ta 4;(t) MOXYTb BILIUBATH
Ha CIUIbHY 3MiHHY, pecypc abo oOMmexeHHs, a W;;(l) xapakrepusye cuily i€l
B3a€EMOIII.
Jlns mporHo3Horo rpada Bara MOXe MICTUTH OIIIHKY PU3UKY KOH(IIIKTY Ha
KOB3HOMY ropu3oHTi H:
ri;(At) = P(r;(AL)), )

ne 7 j(At) — Bara pebpa (i,j) NporHo3HOro rpada; ?(frl-j (At)) - 1ii areHTiB 4;(t)
Ta Aj(t) MK sKuMH icHYe KOH(IIKT npotsrom At; Z; € H - noctynHa cynepsisopy
1H(popMarlis Mpo BTPyYaHHs HA KOB3HOMY TOpu30HTI H B: cTaHU, IJIaHU areHTiB, J1aHl
CEHCOPIB 1 POTHO3H.

2.3.3 Ioenmudgbikayina ma kpumuynicmo Kougaixmy (3). BBenemo iHAMKATOP
NOPYIIEHHSI OOMEXEHb:

VY, = Blle%gi'j(t)[(xt' U ---»uN,t)]+ ,  [2]+ = max(0,2) (10)

JI1st KOHGIIKTY MK IUISIMU areHTiB BA3BHAYUMO BTPATY y3TOJIKEHOCTI:

D;;(t) = z w; () d;j(u;,,u;,)
(L,j)€&;;(®)

(1)

ned;; (ui’t, uj’t) BHMIPIOE HECYMICHICTB J1ii arenTiB 4;(t) Ta A;(t).
3aranbHUA TIOKa3HUK PU3MKY HECYMICHICTb Jil areHtiB A4;(t) Ta A;(t). MoxHa
3aJ1aTH SIK

R;j(t) = av;;(t) + BD;;(t) + yP;;(0), (12)

ne P j(t) - nporHo3uuii pusuK, a &, B,y - Baru.

Tun xou¢uikry nosHaunmo ¢;;(t) € C, Hanpukinaa: KOHQIIKT 3a pecype,
MPOTUJICKHI Aii 400 KOMITPOMIC MK KOM(POPTOM 1 BUTpATaMH.

Kputnanicts BusHavaeTbes Gpynkuiero s;;(t) = F (Ri,]-(t), Cij (t))

39



COMPUTER SCIENCE
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

2.3.4 Cynepegizop i kpumepin empyuannsn (4). CynepsizopHuii areHT (popmye
pimenHs mpo Brpy4anas Z; € {0,1} :

y e 1,R;;(8) 2 T (cyy(®), Py(t) =1 .

O,Ri’j(t) <7 (Ci’j(t)), Pl‘](t) =0

ne T (c,-,j(t))- nopir st BiAnoBigHOTO TUNY KOHQUIiKTY. Akimo Z; = 0, areHtH

OPOJOBXKYIOTh JIOKaJlbHE KepyBaHHA. Skmo Z; =1 , cynepsi3op 3aImyckae
Y3TOIUKEHHS # Tepesiae Horo yyacHukam KoHQIikTy {4; © A]-} =N¢, Pij(t) =1 -
MIPOTHO3YETHCS OPYIICHHS KOPCTKOTO OOMEKEHHS.

Tpeba BU3HAUEHHS TOPIT, OJMHUIIIO TTOKa3HUKA, T1ICTEPE3UC 1 MOBEAIHKY Ha MEXI;
MOXJIMBI 4YacTi TepeMHKaHHA. TOOTO CymepBi3op aKTUBYE Y3TOJKEHHS, SIKIIO
MIPOTHO30BaHUM pU3HK R(?) nepeBulrye nopir #; geaktupailis BiOyBaeThes 3a R(t) <
0—0, ne 6>0 3anae ricrepe3uc. 3Ha4eHHS @ 1 0 BU3HAYAIOTHCA JJISI KOKHOTO KJIacy
KOH(JIIKTIB Ta OOIPYHTOBYIOTHCS €KCIEpUMEHTaIbHO. OTXe, CyNepBi3op He
OoOYHUCITIOE caM YC1 JIOKQJIbHI KOMaHJU: BiH BHPIIIYE, KOJIM ¥ JUIsi KOro MOTpiOHA
KOOpJIMHALIS, 1 Iepeaae 3aBJaHHs BIANOBITHUM MOAYJISIM.

Aoanmuenuii 6ubip cnocoby poss’sizanns. Hexait M — MHOXHWHA NPOUETYP
Y3rOJKEHHA: 3MIHA TMPIOPUTETIB, PO3MOAUT pecypcy, MHEPEeHECEeHHs Iid y daci,
00OMEXEHHS KEPYBaJIbHUX CUTHAIIB a00 CHiJIbHA ONTHUMI3allisl.

M(t) = {m;(t), my (1), ..., my(t)} (14)
ATanTUBHUM MOJYJIb BUOHpAE IPOLIEAYPY

m” (1) = (Ci,j(t):si,j(t)r)qi'j(t)'zij(t)) (15)

ne q;;(t) - oumiHKa HEBHM3HAYEHOCTi MPOIEAYpa Y3TOPKEHHS ISl BUPILICHHS
KOHQIIIKTY MK HECYMICHOCTI Hif areHTiB A;(t) Ta A;(t). Hampukiazx, KputudHe
MOPYIICHHS JKOPCTKOTO OOMEXKCHHS MOXE AaKTHUBYBATH TPOIEAYPY 3 HaWBHIIAM
MPIOPUTETOM OE3MEeKH, a HEKPUTHUYHA KOHKYPEHIIIS 32 PecCypc — HOTO PO3MOALT MiX
areHTamH.

2.3.5 Pareto—Nash-nooione y3200xcenns (5). Jlns Bubpanoi nporeaypyu MOTyib
y3roukeHHs mrykae crinbai giil u(t) = {u, (t), uy(t), ..., uy(t)} Taxi, mo Hamexarsb
MHOHUHI onmycTUMHX piieHb F(?); Pareto-eheKTUBHUN KOMIPOMIC - 1€ IOITyCTHUME
pitieHHsI Foon(t), NI SIKOTO HE ICHYE 1HIIOTO PIIICHHS, 110 MOJIMIIYE MUTh X0o4a 0
OJIHOTO 3aJTy4€HOI'0 areHTa, He MOTIPIIYIOYH 1Tl 1HIIHX.

11106 BuOpatu oaHy TOuKy U; (1) 3 MHOXKUHH KOMIIPOMICIB MOKHA MiHIMi3yBaTH
3BaXKEHY CyMy BTPAT BIIHOCHO 1HAMBIAYaJbHUX HAMKPAIIUX JOCSKHUX 3HAYCHB!
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u;(t) € arg min 2 w; (J; (W —J™),  w;=0, Z w; =1
Uu;EF(t)
iEN¢ LENE

(16)

3a mux ymoB icHye Nash-mojiOHa ymoBa cTaOUIBHOCTI, SIKY MOKHa 3a7aTH SIK
BiJICYTHICTh BUT1THOTO OJJHOCTOPOHHBOTO BiIXWJICHHS JJII KOXKHOTO arcHTa:

JiCui,uZy) < Ji(ui,uZy) + &, Vu; €u(t) (17)

1€ U ;- y3roJpKeHi il 1HIIMX areHTIB, a §; - 3a7a€ JOMYCTHME BiIXWICHHS Bif
TOYHOTO piBHOBaXXHOTO Kputepito. Tepmin «Nash-momiOHe» mopedyHHid, SKIIO
ITOPUTM JIMILIE HAOJIMKEHO MEpEBIpPSE II0 YMOBY a00 BUKOPHCTOBYE i1 K KpUTEpIN
MPUAHSITHOCTI KOMIIPOMICY.

2.3.6 Cmoxacmuunuiit MPC (6). [Ins obpanoro komnpomicy MPC po3spaxoBye
IJ1aH Ha KOB3HOMY TOpU30HTI H, ypaxoByIOUM BUIAKOBI CLHEHAPII W.piy_1:

t+H—1 N
Ji = B¢, rmp( [ z z wW; Li(XT: Ui,r) + Ly (Xesn)
=t i=]
(18)

3a YMOB
Xr+1 = f(x-;; ul,‘r' ""uN,‘tJ W‘t)' gm(xt' u'r,) < 0. ui,‘l’ € Ui(xt) (19)

1, 32 TOTpeOH, IMOBIPHICHOTO OOMEKEHHS
P(Gm(xpu;) <0)=1-¢p (20)

Ha xokHOMYy KpoIlli BUKOHYETbCS TIepIa Jisi 3HAWIEHOTO IUIaHy; Jall CTaH 1
IPOTHO3M OHOBIIIOIOTHCS, @ ONTHUMI3Allisl 3alyCKaeThcsi 3HOBY. lle nmae 3mory
KOPUT'YBAaTHU KEPYBaHHS MICJIA 3MIHU YMOB.

3. Pe3yabTaTn

3anpomnoHOBaHO KOHIIETITyaJIbHY MOMAYJBHY apXiTEeKTypy Ta TOMNEPeIHI0
MaTeMaTHYHy I[IOCTAaHOBKY IPOTHO3HO-CYNEPBI30OPHOTO METONY  PO3B'SI3aHHS
KOH(JIIKTIB y MYJIbTUAreHTHINA CUCTEMI «pO3yMHMI OyauHOK». [IporHo3no-rpadosa
MOJIeJIb BUSIBII€ MOTEHLIMHI KOH(MIIKTH A0 MOPYIIEHHS OOMEXEHb, a CylepBi30Op
3aJIEKHO BiJI X TUITy W KPUTUYHOCTI oOUpae mpoieaypy y3romxeHns. Pareto-ia0ip,
Nash-moni6nuit  kputepit 1 croxactuunuiit MPC  dopmyrots  momyctummii
KOMIIPOMICHUH TIJIaH, KM OHOBIIOETHCA 31 3BOPOTHUM 3B's3KOM. EdexkTuBHICTH
METOY KUIbKICHO HE OIliHIOBaacs i MoTpedye CUMYJISAIIINHOT Ta €KCIIEPUMEHTATBHOT
MEePEBIPKHU.
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4. O0roBopeHHs1 pe3yJabTaTiB

MeTtop BiIOKpeMITIOE BUSBIICHHSI KOH(IIIKTY, BUOIp CrOcO0y HOro po3B'si3aHHs Ta
OOYMCIIEHHSI Y3rOJUKEHOIrO IUIaHy, L0 J03BOJISE aJalnTyBaTH KOOpAMHALIKD 0e3
IOCTIHHOTO LIEHTPaJi30BaHOr0 BTpyuyaHHsS. [IporHosHo-rpadoBa moaenb BpaxoBye
MOTEHIIMHI KOH(IIKTH, MPOTEe 1i JOCTOBIPHICTh 3aJICKHUTh BiJ TOYHOCTI IIPOTHO3IB.
Pareto-Bin6ip 1 Nash-mo1i0He y3roiyKeHHs Jal0Th KOMIIPOMIC MIXK IUISIMU areHTiB, ajie
HE TapaHTylOTh TiobanbHOro ontumyMy. Croxactmunuii MPC BpaxoBye cueHapii
HEBU3HAYEHOCTI Ta OKpeMi oOMexeHHs Oe3meku. EdeKkTHBHICTH ciif mepeBipUTH
MOPIBHSAHHAM 13 JIOKadbHUM 1 1eHTpanizoBaHuM MPC 3a KUIBKICTIO KOH(IIKTIB,
eHepriero, kompopToM 1 yacom obuucneHHs. Haykosa nosusna: HabyB moganpioro
PO3BUTKY METOJl KOOPJIMHAII areHTIB PO3YMHOTrO OyAWHKY IUISIXOM BBEICHHS
MeXaH13My BUOOPY NPOLEAYPH Y3rOJKEHHS 32 TUIIOM 1 KpUTUYHICTIO IIPOTHO30BAHOIO
KOH(JIIKTY Ta mepeBipKu €-CTikocTi IlapeTo-koMmpomicy B 3aMKHEHOMY LMK 31
croxactuaauM MPC.

S. BucHoBKH

3anponoHOBaHO MOAYJIbHUI MPOrHO3HO-CYNEPBI3OPHUNA METOJ PO3B'S3aHHS
KOH(JIIKTIB y MYJIbTHAreHTHIA CHUCTEMI «pPO3YMHHH OyJAMHOK» 3a CTOXACTHYHOI
HeBHM3HA4YeHOCTI. BiH moenHye mnporHo3Ho-rpadoBy ineHTH(]IKaAII0 KOH(DIIKTIB,
OIIHIOBAHHS KPUTUYHOCTI, aIallTUBHUI BUO1p TIpolieiypH y3rokenns, Pareto—Nash-
noAioHuit kommpomic 1 croxactuune MPC. CymnepBizop iHIIIIO€ BTpy4aHHS 3a
MIPOTHO30BAHOTO KOH(IIKTY, a 3aMKHEHHMM IMKJ J03BOJISIE€ aKTyasi3yBaTH IUIaH.
[Tomanbun nocnigkeHHs: (GopMalibHa MOJEIb KOH(IIIKTY, aJfOPUTM OOYHMCIICHHS
KPUTUYHOCTI Ta BHOOPY pILIEHHSA, E€KCIEPUMEHTAJIbHE NOPIBHSAHHSA 3 0a30BUMH
METOJIaMHU.

Jlexnapauyia III. Tlin yac TIATOTOBKU PYKONUCY aBTOPU BHKOPHUCTOBYBAIU
IHCTPYMEHTH Ha OCHOBI BEJIMKHX MOBHHMX MOJEJCH IS TOIIYyKy ¥ TEePBUHHOTO
aHamizy jpkepen. OcraTounuii BiOip, nmepeBipky Oi0miorpadiyHUX JaHUX 1 HAYKOBI
BHCHOBKHU 3/IICHUJIU aBTOPH, SIK1 HECYTh BIIMOBIIAJIbHICTD 32 3MICT.
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Introduction. Digital transformation is changing maritime transport by integrating
information technology (IT), operational technology (OT), communication networks
and computer-based navigation systems into cyber-physical environments. Global
Navigation Satellite Systems (GNSS), Automatic Identification System (AIS),
radar/ARPA, Electronic Chart Display and Information System (ECDIS), inertial
navigation systems (INS), gyrocompasses, speed logs and echo sounders provide
information that supports navigation, collision avoidance, route monitoring and
decision-making on the bridge. Integration improves efficiency and situational
awareness, but it also expands the cyber attack surface and the consequences of
compromised navigation information.

Keywords: maritime cybersecurity, navigation information, cyber resilience, ship
navigation, GNSS, AIS, radar/ARPA, ECDIS, sensor fusion, anomaly detection.

Problem statement. The principal problem is not limited to the complete failure
of a navigation system. A more difficult situation occurs when an attacker modifies or
substitutes navigation data while preserving its apparently normal technical format. In
this case, the bridge team may receive information that is valid from the viewpoint of
the interface but incorrect from the viewpoint of the physical situation. Manipulated
GNSS position, falsified AIS data, altered sensor measurements or interference with
communication channels can therefore produce an erroneous picture of the
navigational environment. The safety risk is amplified when several integrated systems
use the same compromised source or automatically redistribute corrupted information.

Regulatory and methodological basis. The International Maritime Organization
(IMO) defines maritime cyber risk in terms of potential operational, safety or security
failures caused by information or computer-based systems being corrupted, lost or
compromised [1]. The current IMO Guidelines on Maritime Cyber Risk Management
are issued as MSC-FAL.1/Circ.3/Rev.4 and recommend incorporating cyber risk
management into existing safety and security management processes [1]. IMO
Resolution MSC.428(98) established the principle that cyber risks should be
appropriately addressed within the Safety Management System (SMS) under the ISM
Code [2]. For new ships, IACS Unified Requirements E26 and E27 provide
requirements for cyber resilience at ship level and at the level of onboard systems and
equipment [3], [4]. The NIST Cybersecurity Framework 2.0 provides a complementary
risk-management structure for identifying, protecting, detecting, responding to and
recovering from cybersecurity events [5].
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Aim of the study. The aim of the study is to develop a conceptual approach to
protecting the integrity and trustworthiness of ship navigation information by
combining cybersecurity controls, cross-checking of independent navigation sources,
sensor fusion, anomaly detection and human supervision. The proposed approach is
intended for integrated bridge and navigation environments in which the navigator
remains responsible for the final operational decision.

Research methodology. The methodology is based on a layered risk-oriented
approach. First, navigation information is acquired from heterogeneous and partially
independent sources. Second, data are pre-processed to assess validity, timing and
measurement quality. Third, independent sources are cross-checked to identify
inconsistencies. Fourth, residual-based anomaly detection is applied to distinguish
expected variations from potentially manipulated measurements. Finally, the detected
anomaly is incorporated into cyber risk assessment and operational decision-making.
The approach combines principles of information security, maritime risk management,
sensor fusion and decision support.

Protection architecture. The proposed conceptual architecture is shown in Fig. 1.
At the first level, navigation information is obtained from GNSS, AIS, radar/ARPA,
ECDIS, INS, log and echo sounder systems. These sources differ in physical principles,
update rates, error characteristics and susceptibility to particular cyber threats. Their
diversity provides an opportunity for independent verification. At the second level, data
are synchronized and subjected to basic quality checks. At the third level, cross-
checking and sensor fusion are performed. The central principle is that navigation
information should not be trusted solely because it has been received successfully or
displayed correctly by an onboard system.

GNSS « AIS « RADAR/ARPA DATA VALIDATION CROSS-CHECK / SENSOR FUSION
EEDIS ¢« INS * LOG « ECHO SOUNDHR Time sync * Quality checks Spatial * Temporal ¢ Inter-senso

ANOMALY DETECTION CYBER RISK ASSESSMENT
ri(t)=zi(t)-2i(t) Identify * Protect *» Detect
|ri(t)] > & Respond * Recover

BRIDGE TEAM / NAVIGATOR PROTECTIVE RESPONSE TRUSTWORTHY NAVIGATION
Verification ¢ Decision Isolate * Backup * Recover Safe operation

Figure 1. Conceptual architecture for protection of ship navigation information
against cyber threats.
Source of the figure: developed by the author.
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Anomaly detection. A practical mechanism for detecting suspicious navigation
information can be based on the residual between a measured value and its expected
value. For a navigation parameter zi(t), the residual is defined as

ri(t) = zi(t) — Z(t),

where zi(t) is the measured value and Zi(t) is the estimated or expected value
obtained from a navigation model, another independent sensor or a fused estimate. An
anomaly can be indicated when

t(t)] > &i,

where &; is an allowable deviation threshold. To account for different measurement

scales and uncertainties, a normalized residual can be introduced:
riN(t) = |zi(t) — Zi(t)| / o,

where o; represents the uncertainty or standard deviation associated with the
measurement.

However, threshold checking alone is insufficient for maritime applications. A
robust decision should also consider spatial consistency, temporal consistency and
inter-sensor consistency. For example, a GNSS position should be compared with
inertial navigation estimates and the observed radar situation; AIS target information
should be compared with radar/ARPA tracking; ECDIS route and chart information
should be checked against observed depth and navigational circumstances; and speed-
log information should be assessed against GNSS and INS data.

Cross-domain consistency. An important methodological principle is to
distinguish sensor failure from deliberate manipulation. Random measurement errors
usually have statistical and temporal characteristics that differ from coordinated
falsification. A cyberattack may produce smooth, plausible and internally consistent
values, particularly when a compromised source is used as an input by several
dependent systems. Therefore, the protection mechanism should evaluate relationships
between independent measurements rather than only checking whether an individual
value lies within a predefined range. This changes the cybersecurity task from simple
data validation to verification of the physical plausibility and consistency of navigation
information.

Human factor and bridge team. Automation cannot eliminate the need for
professional judgement on the bridge. When an anomaly is detected, the system should
provide an understandable warning, identify the affected information source where
possible, recommend independent verification and support the bridge team in selecting
an appropriate response. The navigator should be able to compare alternative sources,
switch to backup means of navigation and assess the operational consequences before
executing a maneuver. This approach is consistent with the principle that cyber
resilience must support safe operation rather than merely protect computer networks.

Operational response. The response stage can be organized as a sequence:
detection of abnormal information; confirmation through independent navigation
means; identification of the potentially compromised source; limitation or isolation of
the affected information flow; transition to a trusted or backup source; assessment of
the navigational situation; communication within the bridge team; operational
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decision; and post-incident verification. Such a sequence links technical cybersecurity
with established bridge resource management and navigational safety procedures.

Discussion. The proposed architecture represents a shift from a purely perimeter-
based cybersecurity model toward information-centric protection. Network
segmentation, authentication, access control and malware protection remain necessary,
but they cannot by themselves determine whether a displayed ship position or target
vector i1s physically trustworthy. The additional layer of information integrity
verification is particularly important for integrated systems because a compromised
data source can propagate erroneous information to multiple applications. Recent
research also demonstrates growing interest in maturity models and quantitative
assessment of cyber resilience for smart ships, including integration of ITACS E26/E27,
IEC 62443 and NIST-based approaches [6].

Practical significance. The approach can be applied to Integrated Navigation
Systems, Integrated Bridge Systems, ECDIS, track control and decision-support
systems. It supports earlier detection of GNSS spoofing, AIS manipulation and
inconsistencies between navigation subsystems, including during route monitoring,
collision avoidance and restricted-visibility operations.

Conclusions. The digitalization of maritime transport increases both the
capabilities and the cyber dependency of modern ships. Consequently, protection of
navigation information should be treated as a separate safety-critical objective in
addition to conventional network protection. The proposed layered architecture
combines independent data sources, cross-checking, sensor fusion, residual-based
anomaly detection, cyber risk assessment and human supervision. Its key principle is
that navigation information should be considered trustworthy only after its consistency
with independent sources and the physical situation has been assessed. Further research
should focus on quantitative risk indicators, adaptive thresholds, machine-learning-
assisted anomaly detection and validation of the proposed architecture on ship-
handling or navigation simulation platforms.
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EKOJIOI'TYHI 3ACA/IU SMEHIIEHHA
AHTPOIIOI'EHHOI'O HABAHTAKEHHS HA
JOBKIJIJIA

IBanenko Bosogumup BirasiiioBuy,
3100yBay MaricTepChbKOTo PiBHs BUIIOT OCBITH
[Tonichkuii HAIIOHATEHUHN YHIBEPCUTET

Imyk Bikrop MuxaiiioBuy,
3100yBay MaricTepChbKOTO PiBHS BUIIOT OCBITU
[Tomichkuii HallIOHATBHUN YHIBEPCUTET

Cupopuyk Ceitaana IOpiiBHa,
3100yBa4 MariCTepChbKOro piBHA BUIIOI OCBITH
[Tomichkuii HallIOHATBHUN YHIBEPCUTET

Cinina Terana AHaToJiiiBHA,
3100yBa4 MariCTepChbKOro piBHA BUINOI OCBITH
[Tomichkuii HallIOHATBHUN YHIBEPCUTET

I'pu6 Onexciii IBanHoBHY,
3100yBay4 MariCTepChbKOro PiBHA BUIIOI OCBITH
[Tomichkuii HallIOHATBHUN YHIBEPCUTET

Exonoriyauii  pe3ynbTar TrOCHOJAPCHKOTO PIMIEHHS 3aJIKUTh B TOro, SIK
3MIHIOETBCS B3a€EMOJIISI MIXK MISJIBHICTIO JIIOJWHH Ta IPUPOJHUM CEPEIOBHUIIEM.
3anpoBaKeHHSI COPTYBAaHHS BIAXOMAIB, YMOPSAKYBaHHS 3€MJICKOPHCTYBaHHS abo
B1JIHOBJICHHSI JTICOBOI POCIIMHHOCTI MOKYTh MaTH Pi3H1 HACJIJIKK HAaBITh 3a MOIOHOTO
00cAry BUKOHaHUX poOIT. 3HAUE€HHS MalOTh MICIIEBI YMOBH, MOAAJIbIIE BUKOPUCTAHHS
OTPMMAaHHUX MaTepialiB 1 CTaH €KOCHUCTEM, Ha fKI MOIIMPIOETHCS BIUIMB. Tomy
3MEHIIEHHS aHTPOMOTEHHOTO HAaBAaHTAKEHHsS MOTPEeOye MPOCTEIKEHHS 3B’SI3KY MIXK
KOHKPETHUM 3aX0JI0M 1 3MIHaMH, SIKMX OYIKYIOTh y JIOBKIJUTI.

JInst  cmibHOTO  PO3IJIALY YIHpaBiIiHHA NOOYTOBUMH BIJIXOJIaMHU, OXOPOHHU
MOBEPXHEBUX BOJ 1 PEryJIOBaIbHUX (PYHKIIN JICIB BaXKJIMBO BU3HAUUTU MICLE
BTpydaHHs. YacTuHa pIMIEHh CKOPOYYE YTBOPEHHS BIIXOMIB a00 HAIXOJKEHHS
3a0pyIHIOBAJbHUX PEYOBUH. [HIN 3MIHIOIOTH MNIISXH iX TIEPEHECCHHS YH
MIATPUMYIOTh MPUPOJIHI MPOLIECH, 110 TOCTA0NIOITh HACHIAKU BIUHBY. L1 3axomu
MO>KYTh IOTIOBHIOBATH OJMH O0JIHOTO. BogHOUac 30epeXxeHHs MPUPOIHOT TEPUTOPIT HE
yCyBa€ MOTPeOH BIOPSAIKOBYBATH JISITbHICTD, IKa CTBOPIOE HABAHTAKCHHS.

VY cdepi ynpaBiiHHS BIIXO0JIaMU BUXIJTHHUM OPIEHTUPOM € 3amoOiraHHS BTpaTam
MarepiaigiB Ha pI3HUX eTanax IiX BHUKOPUCTAHHS. MDKHApPOIHUN OTJISAT TPAKTHK
YIpaBIIHHS BIAXOAAaMU B MEXaxX 1€papXii BIAXOIIB 1 HUPKYJISAPHOI EKOHOMIKH IOKa3ye
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3HAYEHHS MMOE€THAHHS TEXHOJOTIYHHX PIIICHb 3 OpraHi3alliiHUMHI YMOBAMH Ta y4acTIO
HaceneHHs [1]. Jnst rpomanu 1ie o3Hayae notpedy y3roauTu 30MpaHHs, NepeBe3CHHS
i1 00po6ieHHs BixoiB. O0MaiHaHHA OKPEMOTo eTany He 3a0e3MeYUTh O4iKyBaHOTO
pe3yibTaTy, SKIIO HACTYNMHHM eTalm He MOXe NPUUHATH BIAMNOBIAHUM TMOTIK
MarepialiB.

Po3ninbHe 30MpaHHS Ma€ EKOJIOTIYHUW CEHC 3a YMOBH, IO BiJOKpeMJIEHI
KOMITOHEHTH 30€piratoTh NPUAATHICTh JUIsl TOAANBIIOTO BUKOPUCTAHHS. 3MIITyBaHHS
i 9yac nepeBe3eHHs a00 3a0pyAHEHHS OPTaHIYHUMH PEIITKAMU MOXKE YCKIaHIOBATH
BIIHOBJICHHS MaTepiaiB. ToMy B OIIHIOBaHHI JOIIJILHO MPOCTEXKYBATH iXHIN PyX 110
KiHIIeBO1 omeparii. BimoMocTi mpo KUIBKICTh KOHTEHHEPIB XapaKTEePHU3yIOTh
1HGPACTPYKTYpy, a OOCSTH (PaKTUYHO BIJHOBJICHHUX KOMIIOHEHTIB JI03BOJISIOTH
OLIIHUTH 11 pe3yJbTaTUBHICTb.

Jlnst ykpaiHcbkoi cepu ynpaBiiHHA TOOYyTOBUMH BIAXOAAaMU B JOCHIKeHH1 2023
POKYy BH3HAUEHO B3a€MOIOB’s3aHI MPOOIEMH: TEpeBaKaHHS 3aXOPOHEHHS,
HEJIOCTATHIM PO3BUTOK MEpepoOSIeHHS Ta OOMEXEHI MOMKIUBOCTI KOMILJIEKCHOTO
ynpasiiHHs [2]. Take moegHaHHS TMOSCHIOE, YOMY PO3JILIbHE 30MpaHHs MOTpelye
y3rOJDKEHUX 3MIH Yy cuctemi. BuOip KOMIIOHEHTIB [JIsi BIJIOKpEMJICHHS Mae
BIIMOBIZIATH CKJIAy BIAXOJMIB 1 JOCTYIIHUM MOJJIHUBOCTSIM iX oOpoOieHHs. [Hakie
HAKOIMWYEH1 MaTepiaiv MOXYTh 3aJIUIIATUCA 0€3 MOAAIBIIOT0 BUKOPUCTAHHS.

[1ix yac MOPIBHSIHHS BapiaHTIB MPOTIOHYETHCSI BPAXOBYBATH, KA YACTHHA BIJXOJIIB
MOBEPTAETHCSI Y BHUKOPUCTAHHS, CKUIBKM 3aJIMIIKIB MNOTpeOye BUIAJIEHHS 1 4YH
3MEHIIY€ThCS HEKOHTPOJIbOBaHE HAKOMUYEHHA. JIJi1 OAHAKOBOTO Mepioay OOMIKYy I
BIJIOMOCT1 JIOIIJIBHO 3ICTaBISATA 3 OXOIUICHHSM HACEJICHHS MOCIYroro. 3pOCTaHHS
KUTBKOCTI 310paHuX BIJXOJIB MOXE OyTH HACHIAKOM MiAKIIOUCHHS HOBUX HACEIECHUX
MyHKTIB, TOMY came 1o co01 He CBIIYUTH MPO MOTIPIIEHHS €KOJIOTTYHOI €()eKTUBHOCTI.

HaBaHTa)keHHsI Ha TOBEPXHEBI BOAM TakKOX (POpMyeTbCcsl Yepe3 CYKYIHICTb
npoieciB. PeHOBHMHM MOXYTh HAAXOAUTH O€3MOCEPENAHBbO O BOJHOTO 00’€KTa abo
MEPEHOCUTUCS 3 TIPUJIETIIUX 3eMenb. (s arponmanamadTiB BaXKJIMBUM IUIIXOM €
MMOBEPXHEBUH CTIK, IHTEHCUBHICTh SIKOTO 3MIHIOETHCS 3aJIEKHO B1JI OTA/IIB, pebedy Ta
CTaHy I'PYHTOBOTrO MOKpUBY. OTXKe, OIIHIOBAHHS SIKOCTI BOJIU MOTpeOye BioMOCTEN
PO TEPUTOPIIO, 3 SIKOT BOHA HA/IXO/UTh.

Bosana epo3ist moeaHye BTpaTy IpyHTY Ha yT1IISAX 13 TOTIPIICHHSIM CTaHy BOJIHHUX
00’exTiB. JlocmipKeHHsT epo31iHUX TIpolieciB B arpoyianamadTax YKpaiHd po3risiiae
iXHIA 3B’SI30K 31 CTPYKTYpOIO TMOCIBHMX IUION], KJIIMATUYHUMH 3MiHAMHU Ta
nerpajgaimiero Manux pidok [3]. 3BiAcHM BHUIIMBAE HEOOXIAHICTH Y3TO[KYyBaTH
BOJIOOXOPOHH1 PILIEHHS 13 I'PYHTO3aXMCHUMHU. SIKIIO 3MHMBAHHS TPUBAE HA CXWIIL,
3axo/u Juiie 611t 6epera He YCyBarOTh JHKepelia HaIXO)KEHHS HaHOCIB.

[IpakTryHe 3aBAaHHS MOJIATAE Y BUBHAYEHHI MICIIb, 1€ YTBOPIOETHCS CTIK 1 1€ BIH
KOHLIEHTpYy€eThes. Il yac oOcTexkeHb BapTo (PikcyBaTH epo3iiiHi OOpO3HM, OTOJIeHI
MOBEPXHi, PO3PUBHU POCIMHHOTO TOKPHBY Ta BUXOJU CTOKY 10 BOAOTOKIB. Taki
BIJIOMOCTI J03BOJISIIOTH OOMPATH PO3MIIICHHS 3aXHMCHUX CJIEMEHTIB BiIIIOBIIHO 10
NUISIXY TepeHeceHHs peuoBWH. OJHAKOBa cXema JJIs BCIX YTib MOXE 3aJHIIATH
HaWO1IpIITI HeOe3MeUHI MICIIS TI03a YBaroro.
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Pe3ynbTaTUBHICTF  BOJOOXOPOHHOTO  3aXOAy MOTpedye  TepeBipKkd  3a
MOPIBHIOBAHMX yMOB. Hukua KOHIIEHTpaIlis pEYOBUHU MICHS JOILYy HE 000B’SI3KOBO
O03HAYa€ CKOPOYEHHS 11 HAJIXOJDKEHHS: BoJa Morja po30aBuTH 3a0pynHeHHs. s
MOSICHEHHS 3MIHU CIIiJi BpaxoByBaTH Nepioja BigOOpy mpoO, BOJIHICTH 1 XapakTep
nonepeaHix omnaaiB. [lopiBHSHHS JUIIE ABOX BUNAJAKOBUX BHUMIPIOBAHb CTBOPIOE
PUBHK IPUITHCATH 3aX0Jy Pe3yibTaT, 3yMOBIICHU MTOTOJI010.

PerymtoBanbH1 PyHKIIIT TICOBUX €KOCUCTEM MOB’ I3aH1 3 IUMH CAMUMHU MTPOIECaAMH.
PocnuHHICTh 1 TpyHTOBUN NMOKPUB BILTUBAIOTH HA PO3IMOALT BOJIU MK IMOBEPXHEBUM
CTOKOM, TIPOHUKHEHHSIM y TPYHT Ta TOBEpPHEHHSAM 10 atMocdepu. OaHaK HACTIIKA
3017IBIIEHHS JIICOBOTO TMOKPHUBY 3aJ€KaTh BiJl CIIBBIAHOIICHHA LIUX CKJIAJ0BUX. Y
JOCTIIKEHH] BiIHOBJICHHS POCIMHHOCTI Ha Majarackapi moka3aHo, 10 MOJIMIIeHHS
MPOHUKHEHHSI BOJM B TIPYHT TIOEIHYETbCS 31 3MIHAMU 11 BHUTpayaHHS Ha
BUIAPOBYBaHHA 1 TpaHcmipauilo [4]. Jusg IHIIKUX TEpUTOpid LEe € NIACTaBOIO
MEepEBIPATH MICUEBHUI BOJHUMN OallaHC, a HE MEPEHOCUTH KOHKPETHUW pe3ynbTar 0e3
ypaxyBaHHS yMOB.

BiamoBigHo, OIiHIOBAaHHS TOTEHINIANy JICy Ma€ 3’sSCOBYBaTH, 5Ky caMme
peryoBalibHy (DYHKITIIO TOTPIOHO miaATpuMaTH. J{Jis 3MEHIIIeHHS €pO31HHOT0 BIUIUBY
BOKJIMBUN CTaH MOKPUBY Ha CXUJIaX; JJIs BIUTMBY HA BOJHUHN PEXUM MOTPiOHI AaH1 PO
3BOJIOKCHHS, TPYHTH ¥ pO3TalllyBaHHS HAcaJ)KeHb Y Bojo30opi. [lnoma icy
XapaKTepU3ye JUIIe YacTUHYy yMOB. [lomkopkeHa macTuiika, yiuibHEeHUH IPYHT a0o
3MiHEHE BOJOBIIBEJCHHS MOXKYTh OOMEKYBAaTH OYIKyBaHI MOXJIMBOCTI HAaBITh 32
30epeKEeHHS AePEBOCTaHY.

CHiibHOIO €KOJIOTIYHOIO 3aCajI0I0 PO3TJIIHYTUX PIIIEHb € BIJMOBIAHICTh 3aX01y
MEXaHI3My BIUIMBY. Po3niibHE 30MpaHHs 3MIHIOE TIOTOKHM BIJIXOJlIB; IPYHTO3aXHCHE
BUKOPHUCTAHHA 3€MeNb Ma€ MOciIalbIioBaTH MEPEHECeHHsI MaTepialy 3 MOBEPXHEBUM
CTOKOM; MiATPUMAHHs JICOBUX (YHKIIM CIpsMoBaHE Ha 30CPeKCHHS IPOLECIB
PETYIIOBAHHSA. IX MoegHAHHA MOTpedye PO3yMiHHSA TOro, Ky MpoOiIeMy BHpIIIye
KOYKEH 3ax1] 1 1€ 3aKIHYyIOThCS HOTO MOKIJIUBOCTI.

JIns  TOpIBHSHHS albTEPHATHB JIONUJIBHO BHU3HAYaTH MEXI1 OI[IHIOBAHHS
3a3faneriap. Y CHUCTEMI YINpaBIiHHA BIIXOJaMU IIe¢ MOXe OyTH BECh HUISX BijJ
YTBOPEHHsI 10 00pobeHHs. st BOIOOXOPOHHUX PIIIEHb MPOCTOPOBOIO OCHOBOIO €
B0J1030ip a0o0 ioro oOrpyHTOoBaHa yacThHa. JIiCOBMH MacuB MOTPiIOHO PO3IISAATH
Pa3oM 13 TEPUTOPISIMHU, HA SIKI TIOIIUPIOIOTHCS HOTO PerysoBalibHI GyHKII. 3a TaKuX
YMOB JICTIIIC BUSIBUTH TEPCHECCHHS HABAaHTAXXCHHS: TOJIIIICHHS HAa OJHOMY €TaITi
MOKE CYIPOBOIKYBATHCS JTOAATKOBUMH BUTpaTaMHU PECypCiB UM HOBUMH BILTUBAMHU
Ha IHILIOMY.

He Bci pe3ynbTaTy NPOSBISIOTHCS OJTHOYACHO. 3MiHA OpraHi3allii 30upaHHs MOXKe
IIBUJIKO BIUIMHYTH Ha OOCSTH BIJIOKPEMIICHHX MaTepiajiB, TOJI SIK BITHOBJICHHS
I'PYHTOBOT'O MOKPUBY MOTpeOye TpUBAMIIIUX CIOCTEpekeHb. [lepioa nepeBipku mMae
BIJIMOBIIaTH Tipotiecy. {151 KosKHOTO pillieHHs BAPTO BU3HAYATH MTOKA3HUK OYIKYyBaHOI
3MIiHH, CTIOCI0 OTO BCTAaHOBJICHHSI Ta CTPOK MOBTOPHOTO OlliHIOBaHHA. Lle mo3Bossie
KOPUTYBATH 3aXO/1 HA MIICTaB1 iX (PAKTUIHUX HACIIIKIB.

3MEHIIeHHSI  aHTPOIIOTEHHOTO  HABAHTAXKEHHS  TOEJHYE  BIOPSAKYBaHHS
rOCIOAAPChKOT JISTBHOCTI 31 30€peKEHHAM NPUPOAHMX TMporieciB. Exomoriuny

51



ECOLOGY
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

PE3yJbTaTUBHICTh XapaKTEPU3YIOTh CKOPOYEHHS BTpAaT MarepiaiiB, 3MEHIICHHS
HAJXOJDKEHHS 3a0pyJHEHb 1 MIATPUMaHHS (PYHKINIH €KOCHCTEM. Y3TOJKCHHS IHX
HaIPsIMIB JIa€ T1JCTaBU OOMpaTH PIIICHHS, SKI MOJIMIIYIOTh CTaH JOBKIIISA B MEXax
yChOT'O OXOTICHOTO BIUIMBOM TIPOCTOPY.
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BUKOPUCTAHHSA HIAXOAIB AJAIITUBHOI'O
YIIPABJIIHHA B YTPUMAHHI I PO3BUTKY
JIIOACBKHUX PECYPCIB HA ITIIAITPUEMCTBI

bproxosenbka Hatansa FOxumiBHa

JOKTOp €KOHOMIYHUX HayK, podecop

[acturyT exonomiku mpomucioBocti HAH Ykpainu,
M. KuiB

byaees IBan IlerpoBuy

JIOKTOP €KOHOMIYHUX HayK, podecop

[HcTUTYT ekoHoMiku npomucioBocti HAH Ykpainu,
M. KuiB

bpuis Ipuna BacuiiBaa

KaHJIUJAT EKOHOMIYHHUX HAyK, CTAPIINNA HAyKOBUM CITIBPOOITHUK
[HcTuTYT ekoHoMmiku npomucioBocti HAH Ykpainu,

M. KuiB

Yopua Ouiekcanapa AHaTOJIIBHA

KaHJIUJAT EKOHOMIYHHUX HAYyK, CTAPIINNA HAYKOBUM CITIBPOOITHUK
[HcTUTYT ekoHoMmiku npomucioBocti HAH Ykpainw,

M. KuiB

B yMoBax BO€HHHMX [id, 110 OOYMOBIIOIOTH YHUCJIEHHY KUIbKICTb PHU3HKIB,
MIAIPUEMCTBA BIIUYBAIOTh TOCTPY HECTauy y KBaJll(PIKOBAHUX JIFOJCHKUX pecypcax. 3
0aratbOX MPUYMH aKTyali3yI0ThCs 3aBJAAHHS YTPUMaHHS Ha NIANPUEMCTBAX TPYAOBUX
pecypciB, BXKMBAHHS KOMIUJIEKCY 3aXO[iB 1100 HABYAHHS 1 MEpEeHaBYaHHS THX, LIO
MpAaIOTh HA MiANpUEMCTBI. J[1€BUM THCTPYMEHTOM y I[bOMY HAmnpsMi MOXE CTaTu
3aCTOCYBAaHHS MIAXOJIB AJAaNTUBHOIO YIPABIIHHA, IO JO3BOJISE MiIMPHUEMCTBAM
THYYKO pearyBaTH Ha 3MIHM 30BHIIIHBOTO CEPEeNOBHUINA 1 BHYTPIIIHIX YMOB,
aHaJIi3yBaTH Ta CBOEYACHO KOPUTYBAaTH BIJIOBIIHI YNPaBIIHCHKI PIIICHHS B YaCTUHI
3a0e3nedeHHs TPOIeCy BUPOOHUIITBA JIFOJICBKUMU PECYpCaMU HaJIEKHOI KITBKOCTI 1
SKOCTI.

VY BITUM3HSHINM €KOHOMIYHIN HAaYIIl aIaNITUBHE YIPABIIIHHS PO3TISAAETHCS 3 PI3HUX
METOJIOJIOTIYHUX TO3UIlIA, OJHAK OUIBIIICTh JOCHIJHUKIB IIOB’SI3yIOTh WMOro 3
¢bopMyBaHHSIM THYYKOi CHCTEMM YMpABIIHHSA, 3aCHOBAaHOI Ha TMOCTIHHOMY
MOHITOPUHTY, MEXaHi3MaxX 3BOPOTHOTO 3B’SI3Ky Ta ONEPaTUBHOMY KOPHUTYBaHHI
ynpaBiiHChbKUX pimieHb. Tak, H.M. bynsik [1] BU3Hauae aganTUBHE YNpaBIIHHA K
CYKYNHICTh MPUHUMUIIB, METOJIB Ta I1HCTPYMEHTIB pO3pOOJIEHHS 1 peami3anii
YIOPaBIIHCHKUX PILIEHb, COPSIMOBAHUX Ha MIJBUILIEHHS PE3yJIbTaTUBHOCTI AiSTIbHOCTI
[UISIXOM CBO€YACHOTO KOPUT'YBaHHSA (PYHKI[IOHYBaHHS IMiJMPUEMCTBA BIAMOBIIHO 10
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3MiH BHYTPIIIHHOTO 1 30BHIIIHBOTO CEpeNOBHINA. BU3HAYANbHUMHU e€JIeMEHTaMU
TaKOTO MIAX01y € Oe3nepepBHUIM MOHITOPHHT, BUKOPUCTAHHS MEXaH13MIB 3BOPOTHOTO
3B’SI3KY Ta MIBUJKE PearyBaHHs CUCTEMH YIIPABIiHHS HA 3MIiHU.

brnusbkoi no3uitii forpumyerbest H.M. Anapienko [2, ¢. 192] 1 TpakTye aganTuBHE
yIpaBJIiHHS K M1ITPUMAaHHS TaKoi OBEIIHKH €JIEMEHTIB OpraHizaiiifiHoi CHCTEMH, 10
3a0e3neuye MaKCMMaJIbHO MOXIIMBE Ta CTiMKE HOCATHEHHS MOocTaBiieHUuX nuie. [lpu
IbOMY KIJIOUOBUM MEXaHI3MOM BHUCTYyNAa€ HETaTUBHUU 3BOPOTHUM 3B’SI30K, SKUN
3a0e3neyye BHYTPIIIHIO €(pEKTUBHICTH CUCTEMH yIPABIIHHS.

Y mpamgx H.B.I[laxotm [3] anmanTuBHE YHpaBIiHHS pO3TIATAETHCA K
CaMOCTIWHUHN BUJI YTIPABIIHHS, 10 XapaKTEPU3Y€ETHCS THYUKICTIO Ta IHHOBALIMHICTIO 1
3a0e3rneyye 3JaTHICTh MIIPUEMCTBA €(PEKTUBHO MPUCTOCOBYBATHCS O HOBHUX YMOB
(yHKIIOHYBaHHA, 30Kpe€Ma y IMpoleci BUXOAY 3 KPU30BHX CHUTYyalli, peanizamii
1HHOBAIl1/d 00 MPOBEAEHHS OpraHi3alliitHUX 3MiH.

T.JI. HanuBaiiko [4, c. 99] posmuproe 3MICT LBOrO MOHSTTS, BU3HAYAIOUU
aJlanTUBHE YIPABIIHHSA SK JISJIBHICTh KEPYIOYOi CHCTEMH, CHPSIMOBaHY Ha 3MIHY
napaMmeTpiB, CKIaJ0BUX Ta BIACTUBOCTEN KEPOBAHOI CUCTEMH 3 METOIO 3a0€31CUEHHS
il cTan0ro PO3BUTKY Ta JOCATHEHHS CTPATETTYHUX ITUIEH.

C.T. ITineupka 1 T.FO. Koputbko [5, c. 436], ciuparodrch Ha CUCTEMHHM ITIX1]I,
BH3HAYAIOTh aJIANITUBHE YMPABIIHHA SK CUCTEMY, 1110, HAa BIIMIHY BiJl TPaJUIIIHHUX
ysBJIEHb, 3/JaTHa OUIbII e(QEeKTUBHO W aJEeKBAaTHO pearyBaTu Ha 3MIiHU B
IHCTUTYLIIHHOMY Ta BUPOOHMYOMY CEpENOBHILI, 3a0€3MeUyloud  yXBAJICHHS
€(EeKTUBHUX YIIPABIIHCHKHUX PIIICHb.

[Tomanpmiuii pO3BUTOK KOHLEMLII aJanTUBHOTO YIPaBIiHHSA [OB’A3aHUN 13
mpouecaMu  LUQPPOBOi  TpaHchopMmalii Ta IHTENEKTyadi3auli yHIpaBiIlHCHKOI
nmismeHocTi. Tak, O. Kyb6atko, C.O3imc Ta B. Boponenko [6] moBoasiTh, 1110
BUKOPUCTAHHSA TEXHOJIOTIM IITYy4YHOrO IHTEJEKTY ICTOTHO MIJBUILNYE SIKICTh Ol3HEC-
pilIeHb, PO3IIHUPIOE AHATITUYHI MOXJIMBOCTI MHIANPUEMCTB Ta CHpPHSE IIBUAKOMY
pearyBaHHIO Ha 3MIHM 30BHIIIHBOTO cepepoBuina. Y cBoto uepry, . Scinenbka,
B. [lyrauoB ta 10. Kitoc [7] migkpecnroroTh, mo ImdpoBa TpaHchopMalis
VIPaBIIHHS € HE JIUIIE TEXHOJOTIYHUM, a ¥ CTpaTEriuHUM MPOIIECOM, SIKUH MOTpelye
Mepersisaay TPAIUIIIHHOT YIIPaBIiHCHKOT MapagurMH.

Jnst gaxiBiiB MiANPUEMCTB KOPUCHUMHU MOXKYTh OYTH TpaKTU4YHI aCHEeKTU
dbopMyBaHHS aJaNTUBHUX CTPATETid B yMOBaX BHUCOKOi HeBM3HaUeHOCTI J[. XaxayeBa
[8], sikuii aKIEHTy€e yBary Ha HEOOXI1JHOCTI THYYKOTO CTPAaTEeriyHOro IJIaHyBaHHS B
yMoBax mudposizauii exkoHoMmiku. BogHouac A. [lmirau, H.I'Bo3nmeir Ta
M. Binomkypcbkuii [9] po3poOssitoTh CydacHi MoOJielli aJanTUBHOTO YIIPaBIIIHHS,
MOEAHYIOYN KOHIENITYaIbHI TIOJIOKEHHS 13 TPaKTUYHUMHU MEXaHI3MaMu 1X peai3allii
Ha TIPOMUCIIOBUX MiAIPUEMCTBAX.

JIist miAnpueEMITIB BaXKJIMB1 OpraHi3alliiiHi epelyMOBH aIallTUBHOTO YIPABIIIHHSL.
Tak, O.JleonoB Tta T.JleonoBa [10] oOrpyHTOBYIOTh 3Ha4YeHHS €(EKTUBHOI
oprasizaiii 0i3HEecC-TpoIleciB, MOOYJOBH THYUYKHMX OpraHi3alliiHUX CTPYKTyp Ta
HAJaro/DKEHHS B3a€EMOJIIi MK CTPYKTYPHUMH MiAPO3JAUSIaMU SIK HEOOXITHHX YMOB
IMBHJIKOI  ajamTarmii  MiJOPUEMCTB O 3MIH  30BHIIIHBOTO  CEPEIOBHIIA.
C. 3amob6oBchka, C. dypman Ta O.Ipymenko [11], mgocmikyroun Momaeni
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KOPIOPATUBHOTO YMIPABIIHHS, BU3HAYAIOTh MPUHIUIHN €PEKTUBHOI B3a€MOJII MiX
opraHaMu YIpaBJiHHS MIAIPUEMCTBA Ta OOIPYHTOBYIOTH POJIb CyYaCHUX CTAHIApPTIB
KOPIIOPATUBHOT'O YIIPaBIIIHHSA y 3a0€3MeUYeHH]1 HOTO aaliTUBHOCTI.

[{ikaBUM Ta KOPUCHUM € BHECOK y PO3BUTOK CYyYaCHUX MiJAXO/IB J0 aJallTUBHOTO
yIpaBJIiHHS, M0 3A1MCHUIN 3apyOiKHI gociaigauku. Y. Sullivan 1 S.F. Wamba [12],
A. Jamarani, S. Haddadi, R. Sarvizadeh, M.H. Kashani, M. Akbari ta S. Moradi [13]
OOTPYHTOBYIOThH POJIb TEXHOJIOTIM IITYYHOTO 1HTEIEKTY y 3a0e3IMeueHHl aJanTUBHOI
peaxiii mAnpueMCTB Ha AUHAMIYHI 3MiHH PHHKOBOTO CEPEIOBHINA Ta ITiIBUINCHHI 1X
1HHOBAITIHOT CITPOMOYHOCTI.

BaxnuBumu 111 PO3BUTKY Cy4YaCHUX aJalTUBHUX MOJEICH YIPaBIiHHSA €
TOCTIKEHHST KopropaTuBHOTO ympaBmiHHsA. Tak, A.bepnai ta I'. Minz [14] B
aJanTUBHOMY KOHTEKCTI JIOCHIIKYIOTh PO3MEXKYBaHHS AareHTCbKUX KOH(IIIKTIB
(BIacHOCTI Ta KOHTpOJII0). PO3BUTOK 1UX 17ei MicTuThes y npaisix P. Tpikepa [15],
AKUM OOIpYHTYBaB CTpAaTEriuHy pOJIb KOPIOPATHBHOIO YMPABIIHHS, 1HTErPallio
iHTepeciB CTEHKXOMIepiB Ta IOCHIICHHS HAMISAN0BOI QYHKIT paau aupekTopis. Moro
KOHIICTIIIIST 3HAYHOIO MIPOIO0 BIJNOBIJIa€ CyYaCHUM yMoBaM (yHKIIOHYBaHHS
MIJIPUEMCTB B yMOBaX BHCOKOi HEBHU3HAUEHOCTI, KOJIA QJalTUBHICTH CHCTEMH
yIPaBJIIHHS BU3HAYAETHCS 3JJATHICTIO pearyBaTu He JIWIE Ha BHYTPIIIHI 3MiHH, a i Ha
TpaHchOpMaIlito 30BHIIIHBOTO CEPEAOBHIIIA.

BaxxnuBuM B Yyacu HeCTaOLIBLHOT CUTYyallli B KpaiHl JUisl YTPUMaHHS Ta PO3BUTKY
JIOACHKUX PECYPCIB € BUKOPUCTAHHS B MEKaX aIallTUBHOTO YIPABIIHHS Ta CTBOPCHHS
MaKCUMaJbHO MOJKJIMBHUX CTaOLIbHUX YMOB TMpaml [uis CHiBpoOiTHUKIB [16],
30epexeHHsT (I3UYHOTO 1 TICUXOEMOLIMHOTO CTaHy 3JI0pOB’S Ta JKHUTTS, 3a
HEOOXITHOCTI Mepexi] Ha BIIAAJICHUA peXUM PoOOTH 31 30epeKeHHSIM OCHOBHOI
3ap00ITHOI TUIaTH, CTBOPEHHSI aTMOc(epu OBIpH, peani3allis 3ax0Jl1B MOTHBAIli Ta
CTUMYJIIOBAaHHS B KOJICKTHMBI, M1JIBUILICHHS KBaJi(ikailii, HABYaHHS Ta TIepeHaBYAHHSI,
MIATPUMKA 3aXO0/11B MIABUIIEHHS PiBHSA HU(DPOBUX KOMIETEHI[IH CIIBPOOITHUKIB.

TakuMm 4YMHOM, CBITOBa HayKa Ma€ YHCIEHHI MmyOmiKkaiii Ioa0 po3poOKu
MEXaHI3MIB 1 I1HCTPYMEHTIB  aJanTUBHOTO  YIPABIIHHSA  MIANPUEMCTBAMH,
BIIPOBA/KCHHS SIKUX MOXKE 3a0€3MeUYUTH CYTTEBUM €(EeKT B YaCTHHI 3a0€3MEUCHHS
0e3mepepBHOCTI BUPOOHUIITBA Ta YTPUMAaHHS Ha MiANPUEMCTBAX KBai(PiKOBaAaHUX
cneriaiicTiB. Boenni Aii, BUMyIlIeHa pelioKailisi MiANPUEMCTB, HECTada TPYJAOBHUX
peCypciB TOpSAI 3 KOPCTKUM PETYJISTOPHUM THUCKOM TMOTPEOYIOTh aKTHUBI3allii
JOCIIKEHb Ta MPAKTUYHOIO BUKOPUCTAHHS METOMAIB, IHCTPYMEHTIB 1 ILISAXIB
BIDKMBaHHS, 3a0e31eueHHs 0e3nepepBHOCTI O13HECY 3 MOJAIbIIMM OOIPYHTYBAaHHSIM
CTpAaTErivuHOTO IUIAHYBAHH Ta YIPABIiHHS JIFOJICEKIMH PECYPCaMH.
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MIKPOIMITAIIHHI MOJIEJII IIO10 IMTPOIIO3ULIIT
PALII JOMOTI'OCIIOJJAPCTBAMHU YKPATHU

IImopryH Irop IOpiiioBuy

K.C.H.,

MOJIOJIIINN HAYKOBUM CITIBPOOITHUK BiALTY

MOJICTIOBaHHS COIIaJIbHO-€KOHOMIYHHUX MPOILIECIB 1 CTPYKTYD,
[acTUTyT Hemorpadii Ta JOCHIIKEHb SIKOCTI KUTTS IMEHI
Muxaiina [Ityxu HAH VYkpainu,

M. KuiB, Ykpaina

[Ipono3uiiss mpami AOMOrocrnogapcTBaMu YKpaiHU (POPMYEThCS IMiJl BILUIMBOM
1HIMBIAYaJIbHUX MOKJIMBOCTEH TXHIX WICHIB Ta YMOB PO3MOJILIY CIMEHHUX PECYPCIB.
IIpu mpomy ocBiTa ¥ npodeciitHa kBamiikailiss BU3HAYAIOTh JOCTYIIHI BapiaHTH
3aMHATOCTI, OAHAK (DAKTUYHUI BUX1J HA PUHOK Mpalll 3aJI€KUTh TAKOXK B1Jl HASIBHOCTI
JITEHN, CTaHy 3/I0pOB’S IHIIUX YJIEHIB CIM’i Ta MOTPEOM B HEOIUIaUyBaHOMY JOTJISIII.
Tomy oHaKOBI 3MiHU 3apOOITHOT IJIATH 200 COILIAIBHUX BUIUIAT MOXKYTh CIIPUYUHSATH
pI3HY peakuilo JOMOIrocnojgapcTB. BaxkiuBo BpaxoByBaTH L}0 HEOJIHOPIJHICTS,
OCKIJTbKM CYKYMNHI1 TMOKAa3HUKH TPYJOBOI ydacTi HE PO3KpUBAIOTH OOMEXKEHb, SIKi
NEPEIIKOIKAIOTh 3ATyYEHHIO OKPEMUX TPYIl HACEJIEHHS 0 3alHATOCTI.

MikpoiMiTaliiifHe MoJIeTIOBaHHs Tepeadayae MPOBEACHHS PO3PAaXyHKIB Ha PiBHI
OKPEMHX 0Ci6 i JOMOTOCIOIAPCTB i3 MOATBIINM y3araTbHEHHSIM pe3ynbTariB. Moro
1H(OpMAaIITHOIO OCHOBOIO € MACHB MIKPOJIAHUX, Y IKOMY XapaKTEPUCTUKH KOKHOTO
yjieHa ciM’1 MOB’si3aHi 3 BIJIOMOCTSMH MPO CKJIAJ JOMOTOCIOJAapCTBa, TOXOIU Ta
3aMHATICTh IHIIUX Horo uieHiB. Ha BigMiHy BiJ pO3paxyHKIB JJii YMOBHOI CE€PEIHbOI
ocoOu, Taku¥ miaxig 30epirae BIAMIHHOCTI MiXk ciM’amHu. Lle nae 3mory 3’sicyBatu, siK
3MiHa TEBHMX yMOB BIUIMBAaTHME Ha TPYAOBY y4YacTh JOMOTOCHOIAPCTB Pi3HOTO
CKJIaJy, @ TAKO>XK BU3HAYATH, Kl TPYIU MAaTUMYTh MOXJIMBOCTI 30UIBIIUTH pOOOUYNiA
yac. BogHouac HEOOXiTHO pO3MEKOBYBAaTM MATEMAaTHUYHY W  TOBEIIHKOBY
Mikpoimitaiito. Ilepma nae 3mMory mepepaxyBaTd JOXOAHW JTOMOTOCIIOAAPCTB MicCIs
3MIHM TIOJIaTKOBHX TMpaBUil ab0 COIllaJbHUX BUIUIAT 3a HE3MIHHOI 3alHSATOCTI
xapakTepusye Oe3mnocepenHiil (iHAHCOBUI pe3yJbTaT, ajieé OKPEMO HE TPOTHO3YE
BUXIJ] JIIOAMHU Ha pobory. [loBemiHkoBa MOJENb JOJIaTKOBO BPAXOBYE MOMKIIMBY
peaxiito TpyJ0BOi y4acTi Ta poO0Y0oro yacy Ha 3MiHy YMOB. OTxe, U1 JOCI1IKESHHS
MPOMO3HUIIIT Mpali HEoOXiTHO OOrpyHTYBATH 3B’SI30K MIDK HOBUMH MapaMeTpaMu
JIOXOJTy U PIIIICHHSAMH YJICHIB JIOMOT'OCIIOIapCTBA, & HE JIMIIIE 3MIHUTH BEJIMUUHY TXHIX
IPOIIOBUX HATXOIKCHb.

ExoHOMIYHMII 3MICT Takoi peakiiii BU3HAYAETHCS CITIBBIIHOIICHHSIM OYiKYBaHOIO
3apo0iTKy 3 BUTpaTaMu IMpareBiamTyBaHHsa. s moMorocmogapcTBa 3 JUTHHOIO
JOATKOBUM TPYAOBHI JT0X1J MOXE CYyIPOBOJIKYBATHCS HEOOXIJIHICTIO OIIauyBaTH
JOTJIAN 1 TPaHCTIOPT. SIKIIO MPHUPICT HASBHOTO JOXOY MICIIS IIMX BUTPAT € HE3HAYHUM,
(GiHaHCOBHI CTHUMYJ A0 3allHATOCTI mocnadmioeThes. [IpoTre HaBiTH JocTaTHIN
OYlKyBaHUH 3apO0ITOK HE yCyBa€e 0OMEXEHHsI, CHPUUYUHEHOTO (P13UUHOIO BiACYTHICTIO
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nociyru aorisay. Tomy B MiKpoiMiTaIliitHIi MOEN AOIIIBHO PO3PI3HATH (iHAHCOBY
JOIIBHICTD Mpalll Ta MOKJIUBICTh BUIUIMTH J1J1 HeT HEOOX1THUM Yac.

OxkpeMoi yBaru moTpedye B3a€EMO3AIEKHICTh TPYAOBHX pIIIEHb YIEHIB CIM’1,
OCKUJIbKH 301JbIIEHHS POO0YOro 4Yacy OJHIET 0COOM MOXKE 3MIHIOBATH PO3IMOILT
HeoIIauyBaHUX 000B’sI3K1B, a BTpaTa ii 3ap0o0iTKY MPU3BOIUTH JI0 IOCUJICHHS TTOTPEOU
y TOparieBiamTyBaHH1 1HII0I. MiKpoiMiTaIiiiHI pO3paxyHKU MOXYTh B1IOOpaXkaTH Il
3B’SI3KH, AKIIO CIIUPAIOTHCS Ha BIAMOBIIHY MOJIEb MOBEIIHKY JoMorocnoiapctsa [1].

Jlisa YkpaiHu JOUUTFHO PO3TIISIIaTH 1HCTPYMEHTapii, KUl IOEAHY€E PO3PAXyHOK
HAsIBHOTO JIOXOJY 3 OIIHIOBAHHSIM TPYAOBOi y4acTi Ta CIICHAPHUM aHATI30M CIMEHHUX
oOctaBuH. [lpm 1BOMY BapTO BpPAXOBYBATH PI3ZHOMAHITHICTH MIKpPOIMITAIIITHIX
MOJIeJEH, 110 BU3HAYA€ HAMPSAMHU X BUKOpUCTAHHS (Taou. 1).

Taoaunga 1
PizHoBUIM MiKpoOIMITALIMHUX MOJeJIed Y JOC/IIIXKeHHI MPOmo3uiii mpami
AOMOTrocnoaapcrTBs
PizHoBux Moneni | DyHKIIOHATBHHM 3MICT MOJIETIOBAHHS 3HaueHHSA TS aHaizy
MIPOTTIO3UIIIT Tpalli
Apudmernana [lepepaxyHok moJaTKiB, COI[ialbHUX BUILIAT 1|BU3HaueHHs (hiHaHCOBHX
MOJIEJIb IOXOAIB  |HAsBHOTO TIOXOIY JUTSt KOXKHOTO|HACHIJIKIB  3aXOMiB 1 3MiHH
JIOMOTOCITOJIAPCTBA 32 33JJaHUX 3MiH IPABUII Ta|CTUMYJIIB IO 3alHATOCTI.
HE3MIHHOI TPYAO0BOT MOBEIIHKHA HOTO YJICHIB.
IToBeninkoBa BintBopenHs  moxiuBoro — BuOOpY — MiK|OIIHIOBaHHS MOMJIMBHX 3MiH
MOJIENIb  TPYAOBOI|HE3alHATICTIO Ta 3aWHATICTIO 3aJIeKHO BiJ|YUCETBHOCTI YYaCHUKIB PHUHKY
y4dacTi OYiKyBaHOTO TOXO1y, 1HAWBIAYyaTbHUX | Ipalli.
XapaKTEPUCTHK 1 CIMEHHUX OOMEXKEHb.
[ToBeninkoBa Posrnsin BubOpy Mik TOCTYMHUMH pekKMMaMy | BU3HaueHHS MOXKIMBHUX 3MiH
MOJIeTTb  po00YOro[po0OTH 3 ypaxyBaHHSM JIOXOAYy Ta dacy,|o0csry MIPOITIOHOBAHUX
qacy HEOOXIHOTO Ui BHUKOHAaHHA CIMEHHUX|[pOOOYUX TOJIUH.
000B’S3KIB.
Jluaamiuna Mozens|IMmiTallisi mepexoaiB MK CTaHaMH 3aifHATOCTi|AHali3 BIUIMBY CTapiHHS, 3MiHU
Ta 3MiIH XapaKTEPUCTUK oci0 ickmany ciM’i Ta Mirpamii Ha
JIOMOTOCIIOJIaPCTB YIPOJOBK KUTBKOX|TPYIOBY MTPOIO3UILIIO.
epioJIiB.

IDicepeno: yzacanoneno aemopom na ocrnogi [1; 2]

3aranom BU3Ha4YE€H1 PI3HOBUIU MOJIETICH MOXKYTh JIOTIOBHIOBATH OJIMH OJIHOTO, aJie
BIJIPI3HSIOTHCA 32 BUMOTaMU JI0 JAHUX 1 IPUIyIeHb. ToMy Mo4aTKoOBE 3aCTOCYBaHHS
MIKpOIMITaIlii JOIUIBHO OOMEXYBAaTH 3aBAaHHSIMH, IS SKUX MOXKHa CHOPMYBATH
HaJilHy 1H(GOPMAIIITHY OCHOBY.

Takoro OCHOBOIO MOK€ OyTH pEenpe3eHTATUBHUM MAaCHUB JIaHUX, IO JIO3BOJISE
aHaJli3yBaTh KOXXHY ocoOy B CKJIaal ii JOMOrocmoiapcTBa, ajke HeoOXiTHO
PO3PI3HATH TPYJIOBI W HETPYAOBI AOXOAM, (PakTHUHMI poOOUMA yac Ta TPUUYUHHU
He3aiHsaToCTI. 1t He3alHATHX 0C10 MpU IbOMY BUHHMKAE JOJATKOBA Mpo0sIemMa: IXHii
MOXJIMBUM 3apOo0ITOK OE€3MOCEePEeIHhO HE CIOCTEPIraeThbCs — WMOro OIIHIOBAHHS
noTpedye OKpeMoi MpoleypH, a HEBU3HAYCHICTh TAaKOi OLIIHKA Ma€ BPaXxOBYBATHCS
M1 Yac IHTepIpeTallii pe3yapTaTiB. BiloMOCTI nMpo HeolIauyBaHy Mpalio TaKOX HE
BapTO 3aMIHIOBATH JUIIIE (DAKTOM HasIBHOCTI JITEH, aJ’Ke OJTHAKOBUM CKJIaJ] CIM’1 MOXKE
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CYyNpOBOKYBATUCS PI3HAMH yMOBaMH 1X JOTJSAAy. BiAmoBimHO, cIlieHapHI
pPO3paxyHKH 3/1aTHI cHOpMYBaTH MPUITYIICHHS MPO MIrpaliio 3 yMOBaMHU TPYAOBOi
ydacTi. [IporHo3 KiIbKOCTI poO0UYO0i CUIIM TaKOX CJiJ] BIJIOKPEMIIIOBATH BiJl MPOTHO3Y
(hakTUYHOT 3alHATOCTI: TOTOBHICTh IPAIIOBATH HE TapaHTY€ HASBHOCTI BIJTIOBIIHOTO
MOTMUTY 3 OOKY pOOOTO/1aBIIIB.

[TepeBipka MIKpOIMITAIIIHHOTO I1HCTPYMEHTapit0 MNOTpeOye OIlIHIOBAHHS TOTO,
HACKUIbKM BUXITHUM MAacUB BIJITBOPIOE CTPYKTYPY HACEJICHHS Ta BiJIOMI MOKa3HUKH
TpyZoBOi y4acTi. [ToBeIHKOBI PO3paxyHKH AOIIBHO MEPEBIPSITH HA JTaHUX, SIKI HE
BUKOPHUCTOBYBAJIMCS JUJIsl OLIIHIOBAaHHS I1XHIX mMmapameTpiB. JlogaTkoBO HEOOX1THO
BHU3HAUATH YYTJIMBICTh pPE3yJbTaTiB A0 3MIHM MPUIYIIEHb MIOA0 OYIKyBaHOTO
3apo0ITKYy ¥ TOCTYIMHOCTI Aorysiay [2].

OTxe, MIKpOIMITAIIMHI MOJENI JI03BOJISIOTH IOB’SI3yBaTH 3aXOJM TOJITUKHU
3aifHATOCTI 3 HEOJHOPIAHICTIO JOXOMIB, CIMEHHOIO CKJIaay Ta YaCOBUX OOMEKEHb
YKpaiHCBKMX JOMOTOCHOMAPCTB. IX 3aCTOCYBAaHHS Ma€ MOYMHATHCA 3 (GOPMyBaHHS
Y3TO/IPKEHUX MIKPOJAHUX 1 YITKOrO PO3MEXyBaHHA (DIHAHCOBHX PO3PAXyHKIB Ta
MPUNYIIEHb TPO TPYJAOBY MOBeAiHKY. OOrpyHTOBaHHI IHCTpyMEHTapiil MOBHUHEH
BUSIBJISITH, 32 PAXyHOK SIKUX TPYI 1 32 SIKUX YMOB MOKE€ 3pOCTaTH MPOMO3UIIs Tpalli.
Ile mae MOXIMBICTH CHPSIMOBYBATH PECYpCH HAa YCYHEHHS KOHKPETHUX MEPEIIKO]T
TPYJIOBIii y4acTi, OLIHIOIOYU OYIKYBaHUM pe3yJIbTAT 3aX0/11B OKPEMO ISl PI3HUX THUIIIB
JOMOTOCIIOJIaPCTB.
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The rapid development of artificial intelligence (Al) has created new opportunities
for transforming English language teaching and learning. Among the most promising
Al-based technologies are educational chatbots, which can provide learners with
interactive, personalised, and accessible opportunities to practise English. Unlike
traditional digital learning materials, chatbots allow learners to communicate through
dynamic dialogue, with responses generated based on the learner’s input.
Consequently, chatbots can function as additional tools for language practice,
feedback, communication, and learner support.

The role of chatbots in English teaching is particularly significant because language
acquisition requires continuous exposure to the target language and opportunities for
meaningful communication. In this respect, chatbots can complement classroom
instruction by creating additional opportunities for learners to use English beyond the
limited time available during face-to-face lessons. Their potential lies not only in
technological innovation but also in the ability to adapt learning activities to individual
learners’ needs, proficiency levels, and learning objectives.

The effectiveness of an educational chatbot largely depends on the principles
underlying its development and design. Educational chatbots should be created with
consideration of both technological capabilities and pedagogical requirements. Their
development may involve collaboration among educators, linguists, instructional
designers, and technology specialists to ensure that the resulting system is appropriate
for language learning.

Natural language processing technologies enable chatbots to interpret learners’
inputs and generate responses in real time. This creates an interactive learning
environment in which students can practise communication rather than simply receive
information. The conversational nature of chatbots is particularly important because
users can engage with them through language-based interaction. In the context of
English teaching, this makes chatbots potentially useful for practising vocabulary,
grammar, reading, writing, and communicative skills.

Another important aspect of chatbot design is user experience. An educational
chatbot should have a clear and accessible interface that does not create unnecessary
technological difficulties for learners. Interactive elements can contribute to learner
engagement and motivation, while multimedia resources such as images, audio, and
video can make language-learning activities more varied and attractive [1].
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The content provided by an educational chatbot is equally important. Such systems
can incorporate vocabulary activities, grammar explanations, examples, exercises, and
communicative tasks. Learning materials can be organised by proficiency level and
gradually increased in complexity. This makes it possible to provide a degree of
personalisation and scaffolding for learners. Furthermore, chatbot content can be
modified and improved in response to learner feedback and developments in language
education [2].

Thus, the development of educational chatbots represents a combination of
technological innovation and pedagogical design. Their value does not depend solely
on their ability to generate human-like responses. Rather, effective educational
chatbots should be designed around clearly defined learning objectives and provide
activities that directly contribute to the development of English language competence.

The successful integration of chatbots into English language teaching requires
systematic planning. Simply providing students with access to a chatbot does not
automatically guarantee positive learning outcomes. Teachers should determine how
the technology will complement existing instructional practices and what specific
learning objectives it will support.

One important strategy is to clearly define the chatbot's role within the curriculum.
A chatbot can be used to provide additional language practice, support individual
learning, give feedback, or create opportunities for communication outside the
classroom. Its activities should correspond to specific learning objectives rather than
merely be introduced as an example of new technology [3]. For example, a chatbot
may be used to:

® practise new vocabulary;

e review grammatical structures;

e simulate everyday or professional conversations;

e provide additional writing practice;

e generate questions for speaking practice;

e give immediate feedback;
support independent learning;

e simulate real-life communicative situations.

Another important condition is the appropriate preparation of both teachers and
learners. Students need to understand the functions and limitations of the chatbot and
should receive guidance on how to formulate effective questions and prompts.
Teachers, in turn, need sufficient knowledge to integrate chatbot-based activities into
lesson plans, monitor learners’ progress, and intervene when additional explanation or
correction is required.

Chatbots can also contribute to collaborative learning. For instance, students can
work in pairs or groups and use a chatbot to complete a simulated business negotiation,
solve a problem, prepare a dialogue, or discuss a particular topic. Such activities can
combine technological interaction with human communication, thereby preventing the
chatbot from becoming a substitute for interaction among students [3].

Authentic communication represents another important application. Students can
participate in simulated real-life situations, such as ordering food, making a business
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telephone call, attending a job interview, communicating with an international
customer, or discussing an academic topic. Open-ended questions and dialogue-based
activities can encourage learners to produce language rather than simply recognise
correct answers.

At the same time, teachers should continuously evaluate the implementation of
chatbot-based activities. Student engagement, performance, satisfaction, and learning
progress can be examined through questionnaires, interviews, classroom observation,
and assessment results. Such evaluation allows teachers to identify effective activities
and modify those that do not adequately address learners’ needs [4]. Therefore,
strategic implementation, teacher support, learner training, and continuous evaluation
are essential conditions for effective chatbot integration.

One of the major advantages of chatbots is their potential to support personalised
learning. In a traditional classroom, teachers have to work with groups of learners who
may have different levels of English proficiency, learning styles, interests, and
difficulties. A chatbot can provide an additional learning environment in which
students can practise at their own pace.

Personalisation can be achieved by adapting the difficulty and type of activities to
the learner’s needs. For example, a student who has difficulty with vocabulary may use
the chatbot for additional vocabulary practice, while another learner may focus on
grammar or conversational English. The availability of immediate responses also
allows learners to receive support without waiting until the next classroom lesson.

This aspect is particularly relevant to autonomous learning. Students can interact
with a chatbot outside scheduled classes and use it as a supplementary learning
resource. Consequently, chatbots can contribute to the development of learners’
responsibility for their own learning and encourage regular language practice.

However, personalisation should not be interpreted as a complete replacement of
the teacher. Rather, the chatbot should function as an additional pedagogical resource.
Teacher guidance remains necessary for selecting appropriate activities, interpreting
feedback, correcting significant errors, and developing students’ critical awareness of
Al-generated information.

The effectiveness of chatbots should be assessed systematically rather than
assumed based on technological functionality. Evaluation can involve both quantitative
and qualitative methods, providing a more comprehensive understanding of how
chatbots influence language learning.

Quantitative evaluation may involve pre-tests and post-tests, language proficiency
assessments, vocabulary tests, grammar tests, and other measures of learning
achievement. Comparing students’ performance before and after chatbot-based
instruction can help determine whether the technology contributes to measurable
improvements in language knowledge and skills.

In addition, chatbot-generated learning analytics can provide information about
learners’ interaction with the system. Such data may include engagement levels, task
completion rates, interaction frequency, and time spent on activities. These indicators
can provide useful information about students’ participation and learning behaviour

[5].
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Nevertheless, numerical data alone cannot fully explain learners’ experiences.
Qualitative methods, including questionnaires, interviews, and focus groups, can
provide information about students’ perceptions of the chatbot. Learners can evaluate
its usability, usefulness, accessibility, and effectiveness. They can also report whether
interaction with the chatbot influences their motivation, confidence, and willingness to
communicate in English [5].

Formative assessment represents another important application. Chatbots can
provide immediate responses to students’ answers and offer additional practice when
difficulties are detected. This creates opportunities for continuous feedback rather than
relying exclusively on final assessment. By monitoring learner performance, educators
may identify knowledge gaps and provide additional support where necessary.

Long-term evaluation is also important. Short-term improvements in test
performance do not necessarily demonstrate that chatbot-supported learning produces
sustainable results. Longitudinal studies can examine whether language skills
developed through chatbot interaction are retained over time and whether learners can
transfer these skills to real-world communicative and academic contexts [6].

Therefore, a comprehensive evaluation of chatbot effectiveness should combine
quantitative indicators, qualitative learner feedback, formative assessment, and, where
possible, longitudinal evidence. Such an approach can provide a more reliable picture
of the educational value of chatbots.

Despite their potential, chatbots should not be regarded as a universal solution to
the challenges of English language teaching. Their effectiveness depends on how they
are designed and used. Poorly designed activities may result in superficial interaction
that does not contribute significantly to language development.

Another important consideration is the quality of chatbot-generated feedback and
language. Students should be encouraged to critically evaluate Al-generated responses
rather than automatically accepting every answer as correct. The teacher, therefore,
remains essential as a mediator who can explain linguistic problems, verify
information, and guide students towards effective learning strategies.

The successful implementation of chatbots also requires adequate technological
infrastructure and digital competence. Both teachers and students need sufficient
knowledge to use these systems effectively. Without appropriate training and support,
technological tools may become an additional source of difficulty rather than a means
of improving learning.

Consequently, the most effective approach is likely to be a human-centred model
in which chatbots complement rather than replace teachers. Chatbots can provide
additional practice and immediate interaction, while teachers remain responsible for
pedagogical decision-making, emotional support, assessment, and the development of
students’ broader communicative competence.

In conclusion, chatbots hold significant potential for enhancing modern English
language teaching. Their ability to provide interactive communication, personalised
practice, immediate responses, and flexible access to learning materials makes them
valuable supplementary tools for language education. The development of educational
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chatbots combines natural language processing technologies with pedagogical and
user-centred design principles.

For successful implementation, teachers should clearly define the educational role
of chatbots, align chatbot activities with learning objectives, prepare students and
teachers for effective use of the technology, and integrate chatbot interaction with
individual and collaborative learning activities. Continuous monitoring and evaluation
are also necessary to determine whether chatbot-supported activities actually
contribute to improved language learning outcomes.

The effectiveness of chatbots should be examined through a combination of
quantitative and qualitative methods. Pre- and post-assessment, learning analytics,
surveys, interviews, formative assessment, and longitudinal research can provide
evidence of their influence on language proficiency, engagement, motivation, and
learner confidence.

Overall, chatbots should be viewed not as replacements for English teachers but as
additional pedagogical instruments that can expand opportunities for language practice
and support more individualised learning. When their implementation is guided by
clear pedagogical objectives and combined with teacher expertise, chatbots can
become an important component of Al-supported English language education.
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Abstract

In modern society, protecting and promoting student health has become an
important priority for higher education institutions. University students face various
challenges associated with academic workload, psychological stress, insufficient
physical activity, irregular nutrition, sleep disturbances, and the increasing use of
digital technologies. In this context, valeological education plays an important role in
developing students’ knowledge, attitudes, and practical skills related to health
preservation and the promotion of a healthy lifestyle. The purpose of this article is to
examine the role of valeological education in protecting students’ health in higher
education institutions and to identify educational approaches that can contribute to their
physical, psychological, and social well-being.

The article emphasizes the importance of integrating health-related knowledge into
the educational process, developing health-conscious behaviour, strengthening
preventive education, and creating a supportive university environment. It concludes
that valeological education can contribute to the development of responsible attitudes
towards personal health and encourage students to adopt sustainable healthy lifestyle
practices.

Keywords: valeological education, student health, higher education, healthy
lifestyle, health promotion, preventive education, physical and psychological well-
being.

Introduction

The health of young people is one of the essential factors influencing educational
achievement, personal development, and future professional activity. Higher education
institutions play an important role not only in providing academic knowledge and
professional qualifications but also in supporting students’ physical, psychological, and
social well-being. During their university years, students experience significant
changes in their daily routines, responsibilities, social relationships, and learning
environments. These changes may affect their health-related behaviour and lifestyle
choices.

Valeology, understood as the field concerned with health and its preservation,
provides an educational perspective that emphasizes health awareness, prevention, and
the development of healthy habits. Valeological education aims to equip individuals
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with knowledge and practical skills that enable them to make informed decisions
concerning their health and well-being.

The World Health Organization emphasizes the importance of physical activity and
reducing sedentary behaviour as components of health promotion [1]. These issues are
particularly relevant to university students, whose academic activities may involve
prolonged sitting, extensive screen use, and irregular daily schedules.The purpose of
this article is to analyse the role of valeological education in protecting students’ health
in higher education institutions and to consider ways of strengthening health-oriented
educational practices within the university environment.

The Importance of Valeological Education in Higher Education

Valeological education contributes to the formation of a conscious and responsible
attitude towards personal health. It helps students understand that health is influenced
not only by biological factors but also by lifestyle, environmental conditions,
psychological well-being, and social relationships.

The university period is an important stage in the development of independent
decision-making. Students increasingly determine their own nutrition, physical
activity, sleep patterns, and approaches to managing academic stress. Without
appropriate knowledge and awareness, unhealthy habits may become established and
affect their long-term well-being. Through valeological education, students can develop
an understanding of preventive health practices, personal hygiene, balanced nutrition,
regular physical activity, adequate rest, and emotional self-regulation. These areas
should be addressed through educational activities that connect theoretical knowledge
with everyday student life.

The integration of health-related topics into university courses, seminars,
workshops, and extracurricular activities can strengthen students’ ability to recognize
health risks and make informed choices. In this respect, valeological education should
be considered an important component of a broader educational environment that
supports students’ comprehensive development.

The Role of Valeological Education in Maintaining Physical and Psychological
Health

Physical and psychological health are closely connected and should be considered
together in university health promotion. Academic demands, examinations, deadlines,
and adaptation to new social environments may contribute to stress and fatigue. At the
same time, prolonged sitting and insufficient physical activity may negatively affect
students’ general well-being.

The WHO guidelines on physical activity and sedentary behaviour highlight the
importance of regular movement and limiting sedentary time for health [1]. Higher
education institutions can support these principles by encouraging participation in
sports, providing opportunities for active recreation, and promoting movement during
long periods of study.

Valeological education can also help students understand the importance of regular
sleep, balanced nutrition, appropriate time management, and maintaining a reasonable
balance between study and rest. Educational sessions may introduce practical strategies
for organizing daily routines and recognizing when additional support is needed.
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Psychological well-being is another essential dimension of student health.
Universities can promote awareness of stress management, emotional resilience,
supportive peer relationships, and the availability of counselling services. Health
education should encourage students to seek appropriate assistance when difficulties
affect their well-being rather than treating such difficulties as a personal failure.A
comprehensive approach that considers physical, psychological, and social factors can
help establish a healthier university culture and strengthen students’ capacity to
manage the demands of academic life.

Modern Approaches to Developing Valeological Education

The effectiveness of valeological education depends on the relevance of its content
and the methods used to deliver it. Traditional lectures can provide theoretical
knowledge, but students also need opportunities to apply this knowledge to everyday
situations.Interactive seminars, practical workshops, health-awareness campaigns,
student-led projects, and extracurricular activities can make health education more
engaging.

For example, students may participate in projects concerning physical activity,
nutrition, sleep hygiene, stress management, and the influence of digital habits on daily
routines.

Digital resources can provide accessible health information and support
educational activities. However, information should be selected carefully, and students
should develop critical skills for evaluating online health claims. Educational
institutions should emphasize reliable sources and responsible use of digital
technologies.

Another important approach is cooperation between academic staff, healthcare
professionals, psychologists, physical education specialists, and student support
services. Such cooperation can help ensure that health promotion addresses different
aspects of student well-being.

Higher education institutions should also consider the conditions in which students
study and socialize. Access to recreational spaces, opportunities for physical activity,
supportive learning environments, and clear information about available health
services can reinforce the principles taught through valeological education.

The effectiveness of these initiatives can be assessed through student feedback,
participation rates, educational evaluations, and appropriate indicators of health
awareness and health-related behaviour. Assessment should focus on improving
educational practices rather than making unsupported assumptions about students’
health.

Conclusion

Valeological education has an important role in protecting students’ health in
higher education institutions. By developing health awareness, encouraging preventive
behaviour, and promoting healthy lifestyle practices, it can contribute to students’
physical, psychological, and social well-being.

The integration of valeological principles into university education should involve
both theoretical instruction and practical activities. Particular attention should be paid
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to physical activity, balanced nutrition, sleep, stress management, responsible digital
behaviour, and awareness of available support services.

The successful implementation of valeological education requires cooperation
among university administrators, academic staff, healthcare professionals, and
students. It also requires a supportive educational environment in which healthy
choices are encouraged and health-related information is accessible and reliable.

In conclusion, valeological education should be viewed not as an isolated subject
but as an important component of the educational process and the broader institutional
commitment to student well-being. Strengthening this approach can help students
develop responsible attitudes towards their health and establish habits that support their
personal and professional development throughout life.
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The analysis conducted in the previous sections provides grounds to argue that
educational and pastoral work in British secondary schools is currently viewed not as
a set of separate activities but as an interconnected system supporting the educational,
personal, and social development of students. Its characteristic features include the
combination of teaching and education, attention to students’ well-being, the
development of positive relationships, early identification of difficulties, students’
involvement in decision-making, and the distribution of responsibility among different
participants in the educational process. This approach corresponds to the modern
understanding of school as an environment not only for acquiring knowledge but also
for the personal development of the child.

At the same time, mechanically transferring the British model to Ukrainian schools
would be inappropriate. The educational systems of Ukraine and the United Kingdom
have developed under different historical, cultural, and regulatory conditions.
Therefore, British experience should be regarded not as a ready-made model to be
copied but as a source of pedagogical ideas and organizational approaches, individual
elements of which can be adapted to the needs of Ukrainian schools. In this context,
adaptation implies preserving valuable pedagogical principles while simultaneously
taking into account the specific characteristics of the national education system.

One of the most promising areas of such adaptation is strengthening the holistic
nature of educational work. In British educational practice, the whole-school approach
involves coordinated participation of different components of school life in creating a
favourable educational environment. In particular, NICE recommendations emphasise
that support for social, emotional, and mental well-being should encompass teaching
and learning, school culture and environment, as well as partnership with families and
the community. Responsibility for implementing such an approach is not assigned to
one specialist but is shared among school leadership, teaching staff, and other members
of the school community [1].
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For Ukrainian schools, this idea is important primarily because educational work
should not be limited to specially organised educational sessions or individual
activities. Behavioural rules, the nature of teacher—student communication, ways of
resolving conflicts, attitudes towards the individual needs of children, and
opportunities for students to express their own opinions also have considerable
educational potential. Thus, the educational environment is actually formed by the
entire organisation of school life.

A similar approach can be observed in Ukrainian studies of social and emotional
learning. O. Elkin considers social and emotional learning an important component of
modern education and relates it to the development of soft skills necessary for learning,
interaction with other people, and personal development [2]. In this context, not only
individual programmes but also changes in pedagogical interaction and the educational
environment itself are of particular importance.

The experience of the United Kingdom in implementing the Social and Emotional
Aspects of Learning (SEAL) programme is particularly illustrative. The programme
focused on developing students’ social and emotional skills, positive behaviour, school
attendance, and emotional well-being. It was implemented as a whole-school approach,
meaning that its principles were integrated into different areas of school life rather than
being limited to separate activities. The results of its implementation demonstrated the
possibility of combining social and emotional development with the overall system of
school activities [3].

For Ukrainian education, this experience is relevant given the need to strengthen
the social and emotional component of teaching and education. This involves
developing self-regulation, the ability to cooperate and communicate, solve problems,
make responsible decisions, and overcome difficulties. Research by O. Elkin, O.
Rasskazova, V. Hrynko, and O. Marushchenko also emphasises the importance of
social and emotional learning for developing students’ personal resilience, social
interaction, and competencies [4].

Another promising area is the development of partnership-based pedagogy. In the
British pastoral system, interaction among students, teachers, families, and other
professionals occupies an important place. NICE also recommends involving parents
and students themselves in the development and implementation of a whole-school
approach and providing students with opportunities to express their views on decisions
that affect their school life [1].

For Ukrainian schools, this means the need to move from a predominantly one-
sided model of interaction towards a more partnership-based one. This does not imply
reducing the role of the teacher but rather changing the nature of pedagogical
interaction. The teacher remains the organiser of the educational process while also
acting as a consultant, mentor, and trusted adult whom a student can approach in case
of difficulties.

This trend is also confirmed by contemporary Ukrainian research. L. Hasanova
defines partnership-based pedagogy as an important organisational and pedagogical
condition for developing the social and emotional skills of young people and
emphasises the need for interaction between students and teachers as well as the
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integration of family and school [5]. Thus, Ukrainian scholarly research in this area is
largely consistent with approaches that have developed within British pastoral practice.

An important characteristic of contemporary educational and pastoral work is its
preventive orientation. This involves the timely identification of difficulties and the
gradual provision of assistance according to the needs of a particular student. In the
recommendations of the National Institute for Health and Care Excellence (NICE), this
principle is defined as a graduated response, ranging from universal support to more
targeted assistance depending on the situation and the child’s needs [1].

For Ukrainian schools, such an approach may involve systematic monitoring of
students’ learning motivation, attendance, behaviour, peer relationships, and emotional
state. It is important not only to identify a problem but also to determine its causes and
establish the type of support required. Preventive work should also include the
development of self-esteem, communication and cooperation skills, problem-solving
abilities, and the capacity to overcome difficulties [1]. A synthesis of research
conducted with the support of the Education Endowment Foundation indicates that
social and emotional learning can contribute not only to students’ social and emotional
development but also to improved academic outcomes [6].

For Ukraine, it is important to combine the educational and developmental
components, particularly through developing the ability to cooperate, regulate
emotions, make responsible decisions, overcome difficulties, and interact with others.
Another important area is expanding students’ participation in school life. In British
practice, student participation and student voice are regarded as means of involving
children in discussions of issues concerning their educational environment.
Recommendations of the National Institute for Health and Care Excellence provide for
involving students in discussions of whole-school approaches and informing them
about how their suggestions have been taken into account [1].

In Ukrainian schools, this can be implemented through student self-government,
student councils, joint development of rules, surveys, and project-based activities. It is
important that such participation should not be merely formal and that students should
see a connection between the opinions they express and the decisions that are made.
This contributes to the development of responsibility, independence, and civic
engagement.

Another promising area is the restorative approach to conflict resolution. Its aim is
not merely punishment but understanding the causes of a conflict, recognising its
consequences, restoring relationships, and finding an acceptable solution. In schools,
such an approach can be applied to interpersonal conflicts and misunderstandings
between students. At the same time, in situations that pose a threat to a child’s life or
health, the child’s protection and safety remain the highest priority.

Of particular importance is the development of a system for supporting students’
psychological and social well-being. In British educational practice, this area is
increasingly regarded as an integral part of school culture. NICE recommends creating
an environment that ensures psychological safety, supports positive relationships and
inclusion, and promotes cooperation between schools, families, and external services

[1].
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For Ukrainian schools, such an approach is particularly relevant. However, it would
be inappropriate to directly transfer individual British psychological support programs.
A more productive approach would be to apply general principles such as accessibility
of support, trusting communication, early intervention, teamwork, and
individualization of support.

Another important aspect is combining educational work with an inclusive
approach. Like British schools, Ukrainian schools work with students who have
different educational needs, social experiences, cultural backgrounds, and individual
characteristics. Therefore, the educational system cannot be based on a one-size-fits-
all approach. Support should take into account the specific circumstances of each
student and create conditions for their full participation in the educational process.

The British experience of combining universal support for all students with targeted
assistance for those who have additional needs is also important for Ukraine. The
recommendations of the National Institute for Health and Care Excellence refer to
combining universal measures with targeted support for children and young people
who are at increased risk of difficulties in social, emotional, or mental well-being [26].
For Ukrainian schools, this means that general educational activities should be
complemented by individual support for students who require it. Responsibility for
such support should be shared among teachers, school administration, psychological
services, parents, and other specialists.

Interaction between educational work and ensuring student safety is also important.
In the British system, child protection and safety constitute a separate area of school
activity aimed at preventing harm and safeguarding children’s well-being. In England,
the relevant requirements are set out in the document Keeping Children Safe in
Education [7]. For Ukrainian schools, the principle of clearly distributed responsibility
is particularly useful: a teacher should be able to notice signs of difficulties, respond
appropriately, and, when necessary, refer the matter to the relevant specialist but should
not independently address problems requiring specialized assistance. Therefore, the
support system should be based on cooperation among all participants rather than on
the isolated work of individual services.

In view of the above, the main directions for adapting British experience to the
Ukrainian educational environment can be presented as follows:

Table 1. Main Directions for Adaptation

Direction of Possible form of adaptation in

British . Expected outcome
. Ukraine
experience
Whole-school |Coordination of teaching, educational, | Development of a holistic
approach and support activities educational environment
Pastoral Systematic personal and social support|Improved well-being and
support for students sense of safety
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Social and Integration of social and emotional Development of self-
emotional skills into teaching and educational regulation, communication,
learning activities and resilience
Partnership Systematic cooperation among the Coordinated support for the
and family school, students, and families child
.. : Devel f
. |Genuine involvement of students in eve Ol?me.nt ©
Student voice . responsibility and
school life :

independence
Preventive Early identification of difficulties and |Prevention of the escalation
approach individual support of problems
Inclusive Individualisation of educational and |Inclusion of all students in
support pedagogical support the educational process

Protection and |Clear distribution of responsibility for | ... :
Timely response to risks

safety students’ safety and well-being
Restorative  |Use of dialogue and restorative Development of a culture of
approaches practices in conflict resolution mutual respect

Thus, the analysis of British experience makes it possible to identify several areas
that may be productive for the development of the Ukrainian system of educational
work. These include a holistic approach to organizing the school environment,
strengthening the social and emotional component of education, developing
partnership-based pedagogy, focusing on preventive support, involving students in
school life, individualizing educational work, and promoting teamwork among
teachers, families, and specialists.

At the same time, British experience should not be regarded as a universal model.
Its value lies primarily in the opportunity to reconsider certain organizational and
pedagogical principles in accordance with the contemporary needs of Ukrainian
schools. This approach is also consistent with Ukrainian scholarly research in the fields
of social and emotional learning and partnership-based pedagogy [8; 9; 5].

Thus, a promising direction for the development of the Ukrainian educational
system is a gradual transition from a predominantly activity-based understanding of
educational work to a model in which education, teaching, personal development, and
support for students’ well-being constitute interconnected components of the
educational process. In this respect, British experience can be most useful for Ukrainian
schools not as a ready-made system to be transferred to another educational context,
but as a basis for developing an appropriate national model of child support.
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Contemporary processes of rethinking Ukrainian artistic heritage and a growing
awareness of the uniqueness of traditional musical culture encourage the effective
usage of authentic song as a factor in artistic-creative competence. This process relies
not only on the acquisition of knowledge and performance skills but also on developing
an individual's capacity for independent thought, creative action, the interpretation of
artistic imagery, and engagement in a dialogue with folk culture. In this context, the
local authentic song — as a form of the people's spiritual experience that integrates
music, words, historical memory, emotions, traditions, and worldview values —remains
a key factor in artistic-creative competence.

Artistic and creative competence is an important component of a person's
harmonious and well-rounded development; it stimulates creativity, unconventional
thinking, and the generation of original ideas and unique solutions. It enabling
individuals to adapt to new conditions, perceive and interpret works of art, apply
acquired artistic knowledge and skills in creative activity, take initiative, and create
their own artistic works [1]. Authentic songs are particularly valuable material for this
type of evolution due to their syncretic nature. Melody, lyrics, rhythm, intonation,
performance tradition, and emotional content interact organically in it, thereby creating
conditions for the comprehensive development of musical, creative, and general
cultural abilities.

Authentic vocal works reflect a wide spectrum of human experiences: joy, sorrow,
hope, optimism, pride, heroism, and a sense of unity. The artistic content of an
authentic song promotes emotional sensitivity and the ability to convey the character
of the musical imagery, while also encouraging the improving of musical-creative
skills. Performing an authentic song involves working on intonation, diction, breathing,
phrasing, meter and rhythm, and dynamics. The creative interpretation of a local
authentic song is particularly important for developing artistic and creative
competence. Even an amateur performance of an authentic song serves as an effective
means of transitioning from reproductive to productive creative activity.

The effectiveness of using authentic songs depends largely on a preliminary
analysis of baseline data and pedagogical conditions. Key factors in this process
include selecting accessible, high-quality repertoire; considering age-related and
individual characteristics; creating opportunities for creative choice; utilizing local folk
song material; combining traditional and modern working methods; and encouraging
the performers' personal initiative. This ensures emotional engagement, active musical
participation, and creative self-expression through the exploration of effective
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approaches that combine cultural heritage with innovative performance practices,
thereby contributing to the development of artistic and creative competence [2; 3].

Interactive methods, project-based activities, multimedia materials, modern
arrangements, comparisons between authentic and innovative sounds, and
differentiated creative tasks effectively address issues such as limited familiarity with
local song traditions, a lack of musical training, and the risk of a merely superficial
interpretation of folklore material. When performing an authentic song, it is advisable
to preserve its essential character while allowing scope for a unique personal
interpretation.

Working with authentic song material requires particular attention to the risks of
over-ideologizing folk songs or using them merely to illustrate patriotic themes [4]. A
lack of artistic analysis diminishes the song's unique artistic value and significance. It
i1s crucial to preserve its historical-heroic, cultural-value, and artistic-aesthetic
components. An authentic song is a complete artistic work possessing a unique melody,
tempo-rhythmic pattern, narrative line, vivid imagery, poetic text, emotional content,
and performance style [5].

The development of artistic-creative competence cannot rely solely on the
intellectual assimilation of information. The emotional experience of art plays an
important role. An authentic song embodies a unique emotional richness. Emotionally
immersing oneself in the song’s content promotes artistic empathy — the ability to feel
and transmit personal emotions and to create performance concept. At the same time,
the authentic song cultivates an appreciative attitude toward national cultural heritage,
thanks to which it functions as a relevant area of artistic experience, and not only as a
collection of artifacts [6; 7]. Group performing of an authentic song creates conditions
for developing communication skills: singers must listen to one another, harmonize
their voices, sense the shared tempo and dynamic nuances, and collectively forming
the artistic image. Such performance explicate musical abilities, interaction skills,
mutual support, a capacity for collaboration, and a sense of responsibility for the shared
outcome [8]. All of this positively influences the cognitive, personal, and social
dimensions of developing artistic-creative competence.

In the current circumstances of digital dissemination, engaging with authentic
songs requires an understanding of recording origins, authenticity, and performance
quality, as well as a critical comparison between original versions, modern
arrangements, and stylized interpretations. It is essential to approach the use of digital
cultural content responsibly and to carefully verify primary sources [9]. Thus, through
widespread interest, research, listening, performance, popularization, development,
and creative reinterpretation, the authentic song gains exceptional relevance and
promote an awareness of cultural continuity.

In summary, the authentic song is a multifaceted component of national culture. Its
potential lies in the integration of musical, verbal, emotional, cultural, and creative-
performative elements. The systematic usage of authentic song material facilitates the
development of performer's musical abilities, imaginative thinking, emotional
expressiveness, and creative initiative; it creates opportunities for personal artistic self-
expression and serves as a potent factor in developing artistic and creative competence.
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PEAJIIBALIISI KOHLENLIi STEM — OCBITH B
3ATAJIBHOOCBITHBLOT HIKOJII

IryminoBa CgiTiiana PemiBHa

BYHUTEID XIMil, BUNTEIb-METOIUCT

CepriiBcekoro et CepriiBCbKoi CEIUITHOT paan
Onecbkoi o0JacTi

Apxunenko I'aauna OQnekcanapiBHa
nupekTopka CepriiBChbKOro JIero

Cpiona Anronina CrenaHiBHa
3aMiCHUK qupekTopa CepriiBbKOTO L0

CutHuk OJiekcii AHATOJIIHOBHY
BUMTENb 1HPOpMATHKU CepriiBCbKOrO JILEO

Cpionui Lnas OsiekcanapoBuy
yueHb 10 knacy CepriiBCbKOTO JILE0

BinHOBIIEHHS, PO3BUTOK Ta KOHKYPEHTOCIPOMOKHICTh HAIllIOHAJIBbHOI €KOHOMIKU
CTaBUThL Tiepes cheporo OCBITH 3aBJaHHS 00 I'€HEPYBaHHS HOBHUX 1€ 1 3HaHB,
CTBOPEHHS HOBHMX TEXHOJIOTii, PO3B’sI3aHHS MPOOJEM, IO MOXIJIHUBO JOCATHYTH
[IIXOM BIIPOBA/I>KEHHS PAKTUKO-OPIEHTOBAHOT'O HABYaHHS, CTBOPEHHS Ha 3aHATTAX
MpOOJEMHUX CUTYAIlI JJII CAMOCTIHHOTO 3700yTTs HEOOX1THUX 3HAHb Y MPOIEC] 1X
BHUpIIIeHHS. [3]

Bnpoamxennss STEM-ocBiTH 3A1HCHIOETBCSA 3 ypaxXyBaHHAM TaKWAX MPUHITUIIIB:
OCOOUCTICHUN MiJXiJ, CHOPSIMOBAaHUN Ha BpaxyBaHHS BIKOBUX, I1HIUBITyaJIbHUX
0co0MBOCTEM 3700yBaviB OCBITH, iX 1HTEpECIB Ta 3/110HOCTEH, OCOOIMBUX OCBITHIX
noTpeO; TOCTIHE OHOBJICHHS 3MICTY OCBITHM 3 YpaxyBaHHSM JIOCATHEHb HAYKH,
PO3BUTKY TE€XHOJIOT1/ Ta BUMOT PUHKY Mpalll; HACTYIHICTh - (POpMYBaHHS HEOOX1THUX
KOMIIETEHTHOCTEH Ha BCIX CKJIaJJHUKaX Ta PIBHSAX OCBITH; MATPIOTU3M 1 TPOMASHChKA
CIIPSIMOBAHICTh;, MPOJYKTUBHA MOTHUBAIllS 3700yBadiB OCBITH 10 MPOBAJKCHHS
HayKOBO-JIOCTIHUIIBKOT Ta MPOEKTHOI JIsJIbHOCTI, BHHAXIJHUIITBA; ICTOTHA POJIb
MaTeMaTUKUd B I1HTErpatuBHOMY miaxoxi peanizamii STEM-ocBiTH, MNOCTIIOBHE,
IPYHTOBHE, SIKICHE i1 BHUKIIAJAHHS;, CIOHYKaHHS 10 (OPMYBaHHS Ta PO3BUTOK
«THYYKHX HaBUYOK» Yy 3/100yBayiB OCBITH (HaBUYOK Mpe3eHTallli, poOOTH B Tpymi,
KOMYHIKarlii); BUKOPUCTaHHS TEXHOJIOT1H pO3BUBAJILHOTO Ta MPOOJIEMHOTO HABYAHHS;
PO3BUTOK 3aKjaliB CIELIaTi30BaHOi OCBITH HAyKOBOTO CIpsIMyBaHHA. MeToro
po3Butky STEM-0CBiTH € KOMIUIEKCHE TIONIMPEHHS 1HHOBAIIMHUX METOJIUK
BUKJIaJJaHHs Ta 00’€HAaHHS 3yCHUJIb YYaCHUKIB OCBITHBOTO MPOIECY 1 COLIaIbHHUX
napTHepiB y ¢GopMyBaHHI HEOOXITHUX KOMIETEHTHOCTEW 3700yBayiB OCBITH, SIKI

78



EDUCATION
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

JAI0Th MOYKJIMBICTh 3allPOIIOHYBATH PO3B’sI3aHHS MPOOJIEM CYCIIIbCTBA, MTOETHABIIH
MPUPOJHUYI HAYKU, TEXHOJOTII, IHXKEHEpIto Ta MareMaTuky. OIHIEI0 13 CUCTEMHUX
ckianoBux QgopmyBanHs 3MicTy STEM-ocBiTH € TpaHcdep 3HaHb, 110 3a0e3euye
BIIPOBA/KEHHS JTOCSATHEHb HAyKOBOI cepu B OCBITHIN mpoiec. MeTo1010TT4HO0
0ocHOBOIO GopMyBaHHs 3MicTy STEM-0cBiTH € TpaHCAUCUUIUTIHAPHUHN TAXII.

Peanizariss STEM-HaBuaHHS 3[1MCHIOETBCS 3 BUKOPUCTAHHSIM TaKHMX OCHOBHUX
opraHizamiiHux (Gopm, sIK ypoK/3aHSATTS, MPOEKT, KBECT, XakaToH Ta iHmI. STEM-
YPOK/3aHATTS Tiependadae iHTerpaiito Tppox 1 oumbme STEMpauctummria (6iomoris,
¢bi3uka, ximis, reorpadis, marematuka, TexHojorii). STEM-npoekT — HaB4aIbHO-
TOCITITHUIIbKA MISUTBHICTh YYHIB, IO Tepeadavyac MKIUCIUATUIIHAPDHUN MAXia Ta
CTBOPEHHSI PAKTUYHOIO MPOIYKTY. [2]

OcnoBuuMm 3aBfaanHHsIM STEM-ocBiTH € cnpusiHHS CBiZoMOMY TpodeciiHoMy
CaMOBHM3HAYEHHIO YYHIBCHKOT MOJIOJI, (DOpMyBaHHS aKTyallbHUX HAa PUHKY Mpari
KOMITETCHTHOCTEH, Y TOMY YHCJIl HAYKOBO-TOCIITHAIIBKUX HABUYOK.

STEM-HaB4aHHs I[iIHHE TUM, [0 CIIOHYKA€E JI0 THTErPOBAHOTO MUCIeHHA. [luTnHa
BUUTBHCS «BUTATYBATH» 1H(POPMAIIIIO 3 YCIX raidy3eil 3HaHb, 3 SKUMU BOHA CTUKAETHCS,
1 TBOpUO 11 3aCTOCOBYBaTH, 11100 3alpPONOHYBATH IIOCHh YHIKAJIbHE W HOBATOPCHKE.
YyHsM Takui Mmiaxij mogo0aeThCs came TOMY, IO J1a€ HEOOMEKEHUU MPOCTIp IS
TBOPYOCTI. [2]

Inma BakauBa ocobnuBicth STEM-HaBuanHs — po6orta B komaH#i. Lle Benuka
KUTBKICTh B3a€MOJI1, KOJIM TpeOa TOMOBIISATHUCS, TIEPEKOHYBATH, OOMpATH HAMKpAIIAN
BapiaHT 1 3pOOUTH Tak, 00 PIIICHHS MITIMILIIO I BciX. ToOTo 1e me i Beauka
KOMYHIKaTHBHA, COIlialbHA HABUYKA, SIKa BUNTH JUTHHY 3MaJIKy BPaXOBYBAaTH MOTPEOH
1HImMX Jroaei. [{e ocoOucTiCHU PO3BUTOK 1 COIIai3aIlis

Ha3Ba mnpoekty: «Po3B’s3aHHS MICIEBUX €KOJIOTIYHMX TPOOJIEM MIITXOM
peanizalii IPUHIMIIB CTAJOr0 Po3BUTKY. EKOHOMIYHI Ta €KOJIOT14YHI NEPCHEKTUBU
bynakcpkoro Ta [1laGomaTchkoro TUMaHiBy.

S

Pucynoxk 1. bynakcekuit muman @oto ABTop AHmpiit CtebeneB - Bnacna podoTa

IIpobaema: IloripiieHHsT  €KOJIOTIYHOrO  cTaHy  bymakcbkoro  ta
[ITaGos1aTChKOrO JINMaHIB.

79



EDUCATION
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

Tpeiinep 1o npoekty (pexyiama): OcobIuBOI yBaru 3aciiyroByoTh bygakcekuii
ta [1laGonaTcekuii tumanu. Lle He mpocTo BoIoMMMINIA, HA X JTHI CXOBAHUH CIIpaBXKHIN
ckap0 — JiKyBaJIbHI Ipsi3i. Ta Mmomnpu BCIO Kpacy Ta KOPUCTh, TUMAHU MOTEPITAIOTh Bij
CEepHO3HUX EKOJIOTIUHUX NpoOJieM, 10 3arpoXyIOTh 3amacam JIKyBaJbHUX Tps3ei,
pUOHUM pecypcaM, UBITIHHAM Ta onpicHEeHHsIM Boid. CaMe TOMY, TPOEKT 03HAHOMUTH
Bac 3  pIIICHHSM, IO JIOMOMOXKE B O3J0POBJICHHI JIMMAaHYy Ta BIJKPUE BEJHKI
€KOHOMIYHO-eKOJIor1yH1 nepcnektuBu bynakcekoro ta [1laGonaTchkoro JIMMaHiB.

InTerpaTuBHO-aconiaTUBHA  CKJIajgoBa:  Ximisa,  Oiojoris,  reorpadis,
TiApOTeoIoris, eKOHOMIKa, 1CTOPis, IHhOpPMATHKA, MUCTEITBO, TPY/I0BE HABUAHHSI.

Jxepena indopmaunii: 1

1. KoMneTeHTHICHUN MiAXiJ y CydacHId OCBITi: CBITOBHI JOCBIA Ta yKpaiHCHKi
nepcrektuBu: bibmioreka 3 ocBiTHROI momTuku/Ilin 3ar.pea. O.B.OBuapyk. -
«K.I.C.»,2004. — 112 c.

2. €pmakos L.I'., Ily3ikoB JI.0. Po3BuBaTH KUTTEBY KOMIETEHTHICTh// IIIKIIbHUN
cBiT. — 2005. Ne37. — C.5-13.

3. Cenesko I'. KomnerenTHocTi Ta iX kinacudikariis//Hapoana ocita. - 2004. - Ne4.
C.138-143.

4. bykcep €.C. «Opecbki nuMaHu (T1APOXIMIYHI JOCTIKEHHS), cepis
nerporpadii, minepanorii Ta reoximii» Bun. AH YPCP Kuis-1953p.Pozenrypt M.I11.
"T'igposioriss Ta TEPCHEKTUBU PEKOHCTPYKIII TpUpOoAHUX pecypciB OpechbKux
mumaniB". [lepernsg. «Haykosa nymka» Kuis-1974p.

5. PesnikoB A.A., MamunoBceka €.I1. « Meroa anamiza NOPUPOAHUX BOI»
Hepxreorexsuaart, 1984p.

6. «['mobanpHI MpoOeMu 1 3araJbHOMIOACHKI IHHOCTI;» [lepeknan 3 aHrIiiChKOT
ta ppaniry3cekoi. Coct. Bacunenko JI.I.,Epmonosa B.€. M. TIporpec. 2013p.

7. Kypnan « BecTHUK HanoroBoi cinyx0u Ykpainu». Ne 42 'onoBHMI penakTop
Kynpunsknii /I.A. Kuis

udposi pecypcu:

e CepBicH JJi1 CTBOPEHHA 1HTENEKT-KapT (MeHTaibHuX KapT): Mind42, Coogle,
Mindmeister, XMind, iMindMap 1 T.1.
e Cepsicu aiig ctBopeHHs Opouryp: Microsoft Publisher, Canva [4]

HaBuuku XXI cToirTa +:
Po6oTa 3 iHpopmarii€ro.
MeniarpaMOTHICTb.
KoMmyHIKaTUBHICTb.
PoOora B komani.
Kputnune mucneHss.
IKT.
KpeatuBHicTb.
[TignpuemMnuBicTh Ta piHAHCOBA TPAMOTHICTb.
JocnimKeHHs 1 crocTepeKeHHs [5]
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IIpeacraB/ieHHs pe3yJibTaTiB MPOEKTY

O0’exkTOM pO3TIIANY € TOTIPIICHHS eKOJOTiYHOro ctaHy bymakcbkoro Tta
[ITaGonaTchKOTo TMMaHIB.

IlpeameToM poOOTH € MOHITOPMHT MEX KOJMBAaHHS MiHepami3aiii BOJU
Bbynakcekoro Ta IllabonaTcekoro aumaniB ( /7).

Bbyno BcTaHOBIIEHO, 1110 YMOBOIO (hOpMYyBaHHsI Ipsi3eil 3 AKICHUMHU JIKYBaIbHUMU
BJIACTUBOCTSMHU € BHCOKa KOHIIEHTpAIlisl cojiel TMMaHchKkoil poru (10 32 r/m). Ane B
OCTaHHI POKM MiHEpasi3allisi BOJU B JIMMaHI 3MEHIIYEThCS, 110 CYTTEBO BIUIMBA€E Ha
SKICTh JI03piBaHHA rps3eil. [§]

3 2019 p. yuasmu 0330 «CepriiBebkuid diniei» Oynu gocimimkeri 30 mpod Boau
bynakcekoro Ta I1la6omarcekoro nuManis. ITpoOu BimiOpaHi 3 yciei akBaTopii TuMaHy
B 50 - 100M Bim Oepery 3 MeTOIO BHSBIICHHS MiHepali3allii Ta ii IpoCTOPOBOTO
posnoaineHHs.  JlocalpkeHHsS — IMOKaszaimM, IO  HaHWKYA — MIHEpadizalls
crioctepiraethess B aumani [llaGomar 3a mambOoro (8,57 1/1m). B miBHIYHO-CXiAHIN
YJacTHHI JUMaHy MiHepaiizamis ckiagae 10,08 — 10,87 r/m, B eHTpaJIbHIN YacTUHI —
10,82 — 11,60 r/m, a B miBaeHHo-3axiaHii — 19,75 — 22,30 /1.

Mexi konuBaHHA MiHepaJdi3dauii Boanm bymakcbkoro ta IllaGoJsiaTrcbkoro
JIMMAaHIB (1/J1)

Pik, micsaipb Pationn

[TiBHi4HO- LlenTpanbHuit [liBnenHo- 3axigHuit

CXimHUNA
1980p. 8-26 12-28 14-32
UYepsenb 2019p. 10,50 11,60 22,30
Kosrens 2019p. 10,20 11,10 21,95
Tpasens 2020p. 10,45 11,50 22,15
’Kostenn 2020p. 10,15 11,05 19,95
Tpasens 2021p. 10,30 11,00 22,00
Kostens 2021p. 10,10 10,95 19,80
Tpasenn 2022p. 10,25 10,95 21,95
Kosrens 2022p. 10,12 10,85 19,75
Tpasens 2023p. 10,08 10,82 20,90
Xosrens 2023p. 10,14 11,00 20,01
Tpasens 2024p 10,11 10,97 21,12
Xosrens 2024p. 10,87 11,19 21.24
Tpasens 2025p 10,09 10.83 21.08
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MeTow poboTH € pPO3poOKa TMPOIMO3WINN IIOA0 PO3B’SA3aHHS EKOJIOTIYHUX
po0OJieM MIIIXOM peaizallii IPUHIKITIB CTaJI0r0 PO3BUTKY.

Pe3rome:

Oueper 3 AaBHIX-IaBeH BUKOPUCTOBYEThCS SIK OyAiBenbHUM Marepian. Oueper
BUKOPUCTOBYIOTh SIK TOKPIBEJIbHUM Martepial, a TaKoXX 3 HbOTO IUIETYTh CTIHHU 1
MEPETOPOJIKH Y HEBEJIIMKUX TOCIONAPCHKUX OyAIBIISIX, TUHU, IJIOTUKH JJI TeperpaBu
gyepe3 TUX1 MPOTOKH B JIeJbTax PivuoK 1 OaraTo IHIMMX BUpPOOiIB. BiH HE MPOBOAUTH
TEIUIO, B CEPEOBHUII OYEPETAHUX JaXiB HE 3aBOASATHCS Pi3HI IIKITHUKU, TPU3YHH, BIH
€KOJIOT1YHO KOPUCHUH TS JTIOAMHU, TiAliiMae eHepreTuKky KUTTeBOI cuin. Taki gaxu
HE TOTPeOyIOTh BEHTHIIALIII.

B3umky B OyaMHKY 3 oOuepeTy TeIio, a BIITKY MPOXOJOJHO, — €QeKT
KOHuL1t0BaHHs. [lepeBar, 3acTocyBaHHs ouepeTy B OyIBHULITBI Oy AMHKY OYEBUIHI 1
YUCJICHHI.

Cnoci0 o310poBJIeHHsT JuMaHy: ParioHanbHe BHUKOPUCTAaHHS OYEpETy, IO
B1JIKpUBAE BEJIMKI EKOHOMIKO-eKoJoriuHi nepcrnektuBu lllabonarcbroro numany.

CyuiapHl odepeTsiHI YarapHUKH MaJIONPUBAOJIMBI 11 TBAPUHHOTO CBITY, TOMY
HOT0 3pi3aHHs CIIPUSE CTBOPEHHIO MO3ai4HOCTI.

Pucynok 2. Ouepersani yarapuuku. ®oro Astop Onekciit CutHuk. BiacHa podoTa

3aroTiBiIs OYEPETY — 11€ JOAATKOBI poO0U1 MiCLIS JIs )KUTEIIIB arpapHOTO CEKTOPY.
Pocte BiH mBuHaKO, 06e3 ocoOmmBOi TypOOTHM 3 Ooky moguuHu. Kommawnii, 1o
3aiiMalOThCcsl KWOTO OOYyBaHHSM, CIUIA4ylOTh TIOJATKH, 30KpeMa OIiaTy 3a
BUKOPHCTAHHS MPUPOTHOTO PECYPCY.

MapKeTHHIOBHIA MOTJISAX

AHani3 puHKY MOKa3ye, 1110 BUT1IHICTh IbOTO BUPOOHUIITBA TIOJISATAE Y TOMY, IO
1151 HillIa TPaKTUYHO BiTbHA. Ha Benmmue3Hux Teputopisix YKpaiHu BUPOCTAE BETNYE3HA
KUIBKICTB IILOTO IIHHOTO MaTepiaily, 3 SKOTO MOXHAa OTPUMATH BEITUYE3HY KUTbKICTh
pi3HOi mpoxaykiii. SIK BiZIOMO, OYEpPET 3aCTOCOBYBABCS HE TIIbKU SIK OymiBEIHHUI
Marepial.

Odyeper — IlIHHa KOPMOBa POCIHHA. Y MOJIOAUX pOCIHHAX MICTUThCA 43%
npoteiny, 2,5% xupy, 36% xmiTkoBuHH, 10 44% 0€3 a30TUCTHX EKCTPAKTUBHUX
pedyoBuH. BiH € 106puM KOpMOM, OCOOJIUBO JIJIsl KOHEH 1 J101IaT. Y JIMCTKAX MICTUTHCS
yumano BiTaminy C (300-500 mr%) 1 mykpiB (18%), 3 HUX MOXHa BUTOTOBJISITH
BITAMIHHUU Hamii Ta CIUPT.
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Mooz KOpeHeBHIIa OuepeTy AOCATAIOTh JOBKHHM 2,5 MeTpu. IX BXKHBAIOTH 5K
nikapcekuii 3aci0. Kopinb odepery OaraTuii KOPHUCHHUMH €JIEMEHTaMHU ITyKpOM,
BYTJIEBOJaMH, O1JIKaMU. 3 KOPEHSI OUepeTy rOTYBaJId HaBITh X110 B TOJIOJHI POKH.

VY rocmojgapchkii isUIBHOCTI 3 OYEPETY BUTOTOBJISIOTH MaTH Ta AaKTUBHO
BUKOPHUCTOBYIOTh Y Cy4aCHOMY OYyIIBHUIITBI SIK IPUPOTHUM Ta €KOJIOTIYHUN MaTepial.
OdepeToBi MaTh BUKOPUCTOBYIOTh JIJIsl YTEIJICHHS JaxXy Ta CTiH, a TaKOX 3 HHX
BUTOTOBJISIIOTh.

[} camoBi OyIuHKH;

] anbTaHKWU;

[] HaBICH;

] mapkaH# Ta IIEPEropoIKH;

[J cOHIIE3aXUCHI MapacoIbKH.

[lepeBaramu 11bOro Matepiay € HOTro €KOJIOTTYHICTh Ta MPUPOJAHE MOXOIKEHHS,
3/1aTHICTh BIJUITOBXYBATH BOJIOTY Ta 30€piratu Terio. TakoX B 04epETOBUX MaTax, K
MpaBUJIO, HE 3aBOJSTHCS KOMaxu Ta TPU3YHH yepe3 Te, 0 KOopa OYepeTy MICTUTh
0arato KajblIIiio.

Tak sk, po3noBclOKeHHS ouepeTy Ha [llaGonarcbkoMmy JIMMaHi € OJHHUM 13
(dakTopiB HOTO OMPICHEHHSI, MPOMOHYETHCS €KOHOMIYHE pillleHHA. SIke mossrae B
BUJIAJICHH] OYEPETY Ta MOJAJIBIIOMY HOTO BUKOPUCTAHHI Y TOCTIOIAPCHKIM JISITBHOCTI.
TakuMm 4YMHOM, YacTKOBO OyJie€ BHUPIIIEHO €KOJIOTIYHY MpoOJeMy 3 OIMpPICHEHHSIM
JUMaHy, a pa3oM 3 TUM — pallioHAIbHE BUKOPUCTAHHS MIPUPOJTHOTO MaTepiaty.

3aBJaHHs: BUBYCHHSI HAYKOBOI JIITEpATypH 3 TEMHU JOCIIJKEHHS; MOHITOPUHT
KOJIMBaHHSI MIHEpasi3alli BOJAM B JIMMaHAaX; BUSBJICHHS MPUYUH HE3aJI0BUIHHOTO
exosoriyHoro crany bynakcekoro Ta IllaGomarcekoro nmManiB; po3poOka Ta
MPOTO3HIIIT CIOCO01B 03JOPOBJIEHHS JIMMAaHIB.

IIpakTuyHe 3HaYeHHss. OTpUMaHi B pe3yJIbTaTi BUKOHAHHS POOOTH pO3pOOKH Ta
MPOMNO3UIII MOXYTh OyTH BUKOPUCTAHI JJIi PO3B’S3aHHS MICIIEBUX EKOJIOTTYHUX
mpoOJeM NUIIXOM peaiizaiii TPUHIUIIB CTaJIoT0 PO3BUTKY, a caMme, palliOHaJIbHE
BUKOPUCTAHHSA OYEPETY, IO CIPHUSE O3I0POBICHHIO JMMAaHIB, CTBOPIOE J0JIaTKOBI
po0oUl MICIIsl, TOKpAIIY€E COLIalibHI Ta EKOHOMIYHI MepCreKTuBU KypopTy CepriiBka.

AKTyaJbHICTh 11i€] POOOTH TOJIATa€ B TOMY, IO MPOMOHYETHCS BHUPIIICHHS
€KOJIOT1YHOI MpoOJIeMU NUISIXOM pealti3allii MPUHIUIIB CTajJoro PO3BUTKY, a CaMe,
30epe)KCHHS 1 BIJIHOBJIICHHS TIPUPOJHUX E€KOCHCTEM Ta 1X 3JaTHOCTI JI0
CaMOBIITBOPEHHSI.

Craanii po3BUTOK CyCHJILCTBA - 1I¢ CydacHa KOHIICMIIiS, SKa IPYHTYEThCS Ha
MPUHIIMIIAX B3a€MOJIi CyCHIbCTBA 1 MPHUPOAM Ta TMepeadadae TapMOHI3aIlilo
€KOHOMIYHOTO i COIIaIbHOTO PO3BUTKY Ta 30€pekeHHs TOBKILIA. [1]

BukopucTanHs BUIlE3a3HAYEHUX Ta 1HIIUX 1HHOBALIMHO-1HTEPAKTUBHUX METO/IIB
1 dopm poboTH, 103BOJAIOTH edeKTHUBHO peanizyBat BuMoru Konnenuii Hosoi
YKpaTHCHKOI IIKOJIU ¥ COpUSITUMYTh (POPMYBAHHIO y 3/100yBadiB OCBITU KPUTUYHOTO
MUCJIEHHSI, TBOPYOCTI, HAaBUYOK HAyKOBO-JOCTIAHHUIIBKOI, 1HXXEHEPHOI isSIILHOCTI,
BHUHAX1IHUIITBA.
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Cnmcok Jitepatypu

1. Pesomoniisi  I'enepanbHoi Acambnei OOH Bim 25 Bepecus 2015 p.,
«IleperBopenns Haioro cBiTy: [lopsnok neHHuid y cepi cTaioro po3BUTKy Ha epioJt
10 2030 poxy».

2. 3Biti €Bponeiickkoro [lapnamenty «3aoxoueHns nociimkenb STEM aiis punky
npaiii» (6epesenn 2015 p)

3. Konmenis peanizaiii gep>kaBHO1 HOJITHKY Y cepi pepopMyBaHHS 3araibHOT
cepenHboi ocBiTH «HoBa ykpaiHchka mikosia» Ha mepiom mo 2029 poky, cxBajieHa
posnopspkeHHsaM KaGinety MinictpiB Ykpaiau Big 14 rpymas 2016 p. Ne 988
(Odimiitanii Bicauk Ykpaiam, 2017 p., Ne 1, c1. 22);

4. Konmenitist po3BUTKY ITUGPOBOI EKOHOMIKH Ta CyCHiIbCTBA YKpainu Ha 2018—
2020 poxu, cxBayieHa po3mnopspkeHHs M KaOinety MinictpiB Ykpainu Big 17 ciuns
2018 p. Ne 67 (Odimiitnuit BicHuk Ykpainu, 2018 p., Ne 16, ct. 560).

5. KomneTreHTHICHMI MiJIX1J Y Cy4YacHIi OCBITI: CBITOBMHM JOCBIJI Ta YKpPaiHCHKI
nepcriektuBr: bibmioreka 3 ocBiTHROI momTtuku/Ilin 3ar.peg. O.B.OBuapyk. - :
«K.I.C.», 2004. — 112 c.

6. €pmakoB L.I'., IlysikoB J[.O. Po3BuBaTH JKUTTEBY KOMIICTCHTHICTb
// WkineHui cBit. — 2005. Ne37. — C.5-13.

7. Cenesko I'. KomnerentHoctu u ux kinaccudukanus //Hapoanoe oOpa3zoBanue.
—2004. - Ned. C.138-143.

8. Pe3nikoB A.A., MamuHoBcbka €.I1. « Metoa aHamiza NPUPOTHUX BOI»
Hepxreorexsuaart, 1984p.

9. «I'mobanpHi MpoOIeMu 1 3arajJbHOIIOACHKI IHHOCTI;» [lepekan 3 aHrIiiChKOT
ta ppaniry3cekoi. Coct. Bacunenko JI.I.,Epmonosa B.€. M. TIporpec. 2013p.
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MDIDKAUCHOUITJITHAPHA IHTET'PAIIA K YMOBA
©®OPMYBAHHJI NPOD®ECIHHOI KOMIETEHTHOCTI
MAUBYTHIX ®AXIBIHIB ®I3UYHOI'O BUXOBAHHA

bina Osena AnaroJiiiBHa,

JOKTOP MeAaroriyHux Hayk, mpodecop, 3aBiyBad Kadeapu meaaroriku, rmcuxoJyorii,
MOYaTKOBOI, TOIIKUIEHOT OCBITH Ta YIPABIIIHHA 3aKJIaJaMU OCBITH

3akapraTchkuii yropcbkuil yHiBepcuteT imeHi @epenna Pakori 11,

(beperoge, Ykpaina)

bes3rok Mapuna CepriiBHa,

KaHJU/aT NeAaroriyHuX HayK, TOLEHT Kadeapu neaaroriku, ncuxoJortii,
MOYaTKOBOI, JOMIKUIBHOI OCBITH Ta YNPABIIIHHS 3aKJIaJJOM OCBITH,
3akapnaTchkuil yropcbkuil yHiBepcutet iMeH1 ®epenna Pakomi 11,
(beperoge, Ykpaina)

bisian BajienTuHa AHapiiBHAa,

KaHIMUJAT NeAarorivHux HayK, JOUEHT Kadeapu neaaroriku, ICUXosorii,
MOYaTKOBOI, JOMIKUIBHOI OCBITH Ta YNPABIIIHHS 3aKJIaJJOM OCBITH,
3akapnaTchkuil yropchkuil yHiBepcuteT iMeH1 depenna Pakomi 11,
(beperoge, Ykpaina)

IHosuain Ipuna EmepuxiBua,

KaHJIUJAT CUILCHKOTOCIIOAAPChKUX HAYK, TOLEHT Kadeapu 010710ri1i Ta Ximii,
3akapnaTchkuil yropcbkuil yHiBepcutet iMeHi depenna Pakomi 11,
(beperoge, Ykpaina)

CyuacHuil paxiBenp y cdepi pi3Mg4HOr0 BUXOBAHHS CTUKAETHCA 3 BUMOTaMHU, K1
HEMOKJIMBO peaii3yBaTu JUIIE Yepe3 MOrIUOIEHHS 3MICTY NMPOoQeCciiHOl MATOTOBKH.
AJKe 111 BAMOTH MarOTh HAAMPEIMETHUN XapaKTep 1 BUPI3HAIOTHCS YHIBEPCATBHICTIO.
Takum 4MHOM, TOTOBHICTH J0 MPOGECIMHOI MISUTBHOCTI BUXOAUTH 32 MEXKI CUCTEMHU
3HaHb, yMIHb Ta HaBHYOK, BKJIOYAIOUM TAKOX HHU3KY COLIAbHO i TpodeciitHo
BOKJIMBUX SKOCTEH, ChOPMOBaHI MOTHBHU 1 YCBIIOMIICHY MOTpeOy B mpodeciitHoMy
PO3BUTKY Ta CAMOBIOCKOHAJICHHI [4]

MaiioyTHi ¢axiBii 3 (I3UYHOTO BUXOBAHHS MAIOTh MPArHyTd 10 TMOCTIHHOTO
CaMOBJIOCKOHAJICHHS, ONTAHYBaHHS CYYaCHUX TEXHOJOIH, PO3YMIHHS X MOTEHIaNy 1
3IaTHOCTI JI0 TMPAKTHUYHOTIO 3aCTOCYBaHHS. BaxiIMBO TakoX BMITH NpUAMATH
CaMOCTIIHI1 pillIeHHs Ta aJanTyBaTHCs 10 MalOyTHBOI podeciiiHoi AisuibHOCTI [ 1].

[Ipodeciitna miaroroBka MaitOyTHIX (axiBiiB (i3UNYHOTO BUXOBAHHS y CY4YaCHHUX
yMOBax nependayae noeiHaHHsg GyHIaMEHTAIbHUX 3HaHb 13 TPAaKTUYHUMU YMIHHSIMU,
OpIEHTOBAaHUMHU Ha (POPMYBaHHS KOMIIETEHTHOCTEH, HEOOXITHUX JIJIsi 3a0e3MeYeHHSs
TFapMOHIMHOTO (DI3UYHOTO PO3BUTKY, 30€PEKEHHSI Ta 3MILHEHHS 3J0pPOB’Sl PI3HUX
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KaTeropiil HaceleHHA. BaXTMBUM MIATPYHTSAM LIOTO MPOIIECY € IHTErpallis aHaToMil
JIFOIMHH, BaJICOJIOTIi Ta CIIOPTUBHOI MOPQOJIOTii, K1 (POPMYIOTH IITICHE YABJICHHS PO
3aKOHOMIPHOCTI ()YHKI[IOHYBaHHSI OpPraHi3My, YMOBH MIATPUMAaHHS 3JI0POB’S Ta
MOKJIMBOCTI HOTO ONTHUMI3allil 32 TOMTOMOTO0 (h13UIHOT aKTUBHOCTI.

3BaKalouM Ha  PI3BHOMAHITTS  MIAXOAIB JO  PO3yMIHHS  mpodeciitHoi
KOMITETEHTHOCTI, Ha OCHOBI aHamizy JociaipkeHb 1. 3s3toHa, A. Mapkogoi,
O. IlomeryH, H. Pagionoroi, E. Cod’su1, A. Tpsaminunoi, B. Arynosa, A. SporieHko,
MO>KHa BUOKPEMHTH JIESIKI 3arajibHi 03HaKU MPOo(deciiiHOT KOMIETEHTHOCTI, KA €:

— MIATBEP/DKEHUM IMPaBOM IMPUHAIEKHOCTI 0 BU3HA4YEHOI MpodeciitHol rpynu
MpalliBHUKIB, BU3HAHE 3 OOKY COLIaJIbHOI CHCTEMH B IIIIOMY 1 IPEICTABHUKAMU ITEBHOT
Ipynu, i 1HIIUX COLIATBHUX 1 MpOodeCciiHUX TPy,

— KOMIUIEKCHUM OCOOOBHM PECYpPCOM, 1110 IHTErPY€E Pi3H1 KOMIIETEHLI JIIOIUHU;

— 3JIaTHICTIO JIIOJIMHU BUPIIIYBaTH NpogeciiiHi mpodieMu Ta TUHOBI NpodeciiiHi
3aBJaHHS, 1110 BUHUKAIOTh B PEAIbHUX CUTYaIlsX Npo¢eciiHOol AISIBHOCTI,

— MOXJIMBICTIO BUSIBJICHHSI B KOHKPETHIN CUTYyaIlli, TEBHOMY KOHTEKCTI B MPOIIECi
3M1CHeHHS MPodeCciifHOI JiSTTbHOCTI, Y /i, OBEIIHIII Ta BUMHKAX [4].

[Ipodeciiina KOMMIETEHTHICTh (OPMYETbCSI 1 TMPOSBISETHCA Yy TMeNaroriuyHin
TUSITBHOCTI, B1JI0OpaXkarouu 37JaTHICTh T1e/1arora yCIilHO BUKOHYBAaTH CBOi (DYHKITIT Ta
JUSTA B PI3HUX CUTYAIllsIX, SIKI BUHUKAIOTH y mpoleci mpodeciitHoi podotu. Bona
XapaKTepU3y€e HOro roTOBHICTH 1 3JIaTHICTh O CAMOPO3BUTKY B YMOBaX MOCTIMHUX
CYyCIUIBHMX 3MiH, a TakoX Mependadae omnaHyBaHHS NpodeciiHUMH HAaBUYKaAMU
BIIMOBITHO JJO BCTAHOBJICHUX BUMOT JI0 IEAAroriyHoi1 AisiibHOCTI. PiBeHb npodeciitnot
KOMIIETEHTHOCTI BU3HAYA€ETHCS IIMPOTOI0 KOHTEKCTIB 1 (hOpMaTiB, y SIKUX MEJaror
MOKe ePEKTUBHO PO3B’sA3yBaTH npodeciiini 3aBaaHHs [3].

CyuacHi yMmoBM TpodeciiiHOi IisUTbHOCTI MaWOyTHIX TenaroriB  (Hi3uyHOl
KyJbTypH, 3a TBep/ukeHHsAM lO. T'onenkoBoi, M. Jlanunko, H. Crenanuenko ta
b. lllusina, BUMararoTh BiJ MallOyTHbOro (axiBus (PI3UYHOTO BUXOBAHHS BHCOKOIO
PIBHSI 3HaHb 3 AaHATOMI{, BAJI€OJIOTIi, CIOPTUBHOT MOP(HOJIOTii, METOANKN BUKJIATaHHS
Ta e()eKTUBHUMHU HaBHUYKaMU YTIPABIIIHHS OCBITHIM MPOIIECOM YUHIB.

O.B. AnmpeeBa Ta O.Jl. bnmarii BUAUISIOTE HU3KY BaXJIUBUX MpodeciitHuX
3aBJaHb, SKI BH3HAYAIOTh POJIb Tefarora 3 (hI3UYHOI KYJbTYPH y HaBUaJIbLHOMY
npoiieci. Cepenr OCHOBHUX aCHEKTIB AISUTBHOCTI TaKOTO (haxiBIisi BOHH MAKPECTIOIOThH
HEOOX1THICTh ()OPMYBaHHS y HIKOJISIPIB PO3YMIHHS BaXJIMBOCTI TypOOTH TIPO BJIAcHE
3J10pOB’4 sIK 0230BOTr0 €JIEMEHTY 3arajbHoro omarononyuus. Kpim Toro, memaror mae
CHOPUATH PO3BUTKY KIIIOUOBHMX THUIIIB PYXOBHUX [1d, 3a0e3meuyrouu mpouec HabyTTs
VYHSIMHU PYXOBHX YMiHb 1 HABUYOK, 1[0 € KPUTUYHO BAKIMBHUM JUJIs1 IXHBOI (PI3UUHOT
MIATOTOBKH.

Oco0nMBy yBary aBTOpPU TaKOX NPUAULIIOTH 3aBJaHHSM, IIOB’SI3aHUM 13
(dbopMyBaHHSAM y MOJOJI MPAaBWIBbHOI MMOCTaBU, MIATATHYTOCTI Ta OXaWHOCTI, WIO
MO3UTUBHO BIUIMBAE SIK Ha (PI3MUHUMN CTaH, TaK 1 Ha 3arajibHe CaMOBIAYYTTS y4HIB. 3
II€I0 METOI0 Tejaror Mae e(EeKTUBHO BHUKOPUCTOBYBATH pi3HI (opmMu pyxoBoi
AKTUBHOCTI Ta 3aco0u (I3MYHOTO BJIOCKOHAJEHHS, CHPUSIIOYM OaraTorpaHHOMY
PO3BUTKY YUHIB 1 (JOPMYBAHHIO Y HUX 3BHUKH JI0 310POBOTO CIIOCOOY JKUTTSI.
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BaxxnuBuM acmekToM HOro MisITIbHOCTI € BUXOBAHHS CTIMKOTO 1HTEpECY Y4HIB J0
PErYJISIPHUX 3aHATHh (PI3UYHOIO KYJIBTYPOIO, (hOPMYyBaHHS MOTPEOH B CUCTEMATUUHUX
TPEHYBaHHSAX, a TaKOX 3a0e3ledyeHHs IIUIICHOI B3aeMOJi MK YPOUYHMMH Ta
no3aypo4Humu Gpopmamu (Hi3MIHOro BUXOBaHHs. KpiM Toro, negaror Mae mpaitoBaTu
HaJl YIOCKOHAJIeHHSIM (PI3MYHOI 1 MCUXOJOTTYHOI TOTOBHOCTI YYHIB JO AKTHBHOI'O
KUTTS Ta BAKOHAHHS MalOyTHIX npodeciiiHuX 000B’I3KiB, 3aCTOCOBYIOYH MPUHIIUIIH
03/I0pPOBYOI CIIPSIMOBAHOCTI 1 OPIEHTYIOUKCH Ha 1HAMBITyaTbHI OCOOJMBOCTI KOKHOTO
yuHs [1].

AnaTtomist moauHU Y TpodeciiHii miAroToBLI MaiOyTHIX (axiBLiB (i3UIHOTO
BHUXOBaHHs BHKOHy€ 0a30By ¢yHKIif0. BoHa Hajmae 3HaHHS mpo OyAOBY OpraHiB i
CHCTEM, B3a€EMO3B’SI30K CTPYKTYpH M (QYHKIIH, 10 € KIIOYOBUM JJS PO3YMiHHS
MEXaHI3MIB pPyXOBOi AisibHOCTI. OmMaHyBaHHS aHATOMIi CIpUSA€E€ PO3BUTKY BMIHHS
MaiOyTHIX (paxiBI[IB MPaBUIBLHO 100MpaTy (DI3UYH1 BIPABU BIJIMOBIIHO 10 BIKOBUX,
CTaTEeBUX Ta 1HJMBIAYAJIBHUX OCOOJIMBOCTEN YUHIB, 3aM00IraTd MEPEBAHTAXKCHHIM 1
TpaBMatu3My. KpiM Toro, 3HaHHA AaHATOMIYHHUX OCOOJMBOCTEH JTO3BOJSIOTH
MaiOyTHIM TieJaroraM MPOTHO3YBATH €(PEKTUBHICTh TPEHYBAJIBHOTO MPOIECY Ta
OOTPYHTOBYBAaTH METOJMKU PO3BUTKY (DI3UUHUX SKOCTEH.

Baneosnorist po3kpuBae nepeja CTyJeHTaMU IIUPOKE KOJIO MUTaHb, OB’ sI3aHUX 13
(dbopMyBaHHSIM KYJBTYPH 3I0pPOB’S Ta BIAMOBIIAIBLHOTO CTABJICHHS 10 HHOro. BoHa
aKIIeHTye€  yBary Ha  HEOOXITHOCTI  PO3BUTKY  370pOB’s30epeKyBaIbHOI
KOMIIETEHTHOCTI, fIka Tepeadadae He JIMIIEe 3aCBOEHHS MPABUI 3I0POBOTO CIIOCOOY
KUTTS, @ U IXHE MpaKTUYHE 3aCTOCYBaHHS y BIACHIM MOISUIBHOCTI Ta B PoOOTI 3
BUXOBAHIIAMH. Y TIPOIIECI BUBYCHHS BAJICOJIOTII CTYJACHTH OBOJIOMIBAIOTH 3HAHHSIMH
PO YMHHHWKW PU3HMKY, MEXaHI3MH TPO(UTAKTUKHA 3aXBOPIOBAHb, IIISAXHU MMOAOJAHHS
CTpECIB 1 aanTalii 40 Cy4acCHUX yMOB HaBYaHHsI Ta npaili. TakuM 4MHOM, JTUCIUTLIIHA
dhopmye y MaiflOyTHIX MEAaroriB 3JaTHICTh MOEAHYBATH MPOeciiiHy KOMIIETEHTHICTh
13 0COOMCTOIO BIAMOBIATBHICTIO 32 CTaH BIACHOTO 3/I0POB’SI.

CnoptuBHa MopdoJIOoTisi, y CBOIO uepry, 3abesmedye MailOyTHIX (axiBIliB
MPaKTUYHUMU THCTPYMEHTaMU JJig aHami3y MophodyHKITIOHATHHUX MOKA3HUKIB, IO
BU3HAYAIOTh (I3MYHMA CTaH 1 pIBEHb Mpale3laTHOCTI JIoauHu. BoHa mo3Boiise
MPOBOJIUTH AHTPONOMETPUYHI BUMIPIOBAHHS, OI[IHIOBATH (DI3UUHUA PO3BUTOK,
MPOTHO3YBAaTH CIOPTHBHI pe3yjbTaTH Ta J00UpaTH ONTUMAJbHI METOIUKU
TpeHyBaHHs. BuknaganHs crnopTUBHOI MOPQOJIOTii OpIEHTYy€E CTYACHTIB Ha
1HIMBIAyali3allil0 HaBYaJIbHO-TPEHYBAJIBHOTO MPOIECY, IO BIiAMOBIIAE CYyYaCHUM
BUMOTaM J10 (Di3UYHOTO BUXOBAHHS Ta CIIOPTY.

[nTerpariiss anHaTomii, BajaeoJiorii Ta COPTUBHOI MOP(OJIOTii B OCBITHIM MpoIec
CTBOPIOE YMOBH J1J1s1 GOPMYBaHHS Y CTYAEHTIB IIUTICHOT KAPTUHU PO 3aKOHOMIPHOCTI
PO3BUTKY ¥ (yHKIIOHYBaHHS opraHiamy. BoHa 3a0e3nedye MDKIUCHMILUTIHAPHUN
MIJIX1J, M0 ToeaHy€e GyHIaMEHTAIbHI 3HAHHS 3 MPAKTUYHUMHU HaBUYKaMU, CIPUSE
PO3BUTKY aHAJIITUYHOTO MMCJIEHHS Ta 3JaTHOCTI YXBAJIIOBATH PILICHHS y CKJIAJHUX
MearoriyHuX 1 mpodeciiiHuX CUTyarisx.

TakuMm 4YHHOM, IHTETpOBaHE BHUBYCHHS aHATOMIi, BaJ€OJOTii Ta CHOPTHUBHOI
MopdoJoTii € HEOOXIHOK YMOBOK SAKICHOT MiATOTOBKH (axiBIiB (HI3UIHOTO
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BUXOBAaHHS, OPIEHTOBAHMX Ha MPOQECiiiHy KOMIETEHTHICTh, 1HHOBAIIMHICTD 1
BIAMOBIJaJIbHE CTABJICHHS /10 30POB’sL.
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EMIIATIA SIK PYIITAHA CHJIA OCBITHLOTO
MMPOLECY

Joopsincbkuii Imutpo BikTopoBuu

KaHIUAaT MeJl. HayK,

JOIEHT KadeIpu BHYTPIITHBOI MEIUIIMHHU 3 KypCOM Kap/ai0JIoTii Ta peBMAaTOJIOT1i
Hamionanpauit Meauunuii yaipepcuteT iMeHi O.0. boromoubiis

HAyaka Ilerpo ®exopoBuy

JIOKTOp ME/I. HayK,

npodecop Kadeapu BHYTPIIIHHOI MEAUITMHU 3 KyPCOM Kapi0JIorii Ta peBMaTOJIOT 11
Hanionansauit Mmeauunumii yHiBepcutet iMeHi O.0. boromosbirs (KuiB)

Tapuenko Haragisa BosiogumupiBHa
KYPHAJICT

Tapuenko Inna IlerpiBHa

KaHIAJIAT Me. HayK,

aCUCTEHT Kadepu BHYTPIIIHBbOT MEAUIIMHU 3 KYPCOM Kap110J10T1i Ta peBMaTOJIOT1i
Hanionansauit Mmeauunumii yHiBepcutet iMeHi O.0. boromosbirs (KuiB)

[TonsTrs emmnaTii HE Mae €IMHOTO BHU3HAUYEHHA. SIKIIO TOBOPUTH TMPOCTUMU
CJIOBaMH, 1€ — 3JaTHICTh IIOCTABUTH ceOe Ha Micle 1HIIOo1 JroauHu. IToXoauTs BOHO
B1JI TPEIILKOTO CIIOBA EvavvaioOnon, sKe 03HAYa€ «CIIBIEPEKUBAHH (TIpedike &V —
«CIPSIMOBAHICTh YCEPEAUHY», TaHog (MaTOC) — MOUyTTS).

TepmiH 11€#1 coyaTKy yBIMIIOB Y HIMELIBKY MOBY — MOT0 3anpornoHyBaB ¢igocod
ta nncuxosor Teonop Jlinnc. CnoBom Einfiihlung — BinuyTTs — BIH HA3UBaB CTaH, KOJIU
OJIHA JIIOJMHA 3[]aTHA IITMOOKO BIIYYTH TBIp MUCTELTBA, YA BHYTPILIHINA CTaH 1HIIOI
ocobu. BiH BBaxkaB, 1110 came 1€ MOHATTS PETrYJII0€ COL1albHY MOBEAIHKY JIOEH.

B anrmiicbky MOBY TepMiH Empathy — eMmnarisi — BBIB aHIJIO-aMEPUKAHCHKHI
ncuxosor Exsapa bpedopa Tituenep y 1909 porii.

Awmepukanceki pociigauku [lon Exman Tta J[lanien [oynman po3pi3HSIOTH
JEK1JIbKa BUAIB €MIIATII:

- KorHiTuBBHa — CHOPOMOXHICTH PaIliOHAIBHO 3PO3YMITH, IO BIIUYBA€E IHIIA
JII0JTMHA, Ta YOMY ii TOBEIIHKA caMme Taka. PO3BUHEHICTH I[LOTO BUIY €MIIATii J03BOJISIE
nependavaTy peakxiii, moMi4aTu Ta aHai3yBaTH 3aKOHOMIPHOCTI Yy»KOi MOBEIIHKH.
Hampukinaz, monuHa 13 po3BUHEHOIO KOTHITUBHOIO €MIIATIEI0 MOXKE I00pe PO3yMITH,
KOJIM KOMYCh OoJIsiue, aje cama Iboro OO0 HE B1AYYBaE.

- EMoniiiHa — 37aTHICTh J3€pKaJbHO BIAYYBAaTH Ta MEperMaTH e€MOIli 1HIIMX
monen. B i ocHOBI cTOiTh MexaH13M Mpoekilii. CaMme BiH Mpalroe, KOJIU OJIHA JIFOANHA
IIMPO TOBOPUTH 1HIIIN: «TH maven — 1 B MEHE TeX Ha 04l HAaBEPTAlOThCA CIbO3W». 13
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yCIX BHJIIB caMe TIel - HalO1IbITIe BUCHAKIIMBHMA, ajle MOKe OyTH YK€ KOPUCHHM JIsT
HU3KHU Mpodeciii, 0COOTMBO TBOPUHUX.

- KOHCTpYKTHBHa — TOTOBHICTh JOTMOMOITH I1HIININ JIOJWHI CHpPAaBUTHCS 13
emMortissMu. Llel BUI eMIIatii CIOHyKa€e 10 KOHKPETHUX 1M 13 TOMMOMOTH Ta MiATPUMKH
[1].

Emnatuynuii nposi, TOOTO, CIBYYTTS, PO3BUBAETHCA B JIIOAUHU MPOTSITOM JKUTTS.
Ha iioro 3poctanHst MarOTh BIUIUB ()aKTOPU CMIr€HETHUYHI — TaKi, 10 (GopMyBaHCs,
KOJIM Tl UM 1HIII T'€HM BHMHUKAJIWCI, a00 BMHUKAIUCS IIiJ] BIUIMBOM 30BHIIIHHOTO
CEpeIOBHUIIA.

B mpoMy mporieci Beanke 3HAUYCHHS Ma€ BUXOBaHHSA. Bimomo, 10 B JTUTHHCTBI
O6araTto nmiTed CXWJIbHI IO OPCTOKOCTI. MOXINBO, 1€ OOYMOBJIEHO aKTHUBHICTIO
IUISTHOK MO3KY, SIK1 BIITIOB1IAOTh 3a BUXKUBAHHS B IPUMITUBHOMY, TBADUHHOMY CEHCI.
Ane 13 4acoM, MiJi BIUIMBOM JIOPOCIMX JIIOAEH Ta 1HIIMX 30BHIMIHIX (aKTOpiB, y
OUIBILIOCTI JIFOAEH 1Sl CXUIIbHICTh 3MEHIIIYEThCSI.

Emnatis Mae HajBakJIMBE 3HAUYEHHS B OCBITHhOMY Tiporieci. Lle ctocyeThes sik
MeJIaroriB, 10 MPaIolTh 13 JITBMH Ta IMUIITKAMHU, TaK 1 THUX, XTO BHUKIJIAJA€ B
3aKia/ax CreriagbHoi Ta BUINOT OCBITH. OCOOIMBY pOJIb JIJISl OCBITSH BiJIITPAIOThH TaKi
il pI3HOBH/IU, SIK KOTHITUBHA Ta KOHCTPYKTHUBHA.

A OT npu HAUTMIIKY €MOIIHHOT eMMaTii mejarory Mos>ke 3arpoKyBatu npodeciine
Buropanss. [lig yac BOEHHOTO CTaHy 1€ pu3uK 0coOIMBUM. JlOCTIHKEHHS] OCTaHHIX
POKIB (DIKCYIOTh 3HAUHY MOLUIMPEHICTh CUMIITOMIB MTPO(ECIITHOrO BUCHAXKEHHS Cepel
ocBITSH. bararo menaroriB moTpeOyroTh gonomoru. OmHOYACHO, B Mpoleci
podeciiiHOl ISITBHOCTI 4acTO (PIKCY€EThCA 3HMXKEHHSI €MIATHYHUX MOKAa3HUKIB —
bOMY CIPUSAIOTh BEIMKI HABAHTAKEHHSI Ta BIJACYTHICTh MIATPUMKH — OpraHi3M
JIFOWHU TaKUM YHHOM caM ceOe 3axHuIiac.

Cepen o3Hak nMpodeciitHOro BUTOPAHHS — XPOHIUHE MOYYTTS 0€3CUILISL, 3HUKEHHS
BIIUYTTS BJIACHOI €(DeKTUBHOCTI, HABITh IIUHI3M. Takuil mearor MEHII 3alliKaBJICHUMA
y OCBITHbOMY Tipolieci. B cTocyHKax 13 y4YHSMH, 4Yd CTyJCHTAMU BIiH TpHUMae
JTUCTAHITI10, 1110, 3BUYAIHO, HE MOXK€ HE MaTH HETaTUBHOTO BIUIMBY Ha X MOTHBAIIIIO
1010 HAaBYaHHSI.

Emnartis Ta BUrOpaHHs TICHO B3a€MOIOB’si3aHi. ICHye Tpu Mozelni iX B3a€MOJIi:
3axvcHa (ajJieKkBaTHA, 3aMOODKHUK IIOJ0 BUTOPaHHS); PU3UKOBA (MOXKE BUHUKHYTU
eMIlaTUYHa BTOMa Ta HaBITh BTOPMHHA TpaBMAaTH3allisl 4depe3 Opak camoperymsiii
€MOIIi}i; IWHaMiYHa (3aJ€XKHUTh BlJl HABAaHTAXKEHHS, PECypcCiB, CyNepBi3ii, HABHUOK
CaMOJIOTIOMOTH). 3a BiJACYTHOCTI MIATPUMKHA BHCOKHW piBEHb amatii mejarora —
3aBXU pU3UK. J{J1 BUKIIagaya ocoOIMBe 3HAUEHHS Ma€ 3BUYKa J10 pediekcii, BMIHHS
pEryJoBaTH CBOi €MOIlli Ta, 3BUYaiiHO, CyIepBi3iiiHa miATpUMKa [2].

VY BeNuKii 30H1 pU3UKY OMUHSAIOTHCS 111€ 1 T1 (DaxiBIll, 110 HE MOXYTh BiJI €THAATU
npodeciiiny  IisUIbHICTH  BiJ ocobuctoi cdepu. Ilemaror, 1o HagMIpHO
i1eHTu(iKyeThCs 13 MpoOieMaMu CTyJEHTa, Yd MIAJIErJoro, He TUIbKM BTpadae
3JIaTHICTh 00 €KTHUBHO OIIHIOBATH CUTYAIIil0, aJi€ I1¢ 1 MIBUIKO BUTOPAE.

B Vkpaini 3a yacu BiiftHH 0yJI0 MPUIITIEHO JOCUTH 0araTo yBard MCUXOJIOTTYHIN Ta
COIIIbHIN MIATPUMII YYHIB MK Ta BuuTemiB. [IpoTe, 3akmanmu BUIOI OCBITH
3aJUIIAIOTHCSl Maike Tmo3a yBaror. A MDK THM, BifiHa 3aBaae ynaapiB IO
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MICUXOJIOTTYHOMY OJIaroInoIyqyio JIIO/IeH yCiX BIKOBUX Ipym. AOU 3p03yMiTH, K1 came
3aXOAM CHIJ 3aCTOCOBYBaTH IOJIO 3aKJa/iB BHIIOI OCBITH, CI1Ji BUBYUTH
MDKHApOJIHUN TOCBiI. 30KpeMa, B TaKUX KpaiHax, sk [3paine ta CLLA, po3pobnenuii
TpaBMa-1HOOPMOBAHMI TIAXiJ JO OCBITH, III0 3aCTOCOBYETHCA 3a EKCTPEMaJbHUX
cutyalliid. Bin cnpsmoBanuii, mepeaycim, Ha GpopMyBaHHsI 0€3MEYHOTO CEpPEIOBUIIA
JUIS CTYJICHTIB Ta BHUKJIaJadiB. 30Kpema, IS IMeJaroriB po3poOstoThCs METOIUYHI
THCTPYKIIii, IK OpraHi3yBaTH MpOIECC HABYAHHS, BPaXOBYIOUM TpPaBMAaTUYHUM JOCBIJ,
0 OTPUMYIOTH CTyJAeHTH. IlyKaroTbcs MIISIXHM, 3MEHIICHHS CTPECy y CTYHAEHTIB,
MIIBUINEHHS iX MOTHBalii a0 HaB4yaHHA. KynbTypa Oe€3medHOro cepeaoBHINa
nependayae, 0 HaBYaJIbHI IPOTPaMH MalOTh OyTH MPUCTOCOBAHI 10 €KCTPEMaIbHUX
YMOB, a BUKJIalaul Ta CTYJACHTH OTPUMYBATH MOCTIHHY MICUXOJIOT1YHY MiATPUMKY.

Takuil maxiJg cCOpusie TOMY, IO CTYJACHTH CTAIOTh aKaJE€MIYHO YCIHIIIHIIIAMU,
3HAYHO PIJIIE TPAIUIAIOTHCS BUIIAJKH BIAPaxyBaHb 13 3aKiagy yepe3 mpoliemu 13
MEHTaJbHUM 370pOB sIM. 3HW)XKAETbCSI W 3arajbHUN pIBEHb CTPECY Ta IMOBTOPHOI
TpaBMaTH3allii, CTYJEHTH HABYAIOTbCA aJanTyBaTUCA O HOBUX peajiii, CTalOTh
cTivkimumu [3].

Oco0nuBy poJib B MOpaJIbHIN MIATPUMIII YYACHUKIB OCBITHBOTO IMPOIIECY Iij Yac
BIMHU TrparoTh 1HPOPMaIIHHO-KOMYHIKaTUBHI TeXHOJIOT1i. BoeHHMIi cTaH BUMarae Bij
OCBITHIX CHCTEM IIBHJIKOI ajanTallli Ta 3a0e3neueHHs 0e3nepepBHOCTI HABYAIBHOTO
nporiecy. CydacHi HaBYallbHI TEXHOJIOTII MalOTh TapMOHIMHO I1HTErpyBaTucsi B
TpaaullIfHy OCBITHIO CHCTEMYy. XMapHI CXOBHINA, EJEKTPOHHI Ta JUCTaHIINHI
3aHSTTS, BIAKPUTI OCBITHI PECYPCH, 3MIIIaHE HaBYaHHA. OCOOIMBY pOJib TPAIOTh TaKl
miatdpopmu gk Moodle, Google Classroom ta Microsoft Teams. Bnache, 3a ymoB
BOEHHOT'O CTaHy, IPH IKOMY MOXe OyTH OOMexeHul (Pi3nyHui JOCTYIl CTYAEHTIB Ta
BUKJIQ/IayiB JI0 HaBUaJbHUX 3aKJAJIB, OCBITHIM Mpouec MIATPUMYETHCA TIIbKU
1H(pOpMaIITHO-KOMYHIKATUBHUMH TEXHOJOTIIMU. BOHM K CTBOPIOIOTH IHTEHCHUBHY
KOMYHIKAI[I}0 MK BUKJIaJlayaMu Ta CTYJEHTaMu, 110 JyXe BaKIUBO, KPIM 1HIIOTO, i
U1 B3a€EMHOI MOPAJIbHOI MIITPUMKH. 32 YMOB BOEHHOTO CTaHy YYaCHUKHU OCBITHHOT'O
mpoliecy AyXKe CTPaKIaloTh BiJl CTpecy, CIPUYMHEHOMY HerependadyyBaHICTIO Ta
HeBHU3HAYEHICTIO. [H(hopMarliiiHi TeXHOJIOT11, 3a0€e3Meuy0Yr aKTUBHE CITUJIKYBAaHHS Ta
eMIMAaTIiHY MITPUMKY, 3MEHIITYIOTh Y JIFOJIMHUA TIOYYTTS 130JIb0BaHOCTI [4]. 3a ymMoB
BIMfHM KOXKHOMY BHKJIa/1aueBi, a0U 3MEHIIUTH PU3UK BUTOpPAHHS 1 OyTH 3/10HUM HE
TUTBKH 10 OPMaIbHOTO BUKOHYBAaHHS OOOB’SI3KIB, ajie ¥ 10 eMIaTiiHOI MATPUMKH
CBOIX YYHIB, CII1J] 1y>K€ YBa)KHO Bi/ICJIIIKOBYBATH CBOI BHYTPIILIHI CTaHU. A IlIe — MaTH
THCTPYMEHTApPIN JUIsl CAMOII ITPUMKH.

OpHuM 13 A1€BUX Ta AOCTYIMHUX KO)KHOMY MOXHa PO3IJISIHYTH apT-Tepariito. CBoi
BHYTpIIIHI CTAaHM MOYKHA YCBIJIOMJIIOBaTH Ta Bi3yali30BYyBaTU B Oynb SIKHil CIOCIO.
Komych Ommkue 13oteparnis (MajltoBaHHS, JIIUIEHHS), XTOCh ONpPalbOBYE BHYTPIIIHI
KOH(JIIKTH, CTBOPIOIOYM KOMITO3MIIIT 13 MICKY — MaTepialy, 1y»*e IPUEMHOTO Ha JOTHK,
TOMY CaMOMY IO c001 3aCTOKOI0I0UOMY. XTOCh Ma€ O6araTy ysiBy, TOMY MOJAUBUTUCS
Ha BJACHY CHUTYyallil0 300Ky HoMy Jolomarae HamMCaHHS Ka30K YM 1CTOpisd 13
BUTQJ]JAHUMHU TEPCOHAKAMH. XTOCh TapMOHI3y€ BHYTPIIIHIN CTaH 3a JOMOMOTOIO
MY3HKH, TPOCITyXOBYIOUH 11, 800 CTBOPIOIOUU. A XTOCh 3HIMAE HAMPYTY, TAaHIIOIOYH,
YU MPOCTO BUIBHO PYXaIOUHUCh.
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Ha msxy BiJ HEBHpPA3HHUX YYTTIB JI0 YITKOTO CaMOYCBIJOMJICHHS Ba>KJIHBO
dbokycyBaTucss Ha oOpaszax, IO BTUIIOIOTH COOOK KOXEH 13 Hamux craHiB. lle
NOTPiOHO JIJIsE CTPYKTYPYBaHHSI BHYTPIIITHBOT'O IICUXOJIOTTYHOTO IIPOCTOPY, a BIJITaK —
MOJIETIICHHIO CBOTO CTaHy. TakMM YWHOM, MOCJHIJIOBHICTh 00pa3iB CKJIANA€THCS B
inTerpatuBHuil o6pa3 (I0) BuyTpimHbOro crany. lleit, cmouatky BHyTpimHid, 10
BUBOJIUTHCS HA30BHI 3a JIOMOMOIOK TrpadiyHUX KOMITO3UIlIH, a00 KIHECTETUYHO.
Takum 4yMHOM, ¥i7ie TOBHE OCMHCIICHHS BJIIACHOTO CTaHY, 3MEHIIIYEThHCS MICUXO0JIOT14UHA
HaIpyra, akKTUBI3y€ThCS )KUTTEBUN TOTEHITIAMT [S].

OxpiM apT-Teparii, iCHye Oe3lid METOIWK, JNESKl 3 SKUX MOXYTh CIyTyBaTh
«IIBUJIKOO TICUXOJIOTIYHOIO CaMOJIONIOMOTOI0» — HAIIPHUKJIAA, TUXAaHHS 3a KBAIpaToM
(Boux Ha 4 cexyHaM, 3aTpUMKa Ha 4, BUAKMX Ha 4, 3aTpUMKa Ha 4), abu 3HIATH rOCTPUN
cTpec. AOO 3a3eMJICHHS — 30CEPEIUBIINCH HA BIAYYTTI MiJIOTH 1] HOTraMu, IIBUJIKO
Ha3BaTH 1 SATh NPEIMETIB, a0U MOBEPHYTHUCS B PEATBHICTD MICISA TOCTPOrO CTPECY.

BucHoBku. Boennwuii yac i3 #oro crpecamu notpedye 0coOIMBOT yBaru Jiroaei
OJIHE JI0 OJHOTO, a TAKOX JI0 caMuX cebe, AW YHUKHYTH MCUXOJIOTTYHUX UM HABITh
ncuxiaTpuuHux npobseM. Ha manomy erari BUKIIagadaM BHUIIOI IIKOJA HEOOX1THO
nam’siTaTy PO TPYIHOIII, TTOB’s3aH1 3 EMIIATIEI0 B YMOBAaX BOEHHOTO CTaHY.
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EBOJIIOIIS BMICTY H CTPYKTYPHU ITIPABOBOI
KOMIIETEHTHOCTI B CYYACHUX 3AKJIATAX
BUIIIOI OCBITH

Kebda €Bren OuiekcaHapoBu4

acripaHT (pakyabTeTy TEXHOJOTTYHOI Ta MpodeciiiHOT OCBITH

['myxiBCchKUil HallIOHANBHUN TIEAAroTiYHUM yHiBepcuTeT iMeH1 Onekcanapa
JloBxeHKa

3a ocTaHHI TPH 3 TOJOBUHOIO JACCATIINITTS BIAMOBIAb HA MUTAHHS, IO CaMe Mae
3HATH 1 yMITU B NpaBoBii cepl MaillOyTHIN menaror, y BITUM3HSIHINA BUILIM IIKOJII
3MiHIOBaJIacd NpUHAWMMHI Tpudi. L1 3MiHM HE 3BOAMIIMCSA 10 OHOBIJICHHS NEPEIIKY
HOPMATUMBHUX aKTIB: IIOpa3y 3MIHIOBAJIOCS YSIBJICHHS MPO TE€, HABIIIO IEIarorosi
MpaBo 1 SKUM Ma€ OyTH Pe3yJIbTaT WOTo MPaBOBOi MIATOTOBKU. 3BEPHEHHS IO IIi€i
€BOJIIOIIT Ma€ HE JIUIIE ICTOPUKO-TIEATOTYHHUM CEHC. Y YHMHHUX OCBITHIX IIpOrpamax
MITOTOBKY BUKJIa/1a4uiB 1CTOPIl Ta MPaBO3HABCTBA JIOCI CITIBICHYIOTh €JIEMEHTH PI13HUX
eTamiB, 1 camMe IXHs HEY3rOJKEHICTh, HA MOIO TyMKY, IMOSICHIOE TOMITHY YaCTUHY
TPYIHOIIIB Cy4acHO1 TPaBOBOI MiATOTOBKHU.

MeTta Te3 — BHOKPEMHTH €TalM EBOJIIOIIT 3MICTY W CTPYKTypH MpPaBOBOI
KOMIIETEHTHOCTI MaiOyTHIX BHKJIQJadiB Yy 3akjajaxX BHILOI OCBITH YKpaiHM Ta
MOKa3aTH, SK CHAAIIMHA KOXKHOTO 3 HHUX IO3HAYAEThCS HA Cy4YacCHUX OCBITHIX
nporpamax.

[lepmuii eran oxoruttoe mnepiof g0 1991 poky 1 moB’si3aHUM 13 PaAsSHCHKOIO
MOJEJIJII0 MPAaBOBOIO0 BUXOBAaHHS. 3MICT MPaBOBOI MIATOTOBKHU BUYMUTENS OyyBaBCs
HABKOJIO JIEP>KaBHOTO YCTPOIO Ta OOOB’SI3KIB T'POMAJSHMHA, a MpaBO IOCTaBaJo
nepeayciM K 1HCTPYMEHT JepXaBu, a He 3aci0d 3axucty ocoOu. CTpyKTypHO L
Mojieb OyJia OTHOBUMIPHOIO: PE3yJIbTaTOM HaBYaHHSI BBAXKAJIOCS 3aCBOEHHS IIEBHOTO
o0cAary BIJIOMOCTEH, TOAl SK MpaBOMipHA TOBEAIHKAa Maja BHUHHKATH 3 HUX cama
co0oro. [IOHATTS KOMIIETEHTHOCTI TYT HE 3acTOcoByBasiocs. HaiicTiiikimoro
CHAIIMHOI0 I[HOTO TEPIONy S BBAXKAI CaM€ BIJICYTHICTh MiSUIBHICHOTO BHUMIPY —
3BUYKY OI[IHIOBATH MTPABOBY ITiJITOTOBKY 3a THM, 10 CTYJICHT 3HA€, a HE 32 TUM, 110 BiH
3/1aT€H 3pOOUTH.

Hpyruit eran — 1990-11 Ta nouatok 2000-x pokiB — OyB nepexigHuM. Koncturyuis
VYkpainn 1996 poky Bu3HaIa JIOAWHY, il KATTS 1 370pOB’sl, 4e€CTh 1 T1JHICTH,
HEJIOTOPKAHHICTh 1 OE€3MEeKy HAMBHUINOI0 COIladbHOK IIHHICTIO [1, cT. 3], 1 3MiCT
MPaBOBOI MIATOTOBKH MOCTYNOBO 3MIIIyBaBCs BiJ JIEPKABHOTO YCTPOIO N0 TpaB 1
cBoOOa JroAauHU. IcTOpito opra”izamifHUX 3MIH y MPaBOBiM OCBITI HE3AJIECKHOI
VYkpainu npoctexye JI. Ps6oBon [2]. BogHoyac oHOBIIOBaBCS MEPEBAXKHO 3MICT, a HE
METOJ: TPaB JIIOJAWHM HABYAJIM TaK CamMo, SK PaHillle HaBYAJId OCHOB JEPXKABHOTO
yCTpO10, TOOTO uepe3 mepedauy 3HaHb. CTpykTypa NMpaBOBOi MiArOTOBKM Halyia
JBOKOMITOHEHTHOTO BUTJISITY — 3HAHHS Ta BMIHHSI TIOSICHUTH 1X YYHSIM, — a IIHHICHHUM
BUMIp XO4Ya W JIeKJIapyBaBCS, BJIACHMX ITOKa3HUKIB He MaB. lleil eram moIiiapHO
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OXapaKTEePU3YBATH SIK ICKOMITO3HIIIIO MOTIEPEAHBOI CUCTEMU 0€3 TIOSIBH HOBOI I1JTICHOT
MOJIEI.

Tpertiit eran, mo posropraetbes Bijx cepenunu 2000-x pokiB 1 TpUBae A0Ci,
OB’ sI3aHUHN 13 KOMIIETEHTHICHUM IT1JIX010M. MIDXKHapOIHOIO TOYKOIO BIJJTIKY TYT CTaB
npoekt DeSeCo, y Mexax sSKOro KOMIETEHTHICTh PO3IIIANAEThCA AK 3aTHICTh
BIJIMOBIAATH CKJAIHAM BHUMOTaM TIEBHOIO KOHTEKCTY uepe3 MOOUII3aIlil0 3HaHb 1
BMiHb, a TAKOK YCTAHOBOK, I[IHHOCTEH 1 MoTuBailii [3]. 3akoH Ykpainu «IIpo ocBiTy»
BU3HAYMB KOMICTCHTHICTh SK JIWHAMIUYHYy KOMOIHAIlI0 3HaHb, yMiHb, HAaBUYOK,
CII0c001B MHCIICHHS, MOTJISAIIB, MIHHOCTEH Ta 1HITUX OCOOMCTICHUX IKOCTeH [4, cT. 1],
1 came 1 aediHimis 3MIHWIA JIOTIKY OMHCY pe3yibTaTy IMPaBOBOi MiATOTOBKU. Y
nparix O. IBaHii TpaBOBY KOMIETEHTHICTh MallOYTHBOTO BUUTENS PO3TIISTHYTO SK
€IHICTh KOTHITUBHOTO, JISJIBHICHOTO Ta OCOOMCTICHO-IIIHHICHOTO KOMIIOHEHTIB [5].

Ha Miii mornsj, TPUKOMIIOHEHTHa CTPYKTypa B)K€ HE IOBHICTIO BIJAINOBIJIA€
cydyacHUM yMoBaM. OCBITHE 3aKOHOJABCTBO 3MIHIOE€THCS HACTUIBKM ILIBUIKO, IO
KOMIIETEHTHICTh, C(pOpMOBaHA HA MOMEHT BHUITYCKYy, 0€3 MEXaHi3My CaMOOIIHKHA U
OHOBJICHHS 3acTapiBa€e 3a Kuibka POKiB. ToMy B MOeMy JOCHIDKEHHI CTPYKTYpPY
MIPaBOBOT KOMIIETEHTHOCTI IOMOBHEHO pe(IeKCUBHO-OIIHIOBAILHUM KOMIIOHEHTOM, 1
BOHA OXOIUTIOE MOTHBAILIMHO-IIIHHICHUHM, KOTHITUBHUMU, TiSTIBbHICHO-TIPAKTUYHUN Ta
pedIeKCUBHO-OIIHIOBAIBHUM CKJIaIHUKH.

He MeHI1 moMiTHO 3MIHUBCA 3MICT. SIKIIIO Ha MEpIIMX JBOX €Tamax siapoM OyJia
3arajbHa MPaBOBa IPaMOTHICTh, TO TENEP HUM CTa€ OCBITHE IPABO: MpaBa il 000B’SI3KH
YYaCHHUKIB OCBITHBOTO IPOILIECY, aKaJeMIYHa J0OPOYECHICTh, 3aKpIIUIEHA CTaTTer0 42
3akony Ykpainu «IIpo ocBiTy» [4], npoTumis OymiHry, yHOpMOBaHa 3aKOHOM Y KpaiHH
No 2657-VIII [6], 3axucT mepcOHAIbHUX JaHUX, 1HKIIO311. PamMkoBa KOHIEMIIis
KOMIIETEHTHOCTEH 17 KyJbTypu JneMmokpatrii Pagu €Bponu nopana BHUMOTY
PO3IIIAIaTH TIpaBa JIOUHU HE JIUIIE SIK 3MICT HaBYaHHS, a 1 K MPUHIIAI OpraHizarii
B3a€MO/Iii B OCBITHBOMY cepenoBuiii [7]. [Ticis 2022 poky 10 3MICTy BBIMIILIA TEMH,
SAKUX paHilIe B MEIarorivyHii MmiAroToBIl Maike He OyJio: MKHApOIAHE TyMaHITapHe
MpaBo, MpaBa BHYTPIIIHBO MEPEMIIIIEHUX OCI0, MPOTHUIIT MOBI BOpoxkHedl. OKpeMum
HaImpsiMOM cTajio nudpoBe cepenoBuilie — KiOepOyJiHT, MPUBATHICTh HA OCBITHIX
miaTdopmax, akajaeMiuHa JTOOpOYECHICTh 3a YMOB IMOIIMPEHHS TE€HEPATUBHOIO
IITYYHOTO THTEJIEKTY.

[TopiBHSIBHY XapaKTEPUCTUKY €TariB M0AaHo B Tabymii 1.

Taoauus 1
EBousronis 3MicTy il CTPYKTYPH PABOBOI KOMIIETEHTHOCTI Ma0yTHIX
BHKJIaJa4iB
Eran Anpo 3micty Crpykrypa OuikyBaHui pe3yabrar
Ho 1991 p. JepxxaBHU yCTpiHd, OnHoBUMIpHA:! O6i3HaHICTh
000B’S3KH IPOMA/ITHUHA | 3HAHHS
1990-11 — Koncturyiiini nmpasa i JIBOKOMITOHEHTHA: 3MaTHICTh TIepeaTh
noyatok 2000-x | cBo60aAM JTIOAUHI 3HaHHS Ta BMiHHS MIPABOBI 3HAHHS
pp. TOSICHUTH X YUYHSIM
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Eran Snpo 3micty Crpykrypa OuikyBaHuil pe3yJibTaT
Cepenuna 2000-x | OcBiTHE mpaBo, MpaBa TpukoMnoHEHTHa, 3MaTHICTD AiSITH
pp. — AoTernep YYaCHHKIB OCBITHBOTO 3roJIoM IPaBOMIpHO B
nporecy; mciust 2022 p. — | HOTUPUKOMITOHEHTHA | mpodeciitHiil cuTyarii
BOEHHUH CTaH 1 mudpose
cepeioBuIIe

HaiiBaxnmuBimmii BUCHOBOK 13 IIhOTO TOPIBHSHHS CTOCYETHCS HE MHUHYJIOTO, a
chorofieHHs. ETanu He 3MiHIOBajdW OJIMH OJHOTO TMOBHICTIO. Y YMHHHUX OCBITHIX
nporpamax CIiBICHYIOTh TIEPEIIiK «OCHOB JEPKaBU 1 MpaBa» SK CIAJIMHA TEPIIOrO
eTamny, JekiiitHa ¢popMa «IMOSICHEHHS MpaB» K CHAAIIMHA JIPYroTo 1 3a/JeKIapoBaHi
KOMIIETEHTHOCTI SIK Pe3yJIbTaT TPETHOTO0. 3B1ICH PO3PUB MIX PE3yJIbTaTaMU HaBYaHHS,
3aMMCcCaHrMU B Iporpami, 1 (PaKTUYIHOIO MiATOTOBKOIO: KOMIIETEHTHICTh 3asBJICHO, aJie
dhopMH HaBYAHHS 3aTUIIWINCS 3HAHHEBUMU.

OT:xe, eBOJIIOLIIS MPABOBOI KOMIIETEHTHOCTI MaOyTHIX BHKJIa/Ja4iB BijgOyBaacs
3a TpbOMa JIHISIMH OJHOYAaCHO — JDKEpena 3MICTy, CTPYKTYpH Ta OYIKYBaHOIO
pe3yJibTary, — MPOTE IIi JIHIT pyXaJducs 3 Pi3HOI MIBUAKICTIO: 3MICT OHOBJIFOBABCS
HaWIIBUAIIE, METOJ] — HalMOBUIbHIIIE. [10/10/1aHHS LILOTO PO3PUBY MOJISITAE, HA MOIO
OYMKY, HE Yy 30UIbIIEHHI KUIBKOCTI MPAaBOBHX AHUCLMIUIIH, a B y3rOJKEHHI (opMm
HaBYaHHSA 3 KOMIIETEHTHICHOIO MOJIEIUIIO: MTepeBa3l MPAKTUKO-OPIEHTOBAHUX METO/IIB,
30KpeMa KeHc-aHali3y Ta MOJEIIOBAHHS Mpo(deciiHUX cUTyallii, 1 000B’I3KOBOMY
pedIeKCUBHOMY KOMIIOHEHTI. EMmipuyHa nepeBipka IbOIO IMOJIO)KEHHS CTAaHOBUTH
NEPCIIEKTUBY MOJIATBIIOTO JTOCHIIKEHHS.
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HarnionansHuit aepoKOCMIUHUN YHIBEPCUTET «XapKiBChbKUH aBIalliiHUM IHCTUTYT»,
VYkpaina

1. Introduction

The development of digital technologies has significantly changed the organization
of teaching and learning in higher education. Traditional approaches, based mainly on
lectures, written assignments, and examinations, are increasingly supplemented by
electronic assessment systems and digital communication tools. These technologies
enable instructors to monitor student progress more frequently, provide feedback more
efficiently, and adapt educational activities to individual learning needs.

One of the major challenges in contemporary education is ensuring that students
receive useful feedback while they still have an opportunity to improve their
performance. When assessment results are communicated only at the end of a course
or after a major examination, students may have insufficient time to identify and correct
misunderstandings. In contrast, electronic assessment can provide information about
learning progress throughout the educational process. Prompt communication allows
teachers to explain assessment results, answer questions, and recommend appropriate
learning strategies.

Electronic assessment should not be understood merely as the digital reproduction
of traditional testing. Its educational value lies in the possibility of integrating
assessment into everyday learning activities. For example, an online quiz can help
students identify gaps in their knowledge before a laboratory assignment, while
immediate feedback can explain why a particular answer is incorrect. Similarly,
electronic submission systems allow students to receive comments on their work and
revise it before completing a final project.

Research on feedback and formative assessment emphasizes that assessment can
support learning when it helps students understand their current performance,
recognize the expected standard, and identify the next steps required for improvement
[1; 2]. Therefore, the integration of electronic assessment and prompt communication
represents an important direction in the development of student-centred education.

The purpose of this paper is to examine how electronic assessment and timely
communication can support student learning, identify the principal benefits and
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limitations of these approaches, and formulate practical recommendations for their
implementation in higher education.

2. Electronic Assessment as a Tool for Supporting Learning

Electronic assessment refers to the use of digital technologies to design, administer,
evaluate, and provide feedback on student learning activities. It may include online
quizzes, electronic examinations, digital portfolios, interactive assignments, automated
tests, peer assessment, and practical tasks submitted through learning management
systems.

A significant advantage of electronic assessment is the opportunity to monitor
learning continuously rather than relying exclusively on final examinations. Frequent
low-stakes assessment activities enable students to check their understanding and
identify topics that require additional attention. Teachers, in turn, can use assessment
results to determine which concepts need further explanation.

Electronic assessment can perform both summative and formative functions.
Summative assessment measures the level of achievement at the end of a learning unit
or course. Formative assessment, by contrast, is intended to support improvement
during the learning process. Although electronic tools can serve both purposes, their
formative potential is particularly important when results are accompanied by
informative feedback and opportunities for further practice.

For example, students studying engineering may complete an online test on
electrical circuits before conducting a laboratory experiment. The system can identify
incorrect answers and provide explanations concerning voltage, current, resistance, or
the application of relevant formulas. Students can then review the material and repeat
the test before proceeding to a more complex task. This process helps connect
theoretical knowledge with practical application.

Electronic assessment also improves the efficiency of routine evaluation.
Automated systems can check multiple-choice questions, numerical calculations,
matching exercises, and certain types of programming tasks. The results can be
generated quickly, reducing the time teachers spend on repetitive marking. This creates
additional opportunities for instructors to concentrate on complex assignments that
require professional judgement, detailed explanations, and individual support.

Another important feature is the availability of assessment data. Digital platforms
can record students’ attempts, scores, completion rates, and recurring errors. When
interpreted appropriately, these data help teachers identify students who may be
experiencing difficulties and provide additional assistance. However, assessment data
should be treated as indicators rather than complete representations of students’
knowledge or abilities.

The educational value of electronic assessment therefore depends not only on the
technology itself but also on the quality of the tasks, the transparency of assessment
criteria, and the extent to which students can use the results to improve their learning.

3. The Role of Prompt Communication in the Learning Process

Prompt communication refers to the timely exchange of information between
students and instructors through digital or face-to-face channels. In a technology-
supported educational environment, communication may take place through learning
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management systems, email, discussion forums, video conferencing, messaging
applications, and online consultation sessions.

Timely communication is essential because students often encounter difficulties
while studying independently. If a question remains unanswered for a long period, a
minor misunderstanding may develop into a more serious obstacle. Prompt responses
can clarify assignment requirements, explain theoretical concepts, and help students
choose an appropriate strategy for solving a problem.

Communication is particularly important in technical disciplines, where the
understanding of one concept often depends on knowledge acquired earlier. For
example, a student who misunderstands a mathematical procedure may subsequently
experience difficulties in physics, electronics, programming, or engineering
calculations. Early clarification can prevent such difficulties from accumulating.

Prompt communication also contributes to students’ sense of connection with the
academic community. In online and blended learning environments, students may have
fewer opportunities for informal interaction with teachers and classmates. Regular
announcements, structured discussion forums, consultation hours, and constructive
responses to questions help create a more supportive learning atmosphere.

Nevertheless, prompt communication does not necessarily mean that instructors
must respond immediately at any time of day. Effective communication requires clear
expectations concerning response times, appropriate communication channels, and the
boundaries of teachers’ availability. Establishing these rules helps maintain the quality
of interaction while preventing information overload.

Communication should also be reciprocal. Students need opportunities to ask
questions, explain their difficulties, comment on assessment criteria, and request
clarification. Teachers should encourage students to participate actively rather than
treating them as passive recipients of information. Such interaction supports the
development of critical thinking, academic responsibility, and independent problem-
solving skills.

Consequently, prompt communication is most effective when it is integrated into
the overall learning design and linked directly to assessment, feedback, and subsequent
learning activities.

4. The Relationship Between Electronic Assessment and Timely Feedback

Electronic assessment and prompt communication are closely connected.
Assessment identifies what a student currently understands or can do, whereas
feedback explains the significance of the results and suggests possible ways to
improve. Communication provides an opportunity to discuss this feedback, resolve
uncertainties, and determine the next learning steps.

Hattie and Timperley emphasize that feedback can have a substantial influence on
learning, but its effectiveness depends on the information provided and the way it is
used [1]. A score alone does not necessarily explain why an answer is incorrect or how
performance can be improved. Therefore, effective electronic assessment should
provide more than a numerical result whenever the task permits meaningful
explanation.
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For example, consider an online programming assignment. A system that simply
reports that a solution is incorrect provides limited educational support. A more useful
system identifies the type of error, indicates the relevant section of the code, or offers
a carefully designed hint. If the student still cannot solve the problem, communication
with the instructor can provide further explanation and guidance.

The combination of assessment and communication can be organized as a
continuous cycle:

1. Assessment: students complete an online task or test.

2. Feedback: the system or instructor identifies strengths, errors, and areas
requiring improvement.

3. Communication: students ask questions and receive clarification.

4. Revision: students correct their work or undertake additional practice.

5. Reassessment: students demonstrate whether their understanding has improved.

This cycle transforms assessment from a final judgement into an ongoing learning
process. It also supports self-regulated learning, since students gradually learn to
evaluate their own performance, recognize their weaknesses, and select appropriate
strategies for improvement.

Nicol and Macfarlane-Dick [2] emphasize the relationship between formative
assessment, feedback, and the development of students’ capacity to regulate their own
learning. From this perspective, effective feedback should not simply tell students what
they did wrong. It should also help them understand the standards of good performance
and become more capable of monitoring their progress independently.

Timeliness i1s important within this cycle. Feedback is particularly useful when
students can still act on it. If comments are delivered after a course has ended,
opportunities for immediate revision are limited. Conversely, feedback provided during
the completion of an assignment can help students correct errors before they become
established patterns.

However, speed alone does not guarantee effectiveness. Automated feedback that
is immediate but unclear may be less useful than a carefully prepared explanation
delivered later. The objective should therefore be to provide feedback that is both
timely and educationally meaningful.

5. Practical Applications in Higher Education

The integration of electronic assessment and prompt communication can be
implemented in different forms depending on the discipline, course objectives, and
available technological resources.

5.1. Online quizzes and self-assessment

Online quizzes are among the most accessible methods of electronic assessment.
They can be used at the beginning of a lesson to identify students’ prior knowledge,
during a lesson to check understanding, or after a lesson to consolidate new material.

Short quizzes with immediate explanatory feedback encourage regular revision and
help students identify misunderstandings at an early stage. Repeated attempts can be
particularly beneficial when students are encouraged to understand their mistakes
rather than simply memorize correct answers.
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For example, in mathematics and engineering courses, students can complete short
tests involving formulas, calculations, diagrams, and problem-solving procedures. The
teacher can analyse the results and devote additional classroom time to the most
difficult topics.

5.2. Electronic assignment submission and feedback

Learning management systems provide opportunities for submitting assignments,
distributing assessment criteria, recording grades, and exchanging comments. Rubrics
can make assessment more transparent by explaining the criteria against which
students’ work will be evaluated.

Written comments, annotated documents, audio feedback, and individual
consultations can help students understand the strengths and weaknesses of their work.
Where appropriate, students should be allowed to revise assignments in response to
feedback.

This approach is especially useful for research projects, laboratory reports,
technical documentation, and programming tasks, where the quality of the final result
depends on several stages of development.

5.3. Discussion forums and digital consultations

Online discussion forums enable students to exchange ideas, discuss difficult
concepts, and learn from the questions raised by their peers. When instructors
participate regularly, these forums can become an additional source of academic
guidance.

Digital consultations are particularly valuable when students need more detailed
explanations than automated systems can provide. Video conferencing and screen
sharing allow instructors to demonstrate calculations, explain software procedures, and
discuss technical problems.

To make these activities effective, teachers should establish clear communication
rules, organize discussions around specific learning objectives, and provide summaries
of important explanations for students who cannot participate in real time.

5.4. Learning analytics and individualized support

Many digital learning platforms collect information about task completion,
assessment results, and student participation. Carefully interpreted, these data can help
instructors recognize recurring difficulties and identify students who may benefit from
additional support.

For example, repeated errors in a series of quizzes may indicate that students have
not fully understood a prerequisite concept. The instructor can respond by providing
additional explanations, recommending learning materials, or arranging a consultation.

Nevertheless, learning analytics should be used responsibly. Low activity or a poor
test result does not automatically indicate a lack of motivation or ability. Students may
face technical problems, accessibility barriers, personal difficulties, or competing
responsibilities. Assessment data should therefore inform professional judgement
rather than replace individual communication.

6. Benefits for Students and Instructors

The combined use of electronic assessment and prompt communication offers
several educational benefits.
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First, it supports continuous learning. Frequent assessment gives students regular
opportunities to check their understanding instead of relying exclusively on high-stakes
examinations.

Second, it strengthens student autonomy. Access to assessment results and
constructive feedback enables students to monitor their progress, plan revision, and
take greater responsibility for their academic development.

Third, it improves the efficiency of teaching. Automated marking of suitable tasks
and electronic distribution of feedback can reduce routine administrative work and
allow instructors to concentrate on more complex educational needs.

Fourth, it promotes more informed instructional decisions. Assessment results
can reveal topics that require further explanation and help teachers adapt teaching
strategies to students’ actual learning difficulties.

Fifth, it can improve communication and participation. Digital channels provide
additional opportunities to ask questions and obtain guidance, including for students
who may be reluctant to speak during traditional classroom discussions.

Finally, it supports flexibility and accessibility. Subject to the design of the
platform and the availability of appropriate devices, students can access learning
materials, complete assessments, and review feedback at convenient times and from
different locations.

These benefits should not be interpreted as automatic outcomes of digitalization.
They depend on the pedagogical purpose of the activities, the quality of feedback,
students’ digital skills, and the accessibility of the technologies being used.

7. Challenges and Limitations

Despite its advantages, electronic assessment and prompt communication present
several challenges that need to be addressed.

One significant issue is the digital divide. Not all students have reliable internet
access, suitable devices, or a quiet place to study. If electronic assessment is designed
without considering these differences, it may create additional barriers rather than
improve educational opportunities. Institutions should therefore provide accessible
platforms, technical support, and reasonable alternatives when necessary.

Another challenge concerns academic integrity. Online tests and assignments may
create opportunities for unauthorized collaboration, plagiarism, or the use of prohibited
external assistance. These risks can be reduced through appropriately designed
assessment tasks, transparent rules, oral follow-up discussions, and a focus on the
reasoning behind students’ answers rather than on final answers alone.

Automated assessment also has limitations. While objective questions and certain
computational tasks can be evaluated efficiently, open-ended responses, creative
projects, and complex engineering decisions often require human judgement.
Automated feedback may fail to recognize alternative valid solutions or explain the
conceptual reasons behind a student’s mistake. Human oversight is therefore essential
when assessment results have significant academic consequences.

Information overload is another potential problem. Frequent notifications, multiple
communication channels, and excessive feedback may make it difficult for students to
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identify the most important information. Instructors should prioritize comments,
organize announcements clearly, and avoid sending unnecessary messages.

There are also concerns about privacy and data protection. Assessment systems
may process personal information, grades, participation records, and learning analytics.
Educational institutions should use secure platforms, limit access to sensitive
information, and explain how student data are collected and used.

Finally, prompt communication may increase instructors’ workloads if students
expect constant availability. Clear response-time expectations, scheduled
consultations, and well-organized discussion forums can help maintain effective
interaction without creating unrealistic demands on teachers.

Addressing these limitations requires a balanced approach in which digital tools
complement sound teaching practices rather than replace them.

8. Recommendations for Effective Implementation

Based on the discussion above, several recommendations can be proposed for
higher education institutions and instructors.

1. Align assessment with learning objectives. Every electronic assessment
activity should have a clear purpose and evaluate knowledge or skills relevant to the
course.

2. Provide meaningful and actionable feedback. Feedback should identify
specific strengths and weaknesses, explain important errors, and suggest realistic steps
for improvement.

3. Establish clear communication procedures. Students should know where to
ask questions, how to request individual assistance, and when they can normally expect
a response.

4. Combine automated and human assessment. Automated tools should be used
where they are reliable and efficient, while complex work should receive appropriate
instructor attention.

5. Encourage revision and self-assessment. Students should have opportunities
to apply feedback, correct mistakes, and evaluate their own progress.

6. Ensure accessibility and fairness. Platforms and assessment activities should
accommodate different learning needs and avoid unnecessary technological barriers.

7. Evaluate effectiveness regularly. Instructors should examine student
performance, feedback quality, participation, and student perceptions to determine
whether the selected tools genuinely support learning.

These recommendations emphasize that successful implementation requires
coordination between technological infrastructure, instructional design, and
institutional support.

9. Conclusion

Electronic assessment and prompt communication are important means of
supporting student learning in contemporary higher education. Electronic assessment
enables continuous monitoring of academic progress, the identification of learning
difficulties, and the efficient delivery of results. Prompt communication complements
these functions by providing explanations, answering questions, and helping students
apply feedback to subsequent learning activities.
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The greatest educational benefit emerges when assessment, feedback,
communication, and revision are integrated into a continuous process. Such an
approach supports not only the acquisition of subject knowledge but also the
development of independent learning, self-assessment, and problem-solving skills.

At the same time, digital technologies cannot guarantee improved learning
outcomes by themselves. Their effectiveness depends on the relevance of assessment
tasks, the quality and timing of feedback, the accessibility of digital platforms, and the
availability of meaningful interaction with instructors. Issues such as academic
integrity, privacy, digital inequality, and excessive communication must also be
considered.

In conclusion, electronic assessment and prompt communication should be viewed
as complementary elements of a student-centred educational environment. When
implemented thoughtfully, they can make learning more transparent, responsive, and
flexible, while helping teachers provide targeted support and enabling students to take
a more active role in their academic development.
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AHTUHUIALIIA SIK ICUXOJIHIBICTUYHUI
MEXAHI3M NIUCEMHOI JIAJbHOCTI YUYHIB 4 KJIACY
3 MOBJIEHHEBUMU TPYIHOIIIAMH

Xomuk Terssna BacuiiiBHa

KaHAHUAT MeJaroriYHux HayK,

JOLIEHT Kadeapu Joroneii,

KuiBcrkuit ctonnunuii yHiepcuteT iMeHi bopuca ['pinuenka

Cemrok Mapiss MakcuMiBHA

3100yBayvKa JApyroro (MariCTepchbKoro) piBHs OCBITH
cremiansHOoCcTi A6 CriemianabHa OCBITa,

KuiBcbkuil ctonmunmii yHiBepcuteT iMeH1 bopuca I'piHueHka

AHTHUIUTIALIS BaXJIMBUM MEXaHI3M MHUCEMHOI [ISUIBHOCTI, IO 3a0e3rneuye
BUIIEpEKATbHE TPOTHO3YBAaHHS HACTYMHUX €JEMEHTIB MOBJICHHEBOI fii. A came:
3MaTHICTh IependayaTd MMOBIpHMM MailOyTHIA CcTaH CcHTyalli Ha OCHOBI
MOTIEPETHHOTO JIOCBIAY Ta BUKOPUCTOBYBATH IIEM MPOTHO3 AJIs PEryJAIlii MOTOYHOI
nistibHOCT1. HaBruka anTunumnaiiii opMyeTbes y Iporeci CACTEMaTUYHOTO HaBUaHHS
1 Jmae 3Mory cyO0’€KTOBI HE JIMIIIE pearyBaTH Ha BXKe HasBHY iHdopmailiio, a U
BUIIEpPEHKAIBHO OYyTyBaTH MpOrpaMy HACTYMHUX il [1; 2].

Y ncuxomiareictuunomy acnekti (B. Tapacyn, €. CobotoBuu Ta iH.)
MPOTHO3YBaHHSA BiJIOYBAa€ThCS HA PI3HUX PIBHAX: Bij Nepen0adeHHs 3BYKiB, CKIA/IIB 1
YacTUH CJIOBAa JI0 MPOTHO3YBAHHS IIUIMX CJIB, CHHTAKCHYHHUX KOHCTPYKINH 1
3MICTOBOTO MPOJOBXKEHHSI BHUCIOBIOBaHHsS. OTXe, M Yac peaiizaiii Nuchbma
aHTULUIALIA OXOIUTIOE (POHEMHO-TpaeMHU, TeKCUYHUMN, TpaMaTUYHHUI, TEKCTOBUN
1 MoTopHUM piBHI. CPOpPMOBAHICTH [aHOI HAaBUYKM Ha BCIX O3HAYEHUX pPIBHSX
N03BOJISIE TUTHHI TepeAadadyaTd HACTyHmHUU 3BYK 1 rpademMmy, nodupatu MMOBIpHE
CJIOBO, IPOTHO3YBaTH I'paMaTU4YHy (OpMy Ta JIOTIYHO IJIAHYBATH MOJAJIBIINI 3MICT
TekcTy [2; 3].

BaxxnmuBuM € po3MexyBaHHS aHTHITUTALLT SIK TIPUPOTHOTO TICUXIYHOTO TIPOIIECY Ta
K c(pOpMOBaHOT HABMYKH. SIK IIpoliec BOHA MOB’s3aHa 13 3aTaJIbHOIO 3/IATHICTIO MO3KY
710 BUTIEPEHKAILHOTO OTpaItoBanHs iHGopmarii. Ik HaBUYKa y TUCEMOBIM TTPOTYKITIT
AQHTUIUTIAINSA € Pe3yJbTaTOM IIJIECIIPIMOBAHOTO HABYaHHS, Y XOJi SKOTO
MPOTHOCTHYHI ~ Omeparii MOCTymoBO aBTOMaTu3yrThcsi. Came Tomy, 3a
nocimimkenasamu  JI. 3acekinoi, C. 3acekina, €. Co0oToBHMY Ta 1H., HaBUYKa
aHTUIMIIAINT I Yac IIMChMa BHU3HAYACTHCI SK AaBTOMATU30BAaHMHM NCUXIYHUI
MEXaHI3M, SKUW 3a0e3redyye MPOTHO3YBAHHS HACTYMHUX €JIEMEHTIB MHUChbMOBOIO
TEeKCTy (Horo rpadgiyHUX €JIEMEHTIB Ta 3HAKIB) HA OCHOBI MOBHHMX 3aKOHOMIPHOCTEH,
KOHTEKCTY Ta MOBJIEHHEBOTO AOCBiy [1; 2].

Jns yuHiB 4 kJj1acy onaHyBaHHS HABUUKOIO aHTHUIIUTALT Ma€e 0COOIMBE 3HAYEHHS,
OCKUTbKH BIK 9-10 pOKIB € mepiogoM aKTUBHOTO PO3BUTKY IMCUXIYHUX (QYHKIIH,
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MOB’sI3aHUX 13 TUIAaHYBaHHSAM 1 MpOrHo3yBaHHsAM. Sk 3a3HayatroTh A. Baddeley, A.
Diamond Ta iH., y 1l Yac yJAOCKOHAIIOIOThCA poOoda Iam sTh, JOBLIbHA yBara,
KOTHITUBHA THYYKICTb 1 TAJIbMIBHUH KOHTPOJIb. POO0OYa maM’ATh J103BOJISIE OJTHOYACHO
yTPUMYBATH BXKE HAMMCAHUW MaTepiall 1 3alyM HACTyITHOI YaCTUHH BUCIIOBJIIOBAHHS,
KOTHITUBHA THYYKICTh 3a0e3leuye MEepeKIIOYEHHS MDK PI3HUMH PIBHSAMHU THCHMA,
raJIbMiBHUNA KOHTPOJIb JOTIOMArae BiAKAATH HEMPABWIbHI POTrHO3H [4; 5.

AHTULIMMALIS M1 Yac MHUChbMa Ma€ TaKOX MOTOPHHUM KOMIIOHEHT. MoTopHa
AHTUIUTIAIIS TIOJIATAE Y BUIIEPEKATBHIN MATOTOBII HACTYITHOTO IPad)0-MOTOPHOTO
pyxy e mia yac BukoHaHHS morouHoro. [locmimkennsa S. Kandel ta C. Perret
3acBIMUMWIM, 110 Yy Aitel 8-10 pokiB XapaKTEpHCTUKH HAMMCAHHS MOTOYHOI JITEpU
3MIHIOIOTBCS 3aJIE)KHO BiJI TOTO, sika OykBa Mae OyTu Harmmcana faii. [Ipubamsno 10 9
POKIB XapakTep peasiizallii MOTOPHOI aHTUIIMITALIT HAOJIMKAETHCS 10 JJOPOCIIOTO PIBHS,
110 MIATBEP/KYE 3HAYYIIICTh [IOTO BIKOBOTO MEPIOY JIJIsi CTAHOBJICHHS MEXaHI3MIB
nucebma [6].

Boanouac, y aiTeil 13 MOBJIEHHEBUMH TPYAHOIAMU aHTUIIUIIATOPHA HaBUYKa
Mosxe hopmysatucs HepiBHOMIpHO (E. Jlaninasuitiote, B. Tapacyn, €. Co6oToBuy, H.
UYepenniueHko Ta 1H.). Km0 HemocTtaTHRO chopmMoBaHUM € (HOHEMATUUHUIMA
KOMITOHEHT MOBJICHHSI, TPYHOII MOXYTh BUHUKATH I11]] 4aC MPOTHO3YBAHHSI 3BYKOBO1
MOCIIJJOBHOCTI ~ €JOBAa. 3a  HEJAOCTAaTHOCTI  JIEKCHUKO-CEMAaHTHUYHUX  3B’A3KIB
YCKJIQIHIOEThCS BHUOIp HACTYyMHOI MOBHOI OJMHMIN;, 3a TPYAHOIIIB 3aCBOEHHS
IrpaMAaTHYHUX 3aKOHOMIPDHOCTEH — MPOrHO3yBaHHS MoOpQoJoriynux ¢opm 1
CHHTAKCHUYHOI CTPYKTYpH; 3a IMOPYIICHb 3B S3HOTO MOBJIEHHS — MPOTHO3YBaHHS
3MICTOBOTO PO3BUTKY BUCJIOBIIOBaHHA [2]. Ha poHemMHO-rpadeMHOMY piBHI LIe MOXKeE
BUSIBJISITUCSL y TIPOITyCKaX, NMEPECTaHOBKAX, 3aMiHaX a00 MOBTOpPEeHHSX OykB. OaHak
Taki TOMWJIKM HE CIiJI aBTOMAaTHYHO pO3TJISIIATH JIMIIE SK TPOSB TMOPYLICHHS
aHTULUNALlI, OCKUIbKM BOHU MOXYTh OyTH 3yMOBJI€HI B3a€MOJI€I0 (hOHEMATUUHUX,
nam’SITTEBUX 1 PEryJSITOPHUX YMHHUKIB. Ha mekcuyHOMy Ta rpaMaTUYHOMY PiBHSIX
HEJIOCTATHS aBTOMATHU3AIIis IPOTHO3YBAHHS MOKE MIPOSBIIATUCS Yy TPUBAIOMY IOIITYKY
NOTPIOHOTO CJIOBA, MOBTOPEHHSX, arpaMmarusmax, MOPYUIEHHSX Y3TOJKEHHS W
KepyBaHHS. Y TaKOMy pa3i MUCbMO NOTPeOy€ OIIBIIIOro 00CATY CB1IOMOTO KOHTPOJIIO
Ta KOTHITUBHUX pecypciB [2; 3].

Ha TexcroBomMy piBHI aHTUIMTAIA 3a0e3Medye MPOTHO3YBAHHS IMOABIIOTO
3MICTY, MIATPUMaAHHS TEMU Ta peaji3alliio 3arajbHOro 3aayMmy. 3a HEI0CTaTHHOI
chOpMOBAHOCTI I[LOTO MEXaHi3My MHCHMOBE BHCIIOBIIOBAHHS MOXE CTaBaTh
(parMeHTapHUM, a HACTYIMHI PEYCHHS — CJIA0KO TOB’S3aHUMM 3 TOIMEPEIHIMHU.
BaxxnuBy poisib TYT BIAIrpalOTh BHYTPIIIHE MOBJIEHHS, poOoya Mam’aTh, JOBUIbHA
yBara Ta CaMOKOHTPOJb, SKi 3a0e3MedyioTh MOMNEepeaHE  MPOTpaMyBaHHS
BHCJIOBJIIOBAHHS, YTPUMAHHS HEOOXIIHO1 1H(pOpMallii Ta KOPUTYBaHHS pe3yJbTaTy
nuceMma [2; 4; 5].

OTxe, aHTUIMTAIIIO Y MHUCEMHOMY MOBIIEHH1 Y4HIB 4 KJlacy 13 MOBJICHHEBUMU
TPYIHOIIAMH JIOIIJILHO PO3IJIAIATA SK KOMIUICKCHUN OaraTopiBHEBUN MeEXaHI3M
BUIIEPEKAIBHOIO OINpPAIIOBAHHA 1H(QOpMAIIi], 110 Y3TOJKy€ MOTOYHY W HACTYNHY
MOBJIEHHEBY, KOTHITUBHY Ta MOTOPHY Aifo. Ii c)OpMOBaHICTh 3aNekKUTh BiJl CTaHY
(dhoHEMAaTHYHUX, JICKCHYHUX, TPAMATHYHUX, KOTHITUBHUX, MOTOPHUX 1 PETYJISITOPHUX
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KOMITOHEHTIB. TeopeTuuHmii aHai3 3acBiMUy€, 10 PO3BUTOK HABUYKH AHTHUITUTIAIT
mijy, 4Yac TNuChbMa Mae chnupatdca Ha (GOpPMyBaHHS THX MOBJICHHEBUX 1
ncuxo¢1310JIOTIYHUX TEPEAYMOB, sIKi 3a0€3MeUy0Th TOYHICTh, CBO€YACHICTh Ta
aBTOMATH30BaHICTh IPOTHO3YBaHHA [2; 3; 6].

CyTT€EBUM YMHHHKOM € TaKOX aBTOMATHU3alllsl HUXKYMX PIBHIB MUChMA. SIKIIO
rpadoMoTOpHI ¥ opdorpadiuHi ornepaiii BUKOHYIOTHCS 3 MEHIIMM 3aydeHHSIM
CBIJIOMOT'0 KOHTPOJIIO, KOTHITUBHI PECYPCH MOXKYTh CIIPSIMOBYBATHUCS Ha MJIAHYyBaHHS
3MICTY Ta OpraHizamil0 TEKCTy. 3a MOBJICHHEBUX TPYJHOIIB HEJOCTATHS
aBTOMATU30BaHICTh OKPEMHUX KOMITOHEHTIB, HABIAKW, 301IbIIy€ HaBaHTAKCHHS Ha
poGody mam’sTh 1 yBary Ta MOXKE YCKIAIHIOBAaTH OJHOYACHE IPOTHO3YBAaHHS,
KOHTPOJIb 1 peati3alfilo MMcbMOBOI [ii. ¥ poOOTI 1ie MOJOKEHHS PO3TISAAETHCS SIK
OJIMH 13 MEXaHI3MIB B3a€MO3B’SI3Ky MOBJICHHEBUX TPYIHOIIIB 1 HEJOCTATHHOI
c(hOpMOBaHOCTI aHTULIUITATOPHUX onepariii [4; 5].

BaxinBe 3HaueHHS Ma€ HAKOIMMYEHWN NMUCBMOBHM 1 MOBJIICHHEBHH HOCB1A. Bin
3a0e3neuye GpopMyBaHHs opdorpapiyHUX Ta MOBHUX PENpe3eHTAaIlil, Ha K1 IUTHHA
CIIUPAETHCS MiJ Yac NPOTHO3YyBaHHS HACTYMHOTO €JIeMEHTa. Y JOCTIIKCHHSX,
HABEJICHUX Y TEOPETUYHOMY PO3JILII, MMOKAa3aHO, 10 AITH mpubau3Ho 9-10 pokiB yxe
BUKOPUCTOBYIOTH (POHOJIOTIYHI1 Ta IEKCUYHI 3HAHHS /17151 POpMYyBaHHS OYiKyBaHb 1100
MUCbMOBOI (popMuU cJIOBa, a MOJATBIIMK JOCBI YTOYHIOE IIi OYIKYBaHHS. SIKIIO
BUITIOBITHI  pempe3eHTalllii € HeCcTIMKUMH abo HeJoCTaTHhO C(HOPMOBAHHUMH,
MIPOTHO3YBaHHS CTa€ MEHII TOYHUM 1 OUIbIIIE 3aJIEKUTH B1Jl CBIJIOMOTO KOHTPOIIIO [7].

Oxkpemoi yBaru motpedye cepiiiHa Ta yacoBa opraHizaiis nuchma. IlucemoBa
JUSIBHICTE Nepeadavyae MOCIIAOBHUN MepexiJl Bl OJAHOTO IpadiyHOTO eJIeMEeHTa 10
1HIIOTO, BiJl OYKBU JO CJIOBAa, BIJI CJIOBAa O PEYEHHS 1 TEKCTy. ToMy aHTHUIMOALIA
BKJIIOUA€ HE JUIIE BUOIp MalOyTHHOTO €JIeMEHTa, a ¥ BU3HAUYEHHS MOro MiCIs y
MpaBUJIbHINA YacOBIM Ta CTPYKTYpPHIM MOCHIIOBHOCTI. 3a HEAOCTATHOCTI BepOaibHO-
MOCJI1IOBHOT OOPOOKM TUTHHI CKIIAHIIIE OJHOYACHO YTPUMYBATH BXKE€ peani30BaHu
€JIEMEHT, MPOTHO3YBAaTU HACTYMHUN 1 3a0e3leuyBaTH MPABWIBHUMA TMOPSAOK 1X
posroptanHs. L{e miaTBepaKy€e KOMIJIEKCHUNM XapakTep aHTUIIUIATOPHUX TPYIHOIIIB
y TUCEMHOMY MOBJIEHHI [8].
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BUKOPUCTAHHSA IHCTPYMEHTIB LITYUHOI'O
IHTEJIEKTY Y BUKJIAJJAHHI AHT'JIIMCBKOI MOBH 3A
MNPO®ECIMHUM CIIPSAIMYBAHHSAM CTYJEHTAM IT-
CIEIJAJBHOCTEN: MOKJIMBOCTI TA BUKJIUKH

IITanrper I'anna 3iHoBIiiBHA
CTapUINil BUKIaaa4 Kapeapu 1HO3eMHUX MOB
HarionaneHuit 1iCOTEXHIYHUM yHIBEPCUTET Y KpaiHH

Mociii Ipuna MuxaisiBHa
CTapIllMid BUKJIaa4 Kadeapu 1HO3eMHUX MOB
HanionansHui MiCOTEXHIYHUI YHIBEPCUTET Y KpaiHU

CTpiMKHMI1 PO3BUTOK LHM(PPOBUX TEXHOJOTIM Ta TMONIMPEHHS 1HCTPYMEHTIB
mryyHoro iHTenekry (LI) cyTTeBo BIIMBaIOTH Ha Cy4yacHY CHUCTEMY BHIIOI OCBITH,
30KpeMa Ha MpOLEC BHUKJIAJAHHS 1HO3EMHUX MOB 3a NPO(eCiiHUM CIpsSMyBaHHSIM
(English for Specific Purposes, ESP). OcobnuBoi akTyaibHOCTI 114 1ipoOiema HaOyBae
MiJ Yac MiAroToBkH ManOyTHiX (axiBiiB IT-ramysi, mpodeciiiHa MisNIbHICTh SKUX
0e3nocepeaHbO OB’ s13aHa 3 BUKOPUCTAHHSAM aHIVIIICHKOI MOBU SIK OCHOBHOTO 3ac0o0y
MDKHApOJHOI KOMYHIKallii, OMpaIfOoBaHHs TEXHIYHOI JOKyMEHTalii, ydJacTi Yy
MDKHApOJHUX MPOEKTAX Ta MpodeciifHiil B3aeMoii.

CydacHi JTOCHIPKEHHS CB1IYaTh, 10 BUKOPUCTAHHS T€HEPATUBHOTO INTYYHOTO
IHTEJIEKTY CHpHUsi€e MepcoHai3alli HaBYaHHS, 3a0e3rneuye ONnepaTUBHUN 3BOPOTHUM
3B’S130K Ta M1JBUIIY€ MOTUBAIIIIO CTYJEHTIB 10 BUBYCHHS 1HO3EMHUX MOB [1].

[TosiBa TeHepaTUBHUX MOJENEH IITy4YHOIO 1HTENEKTY BiJAKPHIIAa HOBI MOXKIIMBOCTI
JUIsl TIepCOHAaII3allli HaBYAaHHS, AaBTOMATH3allll PYTHMHHMX 3aBJaHb, CTBOPEHHS
aBTCHTUYHUX HABYAJILHUX MaTepialliB Ta PO3BUTKY MOBJICHHEBUX HABHUOK CTY/ICHTIB.
Buxkopucrtanus takux iHcTpyMeHTiB, sk ChatGPT, Grammarly, DeepL. Write, GitHub
Copilot Ta 1HIIKX, AO3BOJISAE€ aJanTyBaTh HABUAJIBHUU MPOIEC OO0 1HAUBITYAIbHHUX
noTpe0 3700yBaviB OCBITH, ITIIBUIITYBAaTH IXHIO MOTHBALIIIO Ta CTBOPIOBATH YMOBH JJIs
dhopmyBanHs MpodeciiiHOT IHIMOMOBHOI KOMYHIKaTUBHOI KOMIeTeHTHOCTI. O/THaK, Ha
nymky Konke, Mypxyc Ta 30y, ChatGPT no1igsHO BUKOPUCTOBYBATH SIK JIOTTOMIKHHM
3aci0 Juisi pO3BUTKY MOBJICHHEBUX HABUYOK, CTBOPEHHS aBTEHTHYHUX HaBUaJbHHUX
MaTepiaiB 1 MATPUMKH CaMOCTIHHOT poOOTH CTyIeHTIB [3].

OcoOnuBICTIO HaBYaHHS AaHDIIMCHKOI MOBH CTyfeHTIB IT-cremianbHOCTEH €
opieHTaliss Ha (GopMyBaHHA NPO(deciiHOI KOMYHIKATUBHOI KOMIETEHTHOCTI, IO
OXOILTIOE BOJIOIHHS CIICII1a1i30BaHOI0 TEPMIHOJIOTIEI0, HABUYKU POOOTH 3 TEXHIYHOIO
JOKyMEHTaIli€ro, nmpodeciiiHe MICbMOBE Ta YCHE CHIUIKYBaHHS, Y4acTh Y KOMaHIHUX
MPOEKTaX 1 MPE3EHTAlll0 BIACHUX PO3POOOK aHMIiichkol0 MoBok. Came Tomy
BUKOPUCTAHHS IHCTPYMEHTIB IITYYHOTO 1HTEIIEKTYy MOXE CYTTEBO IiBUIIUTH
e(eKTUBHICTh HaBuajibHOTO mporecy. 3a pexkomenaarismu UNESCO, inTerpaiis
IHCTPYMEHTIB IITYYHOTO I1HTEJIEKTY B OCBITHIM MpPOLEC Ma€ CYIMpPOBOIKYBATUCS
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PO3BUTKOM IH(PPOBOI TPAMOTHOCTI, KPUTUYHOTO MHUCJICHHS Ta JOTPUMAHHSIM
MPUHIIUITB aKaJIeMI4HO1 100poYecHOCTI [4].

Opniero 3 ronoBHUX mnepeBar reHeparuBHoro I € moxnuBicTh mepcoHanizarii
naBuyaHHs. Hanpukian, ChatGPT 3natHuil cTBOoproBaru J1ajiord MK PO3POOHUKOM
POrpPaMHOTO 3a0e3MeYeHHsI Ta 3aMOBHHKOM, MOJIENIIOBATU CIIBOECIIU aHIIHACHKOIO
MOBOIO, TOSICHIOBAaTH CKJagHy IT-TepMiHONIOTiI0 MPOCTUMHU CJIOBaMH, T'€HEpYyBaTu
BIIPABH PI13HOTO PIBHS CKJIQJHOCTI, @ TAKOX aaNTyBaTH TEKCTH BIJMOBIIHO 1O MOBHOL
MITOTOBKU CTYAEHTIB. Lle cripusie po3BUTKY HABUYOK YWTAHHS, TUChMA, ayTiFOBaHHS
Ta YCHOTO MOBJICHHS B YMOBax, MaKCHUMaJbHO HaOMMKEHUX A0 mpodeciitHol
TISJTBHOCTI.

EdextuBHUM € BUKOPUCTaHHS 1HCTPYMEHTIB IITYYHOTO IHTENEKTy IIiJl dac
HaBYaHHS npodeciiiHoro mnucbma. 30Kpema, CTYAEHTH MOXYTh aHali3yBaTh Ta
BJIOCKOHAJTIOBATH CJICKTPOHHI JINCTH, OMUCYBATH MPOTPaMHI MPOAYKTH, CTBOPIOBATH
README-daiinu, opopmiroBatu bug reports, mOSICHIOBAaTH aaropuTMU ab0 roTyBaTH
KOPOTKI TEXHIYHI Mpe3eHTalli aHmiicbkolo MoBoro. Grammarly ta Deepl Write
JIOTIOMAraroTh MOKpAIlyBaTH rpaMaTuyHy MPaBHIbHICTh, CTUIICTUYHY JOPEYHICTh 1
noriyHicTh BUKIamy, Tomal sk ChatGPT wmoke 3ampornoHyBaTd KijbKa BapiaHTIB
(bopMyITIOBaHHS JYMKH 3aJI€KHO BiJl KOMYHIKaTUBHOI CUTYaIli.

JIOLIBHUM € TaKoK BUKOPUCTAHHS ABTEHTUYHUX MarepiajiiB, CTBOPEHUX 3a
normomororo I, nnst anamizy mporpamuoi aokymeHTarii, onuciB API, TexHiuHuX
cnenu@ikaiii, I1HCTPYKLIM KopHcTyBaua abo (parMeHTIiB Kooy 3 MOAAJIBIIUM
O0OTOBOPEHHSIM aHTNIINCHKOI0 MOBOIO. Takuii miaxija 3a0e3nedye TICHUN 3B’ S30K MK
MOBHOIO Ta MPO(eCiiHOIO MIATOTOBKOIO CTYJEHTIB.

BoaHowac iHTerpamiss TEXHOJOrIM IITYYHOTO IHTEJIEKTY B OCBITHIM mpouec
CYNpPOBOXYEThCSI HU3KOI BUKIIMKIB, TOB’S3aHUX 13 3a0€3MEUEHHSM aKaJIeMI4HOL
N00OpPOYECHOCTI, PO3BUTKOM KPUTHYHOTO MHUCJIEHHS CTYIAEHTIB, MEPEBIPKOIO
JOCTOBIpHOCTI iH(OpMallii Ta BU3HAYEHHSIM HOBOI pOJIi BUKJIa1a4a B yMOBax HU(poBoOi
TpaHcdopmariii OCBITH. Y 3B’S3Ky 3 ITUM aKTyaJIbHUM € JOCTIIHKCHHS MOXIUBOCTEH 1
PU3HKIB BUKOPHCTAHHS 1HCTPYMEHTIB IITYYHOTO IHTEJEKTY IIiJl Yac BUKJIQJIaHHS
aHTIiiicekoi MoBH ctyaeHTaM I T-cremianpHOCTEH.

OnHi€r0 3 OCHOBHHUX MPOOJIEM € MOXKIIMBICTh O€3yMHOTO KOIIFOBAaHHS TOTOBHX
BIJINOBIJICH, III0 HETATUBHO BIUIMBAE Ha ()OPMYBaHHS CAaMOCTIHHOCTI Ta MOBJICHHEBUX
HaBUUYOK cTyaeHTiB. Kpim Toro, reneparuBHuii 11 moxe cTBoproBat HEeTOuHY abo
HETOBHY 1H(OpMaIliI0, TOMY Ba)KJIMBOTO 3HAYEHHS HAOyBa€ PO3BUTOK KPUTUYHOTO
MUCJIEHHSI T2 HABUYOK NEPEBIPKU JOCTOBIPHOCTI OTPUMAHUX PE3YIbTATIB.

VY cydacHHX yMOBaxX 3MIHIOETHCS M poJib BUKJIaAada. JOCIITHUKYA HArOJIONIIYIOTh,
[0 POJIb BHKJIa/Iaya B YMOBax BUKOpHcTaHHs reHeparuBHOro LI TpanchopmyeThes
Bi JoKepena iHdopmalii g0 dacuiiTaropa HaBYAJIBHOTO MPOIECY, KU HaB4ae
CTY/ICHTIB KPUTHUYHO OIIHIOBATH PE3y/IbTaTH POOOTH MTYy4HOTO 1HTENeKTy [2]. Came
nefaroriyvHo  oo0rpyntoBane BukopuctanHs Il copusie po3BUTKY aBTOHOMHOCTI
CTY/ICHTIB, iXHBOT IU(PPOBOI TPAMOTHOCTI Ta TOTOBHOCTI 710 TpoeCciiHOT NisUTBHOCTI B
MibxHaponHoMy IT-cepenoBuii.
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Takum 4MHOM, BUKOPUCTAHHS IHCTPYMEHTIB IITYYHOTO 1HTEIEKTY BIJKPUBAE HOBI
NEPCHEeKTUBU ISl BIOCKOHAJICHHS BUKIIAJAHHS aHMIINCHKOI MOBH cTyneHTtam IT-
cnemniagbHOCTed. 3aBASKM MOXJIIMBOCTI TI€pCOHANI3alll HaBYaHHS, CTBOPEHHS
aBTEHTHUYHMX TpodeciiiHO OpIEHTOBAHUX MaTepiajiB, ONEPATUBHOTO 3BOPOTHOTO
3B’SI3Ky Ta PO3BUTKY HABUYOK caMocTiiiHoi pobotu LI ctae edpextuBHUM 3aco6oM
M1IBHUIICHHS SKOCTI 1HIIOMOBHOI MATOTOBKK MaOyTHIX IT-daxiBiis.

Boanovac ehekTUBHICTh BUKOPUCTAHHS TAaKUX TEXHOJOTIN 3aJ€KUTh BiJl IXHHOTO
MEIAaroriYyHo0  JOLUIFHOTO BIPOBADKEHHS, MOTPUMAHHS MPHUHIMIIB aKaJeMI4HOI
I00POYECHOCTI Ta PO3BUTKY KPUTUYHOTO MHCICHHS CTyneHTiB. OTxe, ITyYHHUN
1HTEJICKT HEe MOXE PO3TIISIATUCS SIK 3aMiHa BUKJIAJada, HATOMICTh BiH € MOTY>KHUM
IHCTPYMEHTOM MiATPUMKHU OCBITHBOTO IMPOILIECY, SIKUH 32 YMOBU IPaMOTHOI 1HTErparii
cripusic popMyBaHHIO MPO(eciiftHOI THIIOMOBHOT KOMYHIKaTHBHOI KOMIIETEHTHOCTI
MaiOyTHIX ¢axiBuiB [T-ramys3i.
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MIKPOBIOJIOT'TYHI PU3UKU TA BIOJOTTYHI
MPOLIECHU Y BUPOBHMIITBI KOMBIKOPMIB:
CYUYACHI MIJIXOJU 10 KOHTPOJIO

IHoaBopuan JIMmuTpo €BreninoBu4
K.T.H, aCUCTEHT
JlepxaBHuit 010TEXHOJIOTIYHUHN YHIBEPCUTET

I'agpum Tersana BosiogumupiBaa
K.T.H, TOIICHT
Jlep>xaBHUIT 010TEXHOJIOTIYHUN YHIBEPCUTET

boposikosa Harauisa OuiekciiBHa
Crapmuii Bukiiagad
Jlep>xaBHUIT 010TEXHOJIOTIYHUN YHIBEPCUTET

MikpoO6iosioriunuid  cTaH KOMOIKOpMy (GOpMYyeTbcs HE B OJHIA  TOWII
TEXHOJIOT1YHO1 JHIi. BIH € pe3ynbTaroM MOCHIAOBHOI B3a€MO/Ii BJIACTHUBOCTEH
CUPOBHMHHM, BOJIOTOCTI, TEMIIEpaTypyd, YyMOB 30€piraHHsi, CaHITapHOIO CTaHy
oOnagHaHHS Ta PEXHUMIB  TEXHOJIOTYHOI  00poOku. ToMmy  OLIIHIOBAaHHS
MIKpOO10JIOT1YHOI 0€3ME€YHOCTI JIUIIIE TOTOBOTO MPOAYKTY HE J1a€ OBHOTO YSBJICHHS
Npo MNpPUYMHU KOHTamiHauii. Jlnsg cydacHOro KOMOIKOPMOBOTO BHUPOOHHUITBA
BXJIMBIIIAM CTa€ KOHTPOJIb YChOTO TE€XHOJIOTIYHOTO JIAHIIOTA — BiJ HAIXOKCHHS
CUPOBUHHU JI0 OXOJIO/KEHHSI, TPAHCTIOPTYBaHHS Ta 30€piraHHs FOTOBOTO KOPMY.

Oco0nmBy yBary npuBepTarOTh OakTepii poay Salmonella, nniceHeBi rpubu Ta
MPOIYKTH X BTOPUHHOTO METabO013My — MIKOTOKCHHU. MiKp0o0O10JIOT14HI HEOe3MeKH
MOXKYTb HAJXOIUTH 13 3€PHOM, OLIKOBUMHU KOMIIOHEHTAMH, TOOIYHUMHU MTPOTyKTaMU
nepepoOKH, BOAOIO Ta HABKOJIMIIHBOTO BUpoOHMUOTro cepeaoruiia. FAO Harosnomye,
0 HEOE3MeYHl areHTH MOXKYTh MOTPAIUIATA Y KOPMOBY CHUPOBUHY a00 3'SBIATHCS
BHACIIIJIOK TEPEHECEHHs Ta TMepeXpecHOi KOHTaMiHAIli MiJ 4ac TPaHCHOPTYBaHHS,
30epiranHs 1 BupoOHuuTBa [1]. Tomy, MikpoOGiosorisi KOMOIKOpMY € HE JIUIIe
MUTaHHIM JIA0OPATOPHOTO KOHTPOJIIO, a CKJIAJ0BOI0 TEXHOJIOTIYHOTO MPOEKTYBAHHS
BUPOOHMIITBA.

Mikpo6iosoriunuii npoduyib KOPMOBOi CHUPOBUHHM BHU3HAYAETHCA MEpeayciM ii
MOXO/DKEHHAM 1 yMOBaMHU 30epiraHHs. 3epHOBI KyJbTYpH MOXYTh OyTH cyOcTpaToM
Uit pO3BUTKY Fusarium, Aspergillus, Penicillium Ta 1HIIUX MiKPOCKOMIYHUX TPUOIB.
HasBHicThs rpubiB, CBOEIO YeProio, He 0OOB'I3KOBO 03HAYAE TIPOIIOPINIHE YTBOPEHHS
MIKOTOKCHHIB, OCKUIBKA CHHTE3 BTOPHHHUX METAOONITIB 3aJeKUTh BIJ BUIY
MIKpOOpTraHi3My Ta CyKymHOCTI ¢akTopiB cepenoBuiia. J[o HalOIIbIIT BaroMux st
KOpMOBOi Oe3meku HamexaTh adIaTOKCUHHU, OXpaToKCHH A, (QyMoHI3UHH,
JI€30KCUHIBAJICHO 1 3eapaiieHoH [2, 3].

111



FOOD TECHNOLOGIES
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

[TpoGieMa yCkIagHIOETbCA TUM, 110 3a0pyAHEHHS HE 0OMEXY€EThCSl TaK 3BaHUMU
TPaJAMIIIITHO KOHTPOJIbOBAHUMH MIKOTOKCMHaMu. Hampukinaz, aBropu mokazanu [3]
3HaYHE MONIMPEHHS TaK 3BaHUX emerging mycotoxins, cepel SKUX EHHIaTHHH,
OeayBepuUIIUH, HiBaJIEHOJ, MOHLII(OPMIH, CTEpUIMATOLMCTHH Ta iHIII PEYOBUHH. IX
OJIHOYAacCHa MPHUCYTHICTh 13 PEryJibOBaHUMH MIKOTOKCHHAMH CTBOPIOE CKJIQIHINLY
KapTUHY PHU3HMKY, HDK OIIIHIOBAaHHS KOXKHOI PEUOBMHU OKpemo. s BUpOOHUMKa
KOMOIKOPMIB 11¢ 03Haua€ HeOOX1THICTh EPEXOTy BiJl KOHTPOJIIO OKPEMHUX ITOKA3HHKIB
710 OLIIHIOBAHHSI KOMIUIEKCHOI SIKOCT1 CHPOBUHH.

[H1ITY TpyIy CTaHOBIATH OakTepiaiabHI MaroreHn. Hailbib BUBYCHOIO 3 HUX Y
KOPMOBOMY BUPOOHUIITBI € Salmonella. IloTeHiiHUMHA TKEepenaMu ii HaIXOHKCHHS
MOXXYTh OyTH POCJIMHHA Ta TBapHMHHA CHUPOBHHA, OIKOBI KOMIIOHEHTH, BUPOOHHYE
cepenoBullle Ta oOOnanHaHHS. BaxiauBa 0COOJMBICTH TEXHOJOTIYHOIO IMPOLECY
nojsirae B TOMYy, IIO TepMiuHa OOpoOKa MOKE€ CYTTEBO 3HM3UTU OakTepiajibHe
HaBaHTAXXEHHSI, aJie¢ HE yCYBa€ PU3MK MOAaibINoi KoHTamiHalli. CaMe ToMy Mmicis
TepMiYHO-e(PEKTUBHOT CTajii OCOOJMBOrO 3HAYCHHS HAOyBalOTh OXOJO/KCHHS,
TPAaHCIIOPTYBAHHS Ta 1HIII OIepallii, MiJl 4ac AKUX 00pOoOICHHUN IPOIYKT KOHTAKTYE 3
HaBKOJIMIITHIM cepeIoBUILEM [4].

Lle 3MyIIye mEeperasHyTH TiAXiA A0 OIiHIOBaHHS €()EeKTUBHOCTI TPaHyJIIOBAHHS.
['panynroBaHHS 4acTO PO3TISAAAIOTH MEPEBAXKHO SIK OIepallito, Mo MoKpairye Gpi3uuHi
BJIACTUBOCTI KOpMY, MHOro TpaHCIOPTAOEIbHICTh Ta OJHOPIAHICTH. [Ipote
KOHJUIIOHYBaHHS IMAPOI0 1 NOAaJIbIIE TPECYBAHHSA OAHOYACHO CTBOPIOIOTH TEPMIUHMIA
Oap'ep /U1l YaCTUHU MIKpoOpraHi3MiB. EQekTuBHICTh Takoro 0ap'epa 3ajaex uTh HE Bij
caMoi HasBHOCTI MapH, a BiJl (PaKTUYHOrO MOEIHAHHS TEMIIEPATYPH, Yacy BUTPUMKHU,
BOJIOTOCTI, CKJIaJly KOPMOBOI CyMilIl Ta pIBHOMIPHOCTI IIPOXOJIKEHHS MaTepially yepes
oOnagHaHHs. Tomy MikpoOionoriyHa eQEeKTHUBHICTh TEXHOJIOTTYHOIO MPOIECY
MMOBMHHA OI[IHIOBATHCS Pa30M 13 HOro MPOAYKTHUBHICTIO Ta €EHEPrOBUTPATAMHU.

He MeH1 BaxIIMBOIO € Tpo0siemMa MoBTOpHOTo o0ciMeHiHHs. HaBiTh 3a epekTHBHOI
TepMIYHOI OOPOOKH TOTOBUH KOPM MOKE KOHTAKTYBaTH 3 TOBEPXHIMH TPAHCIIOPTEPIB,
0XO0JI0/IKyBauiB, OyHKEPIB Ta 1HIIOTO 00JaHaHH. Y TaKid CUTyaIlli aHajIi3 KIHI[EBOTO
MPOIYKTYy MOXe 3adiKCyBaTH HAsBHICTh MIKPOOPraHi3MiB, aje He TOKaxe
TEXHOJIOTIYHOI TOYKHM, J¢ BigOynacs KoHTamiHaiisg. CamMe TOMY KOHICIIIISA
MIKpOO10JIOTTYHOTO KOHTPOIIO Mae mependadaT BiOip MpoO y KPUTHUYHUX TOYKAX
TEXHOJIOTIYHOTO TIporecy. Pusuk-opieHTOBaHUN MiAXiM A0 O€3MeYHOCTI KOPMIB
nepeadavyae MoeHaHHSI HAJICKHUX BUPOOHUUHUX 1 TITEHIYHUX MPAKTUK 13 CUCTEMOIO
HACCP [1, 4].

Oxpemuii HampsiM CydacHUX JOCIHIDKeHb TMIOB'I3aHUN 13 BUKOPUCTAHHSIM
OpraHiYHUX KMCIOT Ta iHIIMX aHTUMIKPOOHMX 3aco0iB. IX 3aCTOCYBaHHS He MO)KHA
pO3IUIAIaTh SIK YHIBEpCAJIbHY 3aMIHy TepMIuHid 00poOui. EdexTuBHICTH KHCIOT
3aJIEKUTh Bl BUIY MIKpOOpraHi3My, CKJIaay KOPMOBOI MaTpulli, BOJOIOCTI,
KOHIIEHTpalli Ta cioco0y BHECEHHS. 3a JaHUMH CYy4acCHOTO CUCTEMATUYHOTO OTJISAY,
OpraHiyHl KHUCIOTH TOKAa3YIOTh MIMPOKHUNA MOTEHIAN MI0JI0 3HIKEHHS MIKpOOHOTO
3a0pyJHEHHSI, OJJHAK PE3yIbTAaTH PI3HUX JOCIHIIKEHb HE 3aBXKIHU Y3TOMKYIOTHCS MIXK
coboro [5]. Tomy, mEepCNEKTHBHUM € HE TIOMIYK OJHOTO «HAWKPAIIOTo)»
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AHTUMIKpPOOHOTO areHTa, a BU3HAYCHHS TEXHOJOTIYHUX yYMOB, 3a SKUX KOHKPETHUU
3aci0 3a0e3mnedye MPOrHo30BaHuM eeKT.

OcoOnuBuii  HAYKOBHM  I1HTEpPEC CTAHOBIATH KOPUCHI  MIKPOOPTaHI3MHU.
MosouHokuCHl OakTepii Ta JAPLKIKI MOXKYTh BHUKOPHCTOBYBATHUCS HE JIHIIE SK
poOiI0TUYHI KOMIIOHEHTH PallloOHY, a 1 IK IHCTPYMEHT KepyBaHHS MIKpOO10JI0TITYHUMH
npolecaMu miJ 4ac (epMmeHTaiii KopMOBOi CUpoBHHM. 3HWkeHHs pH y mporueci
MOJIOYHOKHCIIOl (pepMeHTaIlli 00MeXy€e PO3BUTOK YACTHHHU MATOT€HHOI MIKPOQIIOpH.
BomHodac edekt 3anexuTh Bii KOHKPETHOTO IMITaMy, CKIaaAy CyOCTpaTry Ta yMOB
dbepMmeHTaIlii, Tomy IepeHEeCEHHsI Pe3yJIbTaTiB JTJA00OPATOPHUX TOCTIAIB O€3MMOCePEeTHHO
Ha TIPOMHUCIIOBY JIHIIO € HEOOTPYHTOBAHUM.

[TokazoBUMU € pe3ylnbTaTd JOCHIKCHHS (EpMEHTOBAaHOTO KOpMy 13
3acTocyBaHHAM Lactiplantibacillus plantarum Tta Lactiplantibacillus salivarius.
BukopucTaHHs UMX KyJbTyp CHPHSUIO 3HMKEHHIO pH, 30UIbIIEHHIO KOHIIEHTpAaIlii
MOJIOYHOI KHCJIOTH Ta CTPUMYBAaHHIO MAaTOT€HHHUX MIKPOOpPraHi3miB. [[ns oxpemux
mTamMiB  OyJo TakoX 3adikcOBaHO 3MEHIIEHHS BMICTy adiatokcuny Bl Ta
Ne30KCUHIBaiIeHoy [6]. Taki pe3yabTaTu BaXIJIHBI, OCKUIBKU MOKa3yIOTh MOKIIUBICTh
OJIHOYACHOTO  BIUIMBY Ha  MIKpOOIOJOTiYHY  CTaOUIBHICTH KOpMYy 1 Ha
MIKOTOKCHKOJIOTTYHUIA PUBHK.

Mexani3Mm Aii MIKpOOpPraHi3MiB I110JI0 MIKOTOKCHHIB, OJTHAK, HE MOYKHA 3BOJAUTH JI0
MPOCTOTO TIOHSATTS «PO3KJIAJaHHS TOKCHHY». OIHcaHi MeXaHI3MH BKJIIOYAOTh
a7ICOpOIII0 TOKCUYHUX CHOJIYK KJIITUHHUMH CTPYKTypaMu Ta iX O6ioTpaHchopmarliro.
JIns MOJOYHOKHUCTUX OakTepiii o0coOJMBE 3HAYEHHS MOXE MaTH B3aEMOJIS
MIKOTOKCHHIB 13 KOMIOHEHTAMU KJIITUHHOI CTIHKH. B OKpeMuxX BHUNaJKaxX MOKJIMBa
XiMiyHa TpaHcopMallis TOKCHHY 3 YTBOPEHHSIM CIOJIYK 13 IHIIMMHU BJIACTUBOCTSIMU
[7, 8]. Tomy miaTBepIKEHHS €PEKTUBHOCTI MIKPOOHOTO Mpenapary norpedye He Jule
BUMIPIOBAaHHS 3MEHIICHHS KOHIICHTpAaIlli BUXIJHOI PEUYOBUHHU, a W OI[IHIOBAHHS
MPOJYKTIB il NEPETBOPEHHS Ta IXHHOI TOKCUKOJIOTTYHOT HEOE3MEKH.

TakuMm YMHOM, CydacHa MIKpOOIOJIOTiSI KOPMOBOTO BUPOOHUIITBA IOCTYIIOBO
MEePEXOUTh Bl MOJIETl «BUABUTH MIKPOOPTaHi3M y TOTOBOMY KOPMi» 10 MO
KepyBaHHS MIKPOOHOIO €KOCHUCTEMOIO TEXHOJOTIYHOI JiHii. Y MIhOMY IiJIXO0i
BOKJIMBUMU CTalOTh HE JIMIIE MIKPOOIOJIOTIYHI TMOKA3HUKH, a TEXHOJIOTIYHI
napamMeTpH: BOJIOTICTh, TeMIIEpaTypa, TPHUBAJICTh KOHAMIIIOHYBAHHS, IIBUIKICTDH
MIPOXOJ/PKEHHS MaTepiajly, CaHITapHUM CTaH 00JaJIHAHHS Ta YMOBU OXOJIOKEHHSI.

[lepcrieKTUBHUM JOMOBHEHHSAM JI0 TPAJUIIIHOTO MIKPOOIOJOTIYHOTO aHali3y €
MOJIEKYJIIpHE TpOoQUIIOBaHHA MIKpOOHUX yrpynoBaHb. CydacHi JIOCHIIKEHHS
BKa3ylOTh Ha MOXJIHMBICTh BHKOPUCTAHHS TEXHOJOTI CEKBEHYBaHHS IS
XapaKTEPUCTUKU MIKpOOIOTH KOPMIB Ta BHUSIBJICHHS 3MiIH MIKpOOHHMX yTrpymnyBaHb Ha
pI3HUX CTadisAx BUpPOOHUIITBA [9], 10 A03BOJSIE MOOAUYUTH HE JIMUIIE OKPEMOTO
MaTOTeHa, a BCIO CTPYKTYpy MIKPOOHUX yrpylnyBaHb Ta iX 3MIHY IiJ BIUIMBOM
TEXHOJIOTIYHHUX OTIEpaIlii.

Mikpo6iosoriuHa 6e3MmeyHICTh KOMOIKOPMIB (hOPMYETHCS CYKYITHICTIO (DaKTOpIB,
TOMY KOHTPOJIb TOTOBOTO MPOIYKTY ©O€3 aHaii3y TEXHOJIOTIYHOTO JIaHIIora Mae
oOMexxeHy 1H(pOpMaTUBHICTh. HalOlabIl BaroMuMu € SKICTh CHPOBHUHU, YMOBH ii
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30epiranHsi, €QEeKTUBHICTh TEPMIYHOI OOpPOOKM Ta MOXKIMBICTH MOBTOPHOI
KOHTaMIHAaIl1 micis Hel.

CyvacHl JOCHIKEHHS MiITBEPDKYIOTh MEPCHEKTUBHICTh OPraHIYHUX KHUCIOT,
MOJIOYHOKHCIIMX OaKTepii, IPKIKIB Ta PEPMEHTHHUX CUCTEM, OJIHAK 1X €(PEKTUBHICTD
HE € YHIBEPCAIBHOIO 1 3aJICKHUTH B1Jl KOHKPETHOI KOPMOBOI MaTPHIIl Ta TEXHOJOTTYHUX
yMoB. OcoOJMBHUI 1HTEpEeC CTAaHOBUTH MOEJHAHHS MIKPOOIOJOTIYHUX METOMIB 13
TPaIUIIMHIMHU TEXHOJIOTIYHUMH Oap'epaMu.

Jlig mopanbmmx JOCHIHKEHb JOIUIBHO TEPeWTH Bil OIIHIOBAHHS OKpPEMHUX
MIKpOOPTaHi3MIiB /0 KOMIUIEKCHOTO aHalli3y B3a€MO3B'SI3KY «CKJIaJ CHPOBUHU —
napaMmeTpH Mpoiecy — MiKpoOH1 yrpymyBaHHS — O€3MEeYHICTh TOTOBOTO KOpMy». Came
Taka TIOCTaHOBKa MPOOJEMH MOKE CTaTh OCHOBOIO JUIS PO3POOKH TEXHOJOTIH
BUPOOHMIITBA KOMOIKOPMIB 13 IMPOTHO30BAHOI0 MIKPOOI10JIOT1YHOKO CTAaOUIBHICTIO Ta
MIHIMQJIBHUM PU3UKOM MOBTOPHOT KOHTaMIHAIIli.
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Abstract: In contemporary higher education, history teaching should not be limited
to the acquisition of historical facts and chronological sequences; it should also
encompass the development of students' abilities to analyze historical events and
processes on the basis of different fields of knowledge, historical sources, cause-and-
effect relationships, and multiple perspectives. In this regard, integrative learning
provides an important methodological opportunity for connecting historical knowledge
and developing historical thinking. The aim of this article is to identify the theoretical
and methodological foundations of the integrative learning of historical knowledge in
higher education and to propose a step-by-step instructional technology for this
process. The study employs a theoretical and systematic analysis of the scholarly
literature on integrative learning, interdisciplinary higher education, historical
thinking, and source-based history education. Based on the analysis, the integrative
learning of historical knowledge is presented as a seven-stage conceptual technology:
identifying the historical problem, activating prior knowledge, identifying related
fields of knowledge and perspectives, analyzing historical sources, establishing cause-
and-effect and contextual relationships, integrating knowledge and perspectives, and
developing a substantiated historical explanation. Four criteria are proposed for
assessing integrative historical learning: historical justification, quality of integration,
critical awareness, and historical synthesis. The model is conceptual in nature, and its
empirical effectiveness is intended to be examined in future research.

Keywords: higher education, history teaching, integrative learning, historical
knowledge, historical thinking, historical source, interdisciplinary learning,
instructional technology

Introduction. The purpose of history teaching in higher education is not only to
acquire factual knowledge but also to develop students' abilities to analyze historical
events and processes, evaluate historical evidence, compare different explanations, and
formulate substantiated conclusions. Since historical processes are shaped by the
interaction of political, economic, social, cultural, and geopolitical factors, explaining
them within the framework of a single field of knowledge may be limiting. Therefore,
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establishing meaningful connections among different areas of knowledge is of
particular importance in history teaching.

Huber and Hutchings associate integrative learning with establishing connections
among different learning experiences and bodies of knowledge [3, pp. 1-2]. The
specific characteristics of this approach in history education were examined in Akmal's
systematic literature review. The author identifies four major stages of integrative
learning in history education: defining the purpose, using disciplinary knowledge,
implementing integration, and developing a critical position [1, pp. 375-392].

Although integrative learning is closely related to the interdisciplinary approach,
these concepts should not be treated as identical. While interdisciplinary learning
primarily focuses on integrating knowledge from different academic disciplines,
integrative learning encompasses a broader process of connecting knowledge. This
includes linking prior and new knowledge, historical sources, cause-and-effect
relationships, context, and multiple perspectives. The theoretical and empirical
characteristics of interdisciplinary learning in higher education have been examined by
Spelt et al. [6, pp. 365-378], while a more recent systematic review was conducted by
Oudenampsen et al. [4, pp. 467-518].

Historical thinking is an important component of this process. Seixas and Morton
identify six key concepts of historical thinking: historical significance, evidence,
continuity and change, cause and consequence, historical perspectives, and the ethical
dimension [5, pp. 10—11]. The evaluation of historical sources is also a fundamental
element of historical thinking. Wineburg demonstrates that evaluating historical
documents is a complex cognitive activity requiring consideration of the source's
author, context, purpose, and relationship to other evidence [9, 1991, pp. 73-87].

Thus, existing research has established important theoretical foundations in the
areas of integrative learning, interdisciplinary education, historical thinking, and
source-based history education. However, systematizing these directions as a unified,
step-by-step instructional technology that brings together the historical problem,
source, historical thinking operations, integration, and final historical explanation
within a higher education history course remains a separate methodological issue.

The aim of the article is to propose a seven-stage conceptual instructional
technology for the integrative learning of historical knowledge at the higher education
level.

The scientific novelty of the study lies in systematizing existing approaches to
integrative learning and historical thinking in the form of a step-by-step technology
adapted to history teaching and combining source-methodological and cognitive
components. The model expands Akmal's four-stage approach in history education by
structuring source analysis, the establishment of historical relationships, and the
development of a substantiated historical explanation as separate stages.

Theoretical and methodological foundations. The integrative learning of
historical knowledge is not merely the presentation of different bodies of knowledge
side by side; rather, it involves functionally connecting them in order to solve a specific
historical problem. Accordingly, the following definition is proposed in the article:
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The integrative learning of historical knowledge is the process of functionally
connecting information obtained from different fields of knowledge, historical sources,
and historical thinking operations for the purpose of solving a specific historical
problem and developing a substantiated historical explanation on the basis of these
connections.

Akmal's four-stage approach constitutes the main theoretical starting point for the
proposed model. However, in the present model, integration is transformed into a more
detailed instructional sequence. The identification of prior knowledge, selection of
fields of knowledge, source analysis, and establishment of historical relationships are
presented as specific mechanisms of integration.

According to Spelt et al., an important characteristic of interdisciplinary learning
is the integration of knowledge from different disciplines [6, pp. 365-378].
Nevertheless, the integration of historical knowledge is not limited to interdisciplinary
connections. Students must also combine historical sources, prior knowledge, cause-
and-effect relationships, and different perspectives within a unified historical
explanation.

Thorp and Persson acknowledge the important role of historical thinking in history
education while emphasizing the need to consider it together with broader issues of
historical interpretation and historicity [7, pp. 891-901]. Source-based learning is one
of the practical mechanisms of this thinking process. Unlike the mere memorization of
historical facts, historical thinking requires their analysis on the basis of evidence,
causation, context, and perspective. The six concepts identified by Seixas and Morton
[5, pp. 10—11] constitute the cognitive foundation of the proposed model.

Working with sources is particularly important in this process. Students should not
only identify the content of a source but also investigate who created it, under what
circumstances, and for what purpose. Wineburg's research demonstrates that the
evaluation of historical evidence is a complex cognitive activity [9, 1991, pp. 73—-87].
Wilson and Wineburg [8, pp. 525-539] have also shown that different academic
perspectives can influence approaches to teaching historical materials.

Accordingly, in the proposed technology, the historical source is viewed not merely
as a source of information but as a means of verifying and substantiating a historical
claim.

Principles of the integrative learning of historical knowledge. The proposed
technology is based on the following principles:

1. Purposefulness — integration should begin with a specific historical problem and
learning objective.

2. Functional integration of knowledge — different fields of knowledge should be
included in the process only when they make a real contribution to explaining the
problem.

3. Source-based approach — historical conclusions should be substantiated by
historical evidence whenever possible.

4. Cause, consequence, and context — events should be analyzed within the factors
and historical circumstances that shaped them.
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5. Multiplicity of perspectives — the positions of different historical actors should
be taken into account.

6. Critical comparison — sources and historical explanations should be evaluated
comparatively.

7. Historical synthesis — the process should be completed not through the repetition
of separate facts but through a substantiated integrative explanation.

Technology for the Integrative Learning of Historical Knowledge. The
proposed model consists of seven stages.

Table 1.
Stages of the Technology for the Integrative Learning of Historical Knowledge.

Stage | Main activity Student product
I Identification of the historical problem and objective Hlsto.rlcal
question
II Activation of prior knowledge Knowledge map
111 Selection of fields of knowledge and perspectives Integration map
v Selection and analysis of historical sources HI.S torical
evidence
Establishment of cause-and-effect and contextual Systerp of
\% ) . historical
relationships : :
relationships
VI Integration of different bodies of knowledge and Integrative
perspectives synthesis
VII Development of a substantiated historical explanation Final hls.torlcal
explanation

Stage I — Identification of the historical problem. The process begins with a
transition from a simple factual question to a more complex historical problem. For
example: “Through what interaction of domestic and international factors can the
establishment of the Azerbaijan Democratic Republic be explained?”” Such a question
directs students not merely to list facts but to establish relationships among different
factors.

Stage II — Activation of prior knowledge. Students' prior knowledge of the topic is
identified. Short diagnostic questions, concept maps, or techniques such as “3-2-1” can
be used. This stage provides a starting point for connecting new knowledge with
existing knowledge.

Stage I1I — Identification of fields of knowledge and perspectives. Students identify
the fields of knowledge related to the problem. In the case of the Azerbaijan
Democratic Republic, political history, international relations, national movements,
social history, economic history, and the geopolitical context may be taken into
consideration. The purpose is not to collect separate information about these fields but
to determine their contribution to explaining the historical problem.
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Stage IV — Analysis of historical sources. Students may work with political
documents, contemporary press materials, statistical data, maps, memoirs, and
scholarly studies. Source analysis involves identifying the author, date, purpose,
context, position, and evidentiary value of a source, as well as comparing different
sources with one another.

Stage V — Establishment of historical relationships. At this stage, students identify
relationships of cause and consequence, context, change, and continuity. In the case of
the Azerbaijan Democratic Republic, the interaction among political crisis, political
transformations in the region, national-political organization, and the international
situation may be analyzed.

Stage VI — Integration and synthesis. Students should no longer simply list separate
“political,” “economic,” and “international” factors; rather, they should demonstrate
how these factors influenced one another. Different bodies of knowledge and
perspectives become components of a unified historical explanation.

Stage VII — Substantiated historical explanation. At the final stage, students present
their conclusions in the form of an essay, analytical presentation, concept map, or
source-based written work. The conclusion should be based on facts and sources,
demonstrate cause-and-effect relationships, and take different perspectives into
consideration.

Conceptual Model. The general logic of the proposed technology can be presented
as follows:

| Historical problem |

l
| Prior knowledge |

!
\ Fields of knowledge and perspectives \

!

| Historical sources and evidence |

!

\ Cause and consequence + context + change/continuity \

!

| Integration and synthesis |

!

| Substantiated historical explanation |

Figure 1. Conceptual model of the technology for the integrative learning of
historical knowledge in higher education

The model is not linear in nature. A new source or piece of evidence may require
returning to an earlier stage, redefining the historical problem, and modifying previous
explanations. Therefore, the logic of the technology can be characterized by the
sequence problem — evidence — analysis — integration — explanation —
reevaluation.
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6. Assessment of Integrative Historical Learning. Boix Mansilla and Duraisingh
identify three major dimensions for assessing students' interdisciplinary work:
disciplinary grounding, advancement through integration, and critical awareness [2,
pp. 215-237]. Adapted to the characteristics of history teaching, this framework can
be presented as follows.

Table 2.
Assessment Criteria for Integrative Historical Learning

Criterion Key question Indicator
Historical What evidence supports the Appropriate use of facts
justification argument? and sources
Quality of Have connections been established Functional connection
integration among different bodies of knowledge? | of knowledge
Critical Are the limitations of sources and . :

: ) Critical evaluation
awareness explanations taken into account?
Historical Has a coherent and substantiated Integrative historical
synthesis explanation been developed? conclusion

Here, historical synthesis has been added to demonstrate the specific outcome of
history teaching. Thus, assessment takes into account not only what students know but
also how they connect that knowledge and transform it into a historical explanation.

Application possibilities and discussion. The proposed technology can be applied
in various higher education courses, such as Azerbaijani History, History of the Peoples
of the Caucasus, Modern History, and Contemporary History. For example, the study
of the Industrial Revolution may involve connecting economic, social, and
demographic factors, while the study of the establishment of the Azerbaijan
Democratic Republic may involve connecting political, national, international, and
geopolitical factors.

In applying the technology, the teacher acts less as the primary source of ready-
made information and more as the designer of the historical problem, organizer of
source selection, facilitator of discussion, and evaluator of outcomes. At the same time,
group work or project-based activity does not, in itself, create integrative learning;
integration is determined by the functional connection of different bodies of knowledge
in solving a specific historical problem.

The main distinguishing feature of the model is the combination of four directions
within a unified structure: problem-centeredness, source-based learning, historical
thinking operations, and an assessable historical outcome. In this respect, the model
expands Akmal's four-stage approach to integrative learning in history education
through a more detailed instructional sequence.

However, the empirical effectiveness of the model is not claimed in this article. It
is a conceptual model developed on the basis of theoretical and systematic analysis.
The fact that the empirical evidence base concerning interdisciplinary learning
outcomes in higher education is still developing also necessitates this cautious
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approach [4, pp. 467-518]. Future research may apply the model in different history
courses and test it in terms of students' source-analysis, historical-thinking, and
integrative-explanation skills.

Conclusion. The article has examined the theoretical and methodological
foundations of the integrative learning of historical knowledge in higher education and
proposed a seven-stage conceptual instructional technology for this process. The model
encompasses the stages of identifying the historical problem, activating prior
knowledge, selecting fields of knowledge and perspectives, analyzing sources,
establishing historical relationships, integrating knowledge, and developing a
substantiated historical explanation.

The main feature of the proposed approach is that integration is defined not simply
as the combination of knowledge from different disciplines but as the functional
connection of historical sources, historical thinking operations, cause-and-effect
relationships, and different perspectives in solving a specific historical problem.

The model expands Akmal's four-stage approach to integrative learning in history
education by incorporating source-based historical thinking and historical synthesis
and provides a step-by-step structure for higher education. The four proposed
assessment criteria — historical justification, quality of integration, critical awareness,
and historical synthesis — make it possible to consider not only students' factual
knowledge but also their ability to construct a historical explanation on the basis of that
knowledge.

In conclusion, the proposed technology can be regarded as a conceptual model that
facilitates the transition in history teaching from the acquisition of facts to the
establishment of historical relationships and the development of a substantiated
integrative explanation. Its practical effectiveness, however, should be tested through
future empirical research.
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NISIJIBHICTh T'YBEPHCBKHUX YYEHUX APXIBHUX
KOMICIM B YKPAIHI

Yepusik Cepriit I'ennaaiiioBnu

KaHIUJAT NeAaroriyHux HayK, JIOUEHT,

CTapIIui HAyKOBHM CIiBpOOITHUK

Bigainy iHpopmariii Ta BAKOPUCTaHHS TOKYMEHTIB,
JepxaBHuii apxiB M. Kuepa

CynepeunuBe apxiBHE 3aKOHOIABCTBO Pociiickkoi iMmepii KiHig XIX — movatky
XX cTOMTTS, HOr0 B3a€MOBUKIIOYHI IMOJ0KEHHS BHOCWIH TUIyTAHUHY B OpraHi3alliio
apxiBHOI CIpaBH, CTAaBWJIM TPOIEC 30EpekKEHHs TOKyMEHTAIbHOI CHAIIMHU B
3QJIEKHICTh Bl PIIIEHb YMHOBHUKIB. 3 METOI HIMPIIOrO BUKOPHCTAHHS apXiBHOL
1H(hopMalii ypsi MIIIOB HA YaCTKOBY KOHIIEHTPALIIO apXIBHUX JOKYMEHTIB, 110 OyJ0
JOCSITHYTO MHUISXOM CTBOPEHHS ICTOPUYHUX apXiBIB 1 Maj0 MO3WTHMBHI HACIHIJKH.
OpHak, OCKITBKHM BCSl YpsAIOBa TOJIITHKA B Tally3l apXiBICTUKH XapaKTepU3yBaJacs
HU3BKUM (haxOBUM PIBHEM 1 BIICYTHICTIO KaJIpOBOTO 3a0€3MeUYeHHs raigysi, i KpOKU
710 CYTTEBOTO MOJIMIIEHHS OpraHizaiii apxiBHOI CIIpaBH HE MpUBENU. Take CTAHOBUILIE
BUKJIMKAJIO 3aHENOKOEHHA 3 OOKYy HAyKOBOi IHTENITEHI] Ta psAay AATEKOTIISIHUX
aJMIHICTPATOPIB, K1 MATPUMAIIH 17110 peopranizaitii apxisis [1, ¢. 132].

['yGepHCBKI BU€HI apXiBHI KOMICIi cepe]] YMCIEHHUX HAyKOBUX OpraHizaiii Ta
TOBAapUCTB ICTOPUYHOrO CHPSIMYBaHHs, 110 1ICHYBaJId B Pociiichkiil imnepii 1, 30Kkpema,
Ha TepeHax YKpaiHH, 3a CBOIM TBOPYUM JOPOOKOM 3aitmanu Barome micie. Koo ix
TUSJIBHOCTI HE OOMEXyBajocs JIMIE apXiBHOW cmpaBoro. [li ycraHoBu Benu
0araTomjiaHoBy HAayKOBYy pPOOOTYy B Taly3l BHBYEHHS PI3HOMAHITHUX MICIEBUX
ICTOPUYHUX MaM’SITOK. 3TAHO 3 MoJ0KeHHIM «IIpo 3acHyBaHHS apXiBHUX KOMICIH Ta
ICTOPUYHUX apXiBiB», 3aTBEPAKEHUM y KBITHI 1884 poky, roaoBHHUMHU 00O0B’ I3KaMU
IMX KOMICIi Oynu 30MpaHHA Ta YNOPSAKYBAaHHA AapXIBHUX JIOKYMEHTIB,
MIJITOTOBJICHUX JIO 3HUIIEHHS B MICIICBUX BIJOMYHX apXiBax, 1 BiI0Ip BaXJIUBHX Yy
HAayKOBOMY BIJTHOIIICHHI JOKYMEHTIB JUIs 30€piraHHs y HOBOCTBOPIOBAHUX ICTOPUIHHUX
apxiBax. OkpeMUM MyHKTOM 3a3HA4ajocs, IO «BUYEHI KOMICIi, HE3aJIeKHO BiJ CBOTO
MPSIMOTO 00OB’SI3KY, MOXYTh, 32 MICIIEBUMH 00CTaBUHAMH, BKJIFOYATH JO KOJIa CBOIX
3aHATH PO3LIYK, ONMUC Ta MOSCHEHHS IHIIUX IaM’ sITOK cTapoBUHU». lle He3HauHe
JOTIOBHEHHS /10 TOJIOBHUX 3aBJIaHb 3 YaCOM Ha0araTo MepeBaXkuiIo iX 1 MepeTBOPUIIO
TaKl YCTAaHOBM Y JII€3/1aTHI HAYKOBI TOBapHCTBAa MIMPOKOIO Kpae3HABYOro mpodiiito,
JaJI0 3MOTY MICIEBUM KpPAa€3HABISIM TMPUCTOCOBYBATH CBOI HAYKOBO-TIPAKTHUYHY
JUSUTBHICTB 0 MICIIEBUX YMOB [2, C. 4].

3ayBa)kMMO, 110 MO HAYKOBIH JIHIT apXiBHI KOMICIi MiAJIArain ApXeoJaoriYHOMY
iHcTuTyTOBl. Cknam  koMmicii  ¢opmyBaBcs (32 TOTOMKEHHSAM  JTUPEKTOpa
ApX€oJOTIYHOr0 1HCTUTYTY 1 MICLIEBUX T'yOepHATOpIB) 3 YMHOBHMKIB 1 MPUBATHHUX
0ci0, iK1 MOIJIM OyTH KOPUCHUMU CBOIMU 3HAHHSIMU 1 Oa’KaHHSIM JIOIOMOI'TH apXiBHIM
ciupaBi. OgHy 3 mepmmux Komiciii OyJo cTBopeHO B YKpaiHi, 30kpema TaBpiiicbky
yuyeHy apxiBHy kowmicito (1887 pik). ¥ 1896 pomi 3anmouatkyBaia poOOTy ydeHa
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apxiBHa komicist B YUepHirosi, a B 1898 poui — B XepcoHi, aje yepe3 BiICYTHICTb
KaJIpIB OCTaHHS TaK 1 HE 3MOIJIa PO3TOPHYTH CBOIO AisUIbHICTH 1 B 1910 pomi Oyna
3akputa. B 1903 pori 3acHoBano komicii B [Tonrasi Ta Karepunocnagi. B 191411915
pOKax CTBOPEHO apXiBH1 Komicii BiinoBiHO B Kuesi Ta XapkoBi. Y AesKUX KOMICIsIX
OyJI0 Hajaro/KeHo 30MpaHHs Ta OIMpAIFOBaHHS apXiBHUX MarepiaiiB. Bemukuit 3a
o0csiroM icTopuYHMM apXiB 3i10pana UepHIiriBcbka ydeHa apxiBHa komicis. Jlo Hei
HAJXOJIUIIM IOKYMEHTaIbHI MaTepiaiiy, K1 IOPIYHO BiAOMpaMCs B apXiBaX YCTaHOB
Ta y mpuBaTHuX oci0. IlonTaBchka ydeHa apxiBHa KOMICIs 4epe3 BiJICYTHICTb
NpUMIIIEHHST HE 3MOIJla OpraHi3yBaTH CBiil ictopuuHuii apxiB. [lo poOotu B
ryOepHCHKHX YYEHHUX apXiBHUX KOMICISX 3allydajii BIJOMHX 1CTOPUKIB, KPA€3HABIIIB,
(baxiBIiB-apXiBICTIB:

O. Jlazapescwkoro, II. [Hopomenka (Yepwniri), I. IlaBmoBcekoro, JI. Ilamanky
(ITonraBa), B. binnoBa, . HoBunpkoro, B. Iliwery, Jl. SBopHHIIEKOTO
(Karepunocnan), I. Kamanina, M. [letposa, B. Ikonnukona (KuiB) [3, c. 44].

JI71st BCiX KOMICIH 3aralIbHUMH HaIlpsiMaMu AisUTbHOCTI OyJIu: 30MpaHHs apXiBHUX
JIOKYMEHTIB, 1110 30epirainucs y ry0epHChKHX, 00JaCHUX Ta MOBITOBUX apXiBaxX Pi3HUX
B1JIOMCTB, 1 CTBOPEHHS Ha iX OCHOBI ICTOPUYHHUX apXiBiB; 30MpPaHHS B1JIOMOCTEH PO
1HIIT BUJIM TTaM’SITOK MICII€BOI CTApOBUHU — apX€OJIOT14HI, apXITeKTYPHi, (DOIBKIOPHI
Ta CIPUSHHSA X 30€peKeHHIO; MOMyJsSpHu3allisl ICTOPUYHUX 3HAaHb CEepell HACEJIECHHS
periony. BianmoBigHO M0 mMX HampsiMiB, GOpMU pOOOTH BUECHUX apXIBHUX KOMICIH
OyJu TeX pI3HOMAaHITHUMU. UeHU KOMICIH 3aiiMaIiCs NEPErJIAIOM OMKCIB apXiBHUX
CIpaB, MPU3HAYEHHUX I 3HMILEHHS, O€3MOoCepenHbO0 pOOOTO B MICHEBHX
apXiBOCXOBHIIAX 3 METOI OOCTEKEHHs CTaHy 30€peKEHOCTI JOKYMEHTIB Ta BiiOOpY
BAKJIMBUX CHpaB Ui 30epiraHHs B ICTOPUYHMX apXiBaX; (OpMyBaHHSM BJIACHUX
MY3€MHHX KOJIEKIII a00 I0MOMOTr010 BK€ ICHYIOUMM MICLEBHM MY3€5M; CTBOPEHHAM
HayKOBHUX 010/110TE€K Kpae3HABYOro MPO(]1JIt0; BUAAHHIM BIIACHUX MEPIOAUYHUX MPallb
1 OKpEeMHX HAayKOBMX pOOIT; OpraHi3all€l0 apXeoJOoriyHUX 1 eTHOrpadiuHux
EKCIIeIUIIINA Ta PO3BIJIOK, JOCIIKEHHSIM MaM’ATOK apXiTEeKTypH; 3aCTyXOBYBaHHAM i
OOrOBOpEHHSAM JIOTIOBIJIeH Ta TMOBIIOMJIEHb CBOiX 4WieHiB. KpiM Toro, BOHHU
OpraHi30BYBaJIU JIEKIIii, KOHIIEPTH, My3€lHI €KCKYpPCii Ta 1HIII TPOCBITHUIIBKI 3aX0I1
JUTSL TIOMYJISIpH3allii icTopii Kparo; 3BEPTAIHMCS J0 MPEICTaBHUKIB MICIIEBOI BIaJH Ta
iHGOpMyBaIM IIEHTPaJbHI OpPTaHW TMPO 3aXOAW IIOJO0 OXOPOHU TaM SITOK;
00TOBOPIOBAJIM TPOEKTH PECTABPALII] ITaM’ ITOK CTAPOBUHU; 3aMaJTUCS KOOPAUHAIIIEIO
TISUTBHOCTI 3 IHIIMMM ~ apXIBHUMH KOMICISIMH, YCTaHOBaMHM 1 TOBapUCTBAMU
aHajoriuHoro npoduiro (0OMIH BHUJAHHAMH, Yy4acTh B apXeoJIOTIYHUX 3’1311aX,
oprasizailii BUCTaBoK) [2, c. 5 — 6].

['yGepHCBKI y4yeH1 apXiBHI KOMICii BUCYHYJIM MPOTpaMy OpraHizailii HeHTpaJIbHUX
apxiBiB y KOXHii ryoepnii. ApxiBicT JI. CaMokBacoB mifjaB KPUTHUIIl AiSIbHICTh
ryOepHChKHUX YYEHUX apXiBHUX KOMicCiil. BiH KpuTHUKyBaB He TUIbKH (haxOBUH PiBEHb
YJICHIB KOMICIH, ajle ¥ MpaKTUKy 3[1ACHEHHS HUMHU BIIOUpPAHHS TOKYMEHTIB JIsI
30epiranss [4, c. 59].

Haromocumo, 1mo 3 yciX KOMICiH, CTBOpEHHMX Ha TepeHax YKpaiHHu, HIHPOKY
BUJIaBHUYY AISUTHHICTH 3MOTJIM pO3ropHyTH Juiie TaBpiiickka, KaTepunocnaBceka,
YepniriBcbka Ta [lTonTraBceka. 3aBnsku ix myOmikamisM OyJio 3aaydeHo J0 HayKOBOTO
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00iry 6araTo mepiIoKepen, BIIHAWICHNX Ta ONMpallbOBaHUX WIEHaMHU KoMicii [35, c.
310].

OTxe, AISUTBHICTh TYOEPHCHKUX YUYEHUX apXiBHUX KOMICi B YKpaiHl HAMPUKIHII
XIX — na nmouatky XX CTOJITTS BiJirpaja BU3HAUYHY POJIb Y 30€pekKeHHI 1CTOPUKO-
JOKYMEHTAJIBHOI ~ CIIQJIIIMHMA, OpraHizaiii MICIIEBUX apXiBiB Ta PO3BUTKY
Kpae3HaBcTBa. Kowmicii mepersiiaii BiioMul Ta JIepKaBHI apXiBU TYOepHIM IS
BUJIUICHHS «HEMOTPIOHMX» MOTOYHMX IAINepiB, PATYIOYU IIPHU I[bOMY MaTepiaju, I
CTAaHOBMUJIM HAYKOBHI iHTepec A icTopii kparo. OKpiM CyTO MamepoBUX apXiBiB,
ryOepHChbKI yueHl apXiBHI KOMICii 30upaiu MpeaMeTH CTAapOBHUHHU, CTBOPIOBAIU
apXeoJIOT1YHI Ta ICTOPUYHI My3€i, 3aCHOBYBaJIM 010710TEKH.
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BIITBOPIOBAHUU EMYJISIHIMHUN CTEH] AJI51
JTOCJIIKEHHS OBMIHY IPOMIKHUMHU
AKTUBAIISIMHU DNN Y MESH-POSIX BILIA:
APXITEKTYPA, IPOTOKOJI EKCOHEPUMEHTIB I
KPUTEPII TOTOBHOCTI

Kacbsinuyk Aprem I'enHagiiioBuy,

acmipast

YepHiBelpKUii HalllOHATBLHUHN YHIBepcUTeT iMeH1 FOpis deapkoBuya,
HHI ¢i3uko-TexHIYHUX Ta KOMIT IOTEPHUX HAYK,

By1. Komrobuncekoro, 2, Yepninii, 58012

JlacriBka I'asiuna IBaniBHa

KaHIHUJIAT TEXHIYHUX HaYK,

JOTIEHT Kadepy paJioTeXHIKU Ta 1HPOpMaLIMHOI Oe3eKu
YepHiBelpKkUii HalllOHATBLHUHN YHIBepcuTeT iMeH1 FOpisa deapkoBuya,
HHI ¢i3uko-TexHIYHUX Ta KOMIT IOTEPHUX HAYK,

By1. Komrobuncrekoro, 2, Yepninii, 58012

AHoTanisi. ExcrieppuMeHTanpHa TepeBipKka METOJIIB PO3IOAIICHOTO 1H(pEpEeH Y B
posix BITJIA 3a3Buuaii ciupaerbest a0 Ha MOJIbOB1 BUIIPOOYBAHHS 3 MAJIOKO KUIBKICTIO
mnatdopM, a0 Ha CUMYJISLIIO 0€3 pealbHOTO CTEKY MPOTOKOJIB, IO YCKIIAJIHIOE
BIITBOPEHHS pe3yJIbTATIB. Y pOOOTI OMKUCAHO apXiTEKTYPY JIOKAJTILHOTO eMYJISAIITHOTO
cTeHy swarmns-lab, 1o noeanye emysiito 6e3apotoBoi mesh-mepexi [IEEE 802.11s
(Mininet-WiFi, mac80211 hwsim, BATMAN-adv), KOHTpOJbOBaHE BHECEHHS
3aTpUMOK 1 BTpaT (tc netem), mMacmTaOyBaHHS Yy ns-3 Ta peajdbHE BUKOHAHHS
po3pizanux ONNX-mozeneit nerexktopiB. BukiameHo mpoTokos 3 M'STH cepiid
€KCIIEPUMEHTIB 13 0a30BUMM KOH(DITypallisiMu MOPIBHSHHS, BUMOTH J0 MPOBEHAHCY
(dikcarris Bepcii, 3epeH, KoHpirypairiii) 1 cratuctiuuny npouenypy. ChopmynboBaHO
KpUTEpii TOTOBHOCTI CTEHJY, SIKI BIIJIUISIOTH eTan MoOyAO0BH BiJ €Taly OTPUMAHHS
HAayKOBUX pe3yibTaTiB. PoOoTa Mae MeETOAMYHUN XapakTep 1 HE MICTUTH
EKCIIEpUMEHTAJIbHUX PE3YJIbTaTIB.

1. MoTuBanis

HocnimkenHss kojektuBHOro iHpepency B posix BIIJIA [1-3] 3aebinbiioro
OIIHIOIOTHCS 3a JOMOMOIOI0 BJIACHUX CHUMYJISITOPIB a00 aHAITUYHUX MOJeEjeH, a
OTPHJTFOAHEHHS MTOBHOTO €KCIIEPUMEHTAIILHOTO CEPEIOBUIIA € PaIie BUHIATKOM. JIJist
JTUCEPTALINHOI TporpaMu, y sIKIM IEHTPaTbHUM € KOMIIPOMIC MIX PO3PSAIHICTIO
KBaHTyBaHHs npomibkHUX akTuBauiii DNN, cBixkictio ganux (Aol) Ta cTiiikicTio A0
BTpATH BY3JiB [4], MOTpiOHE cepeIOBHUILIE, 1110 OJHOYACHO (a) BUKOHYE peaTbHUM KO/
iH(pepeHcy 1 peanbHuUl MepexkeBHuil crek Linux, (0) A03BoJis€ KOHTPOJIHOBAHO 1
MOBTOPIOBAHO 3aJaBaTh 3aTPUMKH, BTpaTH Ta BIIMOBH, (B) MacmTaOyeThCS 0
JIECATKIB BY37TiB 1 (T) BIATBOPIOETHCS IHIIUM JOCHITHUKOM 3 PEMO3UTOpito 0e3
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crnemianbHoro oonagHanus. [lonpoBuit piif MM BUMOTaM HE BIATOBIIA€ 3a BapTICTIO 1
MOBTOPIOBAHICTIO; YHCTA CUMYJIAIIS — 32 PEealliCTUYHICTIO CTEKY.

2. ApxiTeKkTypa CTeHay

Crenn posropraeTbcsi Ha OAHIN poOouiii cranmii (Windows 11 Pro) y nBox
130JIbOBaHUX CEPEJOBUIIAX, PO3IICHHS SIKUX 3yMOBJICHE BUMOraMu sifpa Linux (Ta6:.
1). Emymsnis mesh-mepexi notpedye Moyt mac80211 hwsim 1 HOBHOTO KOHTPOJIIO
HaJl MEpPEKEBUMHU MPOCTOPAMHU IMEH, TOMY BHUKOHYETHCS y BIPTyasJbHIH MaIluHi
Hyper-V 3 Ubuntu Server 24.04 (meshlab). Kox indepency, o6poOka pe3yIbTariB i ns-
3 Bukonytotecsi y WSL2, ne noctynue npuckopenns Ha GPU. VYcsa koudiryparris
onucana sik koq: Docker Compose fuis cepBiciB By3miB, Ansible mist miaroroBku BM,
Git 1151 BepCiOHyBaHHS; KOKHUHN 3amycK 1IeHTU(]IKYETbCA XeleM KOMITy, ¢ailiom
KoH(Irypaiiii 1 36pHOM I'eHepaTopa. KTOYHICThY.

Taou 1.
KoMIOHEHTH CTEHIy Ta IXHE NPU3HAYEHHS
Kommnonent IIpuzHauenns Jxepeino
PiBeHb
Panmioxanan /L2 Mininet-WiFi, Emynsuis mesh- | [5, 6]
mac80211 hwsim, TOIIOJIOT1{ poto 3
pexum 802.11s peaJbHUM JpaliBepoM
mac80211
MapupyTtusaiis BATMAN:-adv bararoxomoBa noctaBka, | [7, 8]
(ocuoBHa), OLSR/Babel | Tabmumst  cycimiB s
(OpiBHSHHS) OIIHKH P
[TopymeHns tc netem: 3arpumka, | Crenapii E2-E3: | —
JOKUTED, BTpary; | 3atpuMka 50—400 wmc,
BUMKHEHHs 1HTepdeiiciB | BTpatu 1-15 %, BigmoBa
10-30 % By31iB
MacmrabyBaHHS ns-3, monensb | Cepist E4: 15-30 By3mis, | [9]
802.11s/HWMP METPUKHU
airtime/ETX/hop count
[ndepenc YOLO-knacy ®dopmyBaHHS Ta | —
(tiny/nano), ONNX | 1oobpobka  NPOMIXKHHMX
Runtime, po3pi3 Ha 2-3 | akTHBaIlii
CerMEHTHU
Tpancnopr Ogepieit SwarmNS- | [TopiBHsHHS 1HKanCysAil | [4]
FEP Hajg L2; | L2 ta L2-L7
ZeroMQ/MQTT SIK
0a30BUil BapiaHT
Jani SULAND v2 (RGB, | LinsoBa 3agava: | [10]
[ID/OOD-po36uTTsi) MIOBEPXHEBI MIHH
®eneparuBHe HaByaHHs | Flower, Cepist ES: non-IID | [11, 12]
FedAvg/FedProx JIOMEHU
KitouoBe MpoeKkTHE pillleHHS — BY30J POI0 peajli30BaHO SIK KOHTEMHep, 110

NpUETHYEThCA 10 1HTepdeiicy, ctBopeHoro Mininet-WiFi. Ile mae 3mory 3amyckaTu
TOM camuii 00pa3 By3/1a y TphOX peKUMaXxX: B eMyIbOBaHIl mesh-mepexi, y ns-3 uepe3
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TAP-moctu 1 Ha (Pi3UYHOMY OFHOIJIATHOMY KOMIT IOTEpi, — HE 3MIHIOIOYH KOJ
iH(pepeHcy.

3. IIpoTOKO0JI eKCTIEPUMEHTIB

Cepii eKCIIepUMEHTIB YIIOPSIAKOBAHO 3a MPIOPUTETOM TakK, 1100 HAWBaXKIUBIIIUN
JUISL qucepTaliii pe3yiabTaT oTpuMyBaBcs mepiuM (Tabdm. 2). KoxkHa cepist Mae SIBHO
BHU3HAuYeHI 0a30B1 KOH]Irypailii MOpiBHSHHS: A — IIEHTpali30BaHa Mepeadya CUpUxX
300paxkeHb, b — He3anexHi nerekiii 6e3 oOMiHy; B — oOMiH MOBHUMH KapTamu
osHak FP32; I' — Bimomi wmetoam BuOipkoBoro oOminy When2com [13] 1
Where2comm [14]. BumiproBani Benuuuau: mAP wa [ID- Ta OOD-po306uTTsx, o0csar
Tpadiky Ha Kaap, Aol Ha arperaTopi, 4acTKa JOCATHYTHX KBOPYMIiB.

Ta0u 2.
Cepli eKCIEpUMEHTIB Ta KPUTEPIi MITBEPHKEHHS T1I0TE3
3MiHHI dakTOopU [NnoTe3a (xpuTepiit

Cepis 1ITBEPPKECHHS)

EO bazogi koupirypaiii A—I° BiarBopenns MOKa3HHKIB
0a30BUX METOJIIB y Mexax +2
1. 1. BiJI OIy0JIIKOBaHUX

El 4 po3paaHOCTI X 3 Macku KaHamiB X 3 | [cHye — koH(irypamis 31

TOYKH po3pi3y (36 KoHpirypariii) CKOpoueHHsM Tpadiky > 70 %
BiIHOCHO B mipu BTpaTti mAP
<5nm

E2 3atpumka {50, 100, 200, 400} mc X | IcHye miama3oH 3aTPUMOK, JI€

BTpatu {1, 5, 15} % % 3 momiTuKH | MOTITHUKA «CBIXKICTBY
arperartopa nepeBaxae MOJIITUKY
«TOYHICTH» HAa > 3 1. . mAP
E3 Brpara 10/20/30 % By3miB, po3puB | AnantuBHa MOJIITUKA
pebep, 3HKEHHS P 36epirae > 75 % mAP npu 30
% BTpat; (pikcoBana INT8 —
<40 %

E4 15/20/30 By3m1B y ns-3 OBepnieii  He  TOTIpIIyE
airtime/ETX BIJIHOCHO
0azoBoro 802.11s nonax 5 %

ES FedAvg mpotu FedProx, 4 xmientn, | FedProx mnocsrae > 90 %

20-30 paynnui, non-1ID nomenu TOYHOCTI I[IEHTPaATI30BaHOTO
HaBYaHHS

Uwucnosi moporu B TabJ. 2 3aJaHO JI0 MOYATKY €KCIIEPUMEHTIB 1 3a(piKCOBaHO B
PEno3uTOopii; BOHHU € TIOTE3aMH, a HE pe3yJibTaTaMU. 3MiHa MOPOTY MicJis OTPUMAHHS
naHuX 0e3 OKpeMOro OOrpyHTYBaHHS BBAXKAETHCS MOPYLICHHSIM TPOTOKOIY.

4. IIpoBeHAaHC | CTATHCTHKA

KoeH 3amyck CTBOPIOE 3aMKC MPOBEHAHCY: XEUIl KOMITY KOAY, Xelll KOH(Irypauii,
Bepcii Mininet-WiFi, siapa, ONNX Runtime 1 mMoaenei, 3epHa BCIX T'€HEpaTopiB, a
TaKOoX CUpl *KypHamu tc, batctl 1 arperaropa. KoxkHa koMipka 1jlaHy BUKOHYETHCSA 3 5
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HE3aJIeKHUMHU 3€pHAMU; 3BITYIOThCS cepenHe, 95 % moBipuuil iHTEpBaj 1 pe3yibTar
MapHOTO TECTy BIAHOCHO 0a30BOi KoH(iryparili. PUCYHKH TE€HEpYIOThCS €IUHUM
CKPUIITOM 3 CHUpPUX JaHMX, IO BHUKJIIOYA€E py4yHE penaryBaHHs. Taki BUMOTHU
BIJIMOBIAAIOTh  TMPAKTHUINl  BIATBOPIOBAHUX  MEPEKEBUX  CKCIIEPUMEHTIB 1 €
epeayMOBOIO Il TOro, 100 pe3ynbratu cepii E1-E5 Morim Oyt He3anexHO
IIepeBIpeHi.

5. Kpurepii roToBHOCTI CTEHY

CTeHIT BBOXKAETHCS TOTOBHM JI0 HAYKOBUX EKCIEPUMEHTIB, KOJIM BHUKOHAHO BCl
yMmoBH: (1) 3 unctoi BM 3a oganM crieHapieM Ansible po3ropTa€eTses TOTOOTIS 3 N>6
By31iB 802.11s i3 mpane3garaoro mapmpyrtusaiielo BATMAN-adv; (2) BigxwieHHS
BUMIPSIHOT 3aTPUMKH BiJ 3a7aHOi netem He mepeBuinye 5 % Ha Bcix jgaHkax; (3)
po3pizana ONNX-Mo/ienb 1a€ Ha arperaTopi AeTeKIlii, TOTOKHI MOHOIITHIA MOJIEIi Ha
ToMYy X 300paxkeHHi; (4) kagp SwarmNS-FEP kopekTHo 30upaeThes 3 pparMeHTiB 3a
HasiBHOCTI BTpaT 5 %; (5) MOBTOpPHUH 3aIlyCK 3 TUM CaMUM 3€pPHOM BIATBOPIOE 0OCAT
Tpadiky modaiiToBo 1 mAP 3 TouHICTIO A0 yucenbHOro 1mymy. Ha MOMEHT mojaHHs
poOOTH cTeH/I IepedyBae Ha eTarll pO3ropTaHHs; )KOJIEH 13 KpUTEPIiB HE OTOJIONTYE€ThCS
BUKOHAHHM.

6. O0MexxeHHs miaxoay

Emynsamis mac80211 hwsim He Moxentoe (i3uyHUN piBeHb (3aBMHUpAHHA,
0araTonpoMeHEeBICTh, peajbHl Mpodiil 3aBaj]) — KaHaJbHI MOPYIICHHS 3aJal0ThCS
apaMeTpUyYHO, TOMY pe3yJIbTaTh XapaKTepU3yIOTh NOBEAIHKY CTEKY 1 aJlTOPUTMIB, a
He pagiocucteMu. MoOUIbHICTH By3/iB Yy Mininet-WiFi cnpomena. OGuuciatoBaibHa
MPOJyKTUBHICTh KOHTEMHEpPa Ha poOOYil CTaHIIIl HE B1AMOBIIae OOPTOBIi maTdopmi,
TOX a0COJIIOTHI 3HaueHHs Yacy iHpepeHcy He nepeHocsaThesa Ha BITJIA 6e3 okpemoro
BuMiproBaHHs. [li oOMexXeHHs BHU3HAYAIOTh CTAaTyC CTEHAY SK 1HCTPYMEHTa
MOPIBHSIHHS KOH(Irypaliii Mixk coboro, a He K 3aco0y nependayeHHs] aOCOTIOTHUX
MOJILOBUX MTOKA3HUKIB.

BucHoBku

OnucaHo apXiTeKTypy, HPOTOKOJ EKCHEPUMEHTIB 1 KpPUTEpii TOTOBHOCTI
BIITBOPIOBAHOTO EMYJISIIIMHOTO CTEHIY JJIsl JOCHIJKEHHS OOMIHY MPOMIXKXHUMHU
axktuBaiisMu DNN y mesh-posix BIIJIA. OcHOBHUI METOAMYHUN BHECOK — HKOPCTKE
PO3UIECHHS €TaliB «CTEH/I TOTOBHID 1 «pe3yJIbTaT OTpUMaHUI, onepenns gpikcaiis
rinoTre3 3 YKMCIOBUMU MOPOTaMH Ta BUMOTM JO MPOBEHAHCY, IO YMOXJIHMBIIOIOThH
He3aJIeXKHy nepeBipky. Hactynmaum etanom € Bukonanss cepiit E2 1 E1 Ta myOGmikartis
PEMO3UTOPII0 Pa3oM 13 pe3yJbTaTaMH.
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Introduction
Consider the second-order differential operator
Liu = —(p()u'(0)' + g(ux) — 2 r(u®), x € (ab),

on the closed interval [a, b], with Dirichlet boundary conditions u(a) = u(b) = 0.
Here p(x), q(x), and r(x) are given functions, with p(x) > 0 and r(x) > 0. The
function f(x) is the right-hand side of the equation.

If the parameter is negative, A = —u’ < 0, then the operator becomes

L_,ou=—(pu'(x) + q(ulx) + wru(x).

This operator is a one-dimensional elliptic operator of Sturm-Liouville type.
Operators of this kind occur in heat conduction, diffusion, vibration theory, quantum
mechanics, and separation of variables for mathematical-physics equations.

Such problems arise, for example, after an implicit time discretization of the heat
equation, where u’ is large. Therefore it is important to obtain estimates whose
constants do not depend on the parameter.

Problem statement

Assume that p,q,7 € L”(a,b), p(x) = py > 0,and r(x) = 1, > 0. The aim is to
derive an a priori estimate for the solution in terms of the right-hand side and to
establish uniqueness and stability of the boundary-value problem.

Throughout the paper we additionally assume that the potential g may take

negative values, but is bounded from below:
2

4x) 2 —qp 0<qy<—0 o
(b—a)’
This condition guarantees that the principal operator Au = —(p(x)u'(x))'+
q(x)u(x) is positive definite on functions vanishing at the endpoints.
A function u € H' y(a, b) is called a weak (generalized) solution of the problem if

for every test function v € H’ j(a, b) the integral identity
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b

b b
B, (u,v) =f p(x)u'(x)v’(x)dx+f q(x)u(x)v(x)dx+u2f r(x)u(x)v(x)dx

a

4 b
- j fv@dx (1)

The purpose of a priori estimates
A typical estimate for the problem is
w20y + Bl 20y = ClFI 200,

A priori estimates are needed to prove uniqueness, continuous dependence on the
data, stability, and existence by variational methods. If f = 0, the estimate implies u =
0, so the solution is unique. If f; and f, are close, then the corresponding solutions are
also close. Thus, the estimate is directly related to the well-posedness of the problem.

Auxiliary inequalities

The proof is based on two elementary inequalities. The first one is the Friedrichs
(Poincaré) inequality: for every u € H' ,(a, b)

—a
lullae < —— Wl @

The second one is the Cauchy inequality with a parameter € > 0:
2

B
<ea’ +—,
laf| < ea I

which together with the Cauchy—Schwarz inequality | f(f fudx| <
£ I122¢a,p) 1]l 12(q,py allows us to absorb the right-hand side into the left-hand side of
the energy identity.

A priori estimate
Multiplying the equation by u and integrating over the interval gives

b b b b
j PGP dx + f 4O Nu@)) dx + 12 j rOO O dx = j F ) dx.

Under the coercivity condition on the coefficients, the energy identity and the

Cauchy—Schwarz inequality yield
lw'll2ap) + £l 2y = ClFI 200,y

For two solutions u; and u, corresponding to f; and f5, their difference satisfies

the same estimate:
lu; — u2||H1(a,b) < Clif; —f2||L2(a,b)-

Consequently, the solution depends continuously on the right-hand side.

Main theorem and detailed proof

Theorem 1. Let the conditions on p, g, r stated above be fulfilled and 1 = —p? <
0. Then for every f € L?(a, b) the problem has a unique weak solution u € H';(a, b),
and the following estimates hold with a constant C independent of u and f*:

||u'||L2(a,b) + ,u||u||L2(a’b) = C“f”LZ(a,b)r .U”u'”ﬁ(a,b) + H2||u||L2(a,b)
< Cllfllzapy (W=D ()
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Proof. Put v = u in identity (1). Using p(x) = py, q(x) = —qpand r(x) = r) we
get

' 2 2 2
Pollw'll2apy” — @ollull 2o p)” + #2T0||u||L2(a,b) < 1l 2camy 1l 2 (a,py-

—n\2
By the Friedrichs inequality (2), q,||ul| LZ(a,b)Z < qy % Al Lz(a,b)2> hence
' 2 2 2 (b — a)2
K2y’ + £l iz’ < Il el sy = Po = dp—s—

> (. (4)
First, dropping the second term in (4) and applying (2) once more, we obtain

2 b—a . b—a
kllull2ap” < == I1F 2y 1 N2 py> that is 1]l 2y < = 11 ll12(a,p- Second,

dropping the first term in (4) gives ,u2r0||u||Lz(a‘b) < W llzeapy> so mllullzggpy <
112 am) 11200
ToKk

b-a , . .
mllull2apy = Null2qp) ST”u l12(a,py - In both cases the first estimate in (3)

At p =1 this gives pflullzqp) < ,and if 0 <u <1 we use

follows.
_ , 11,205 . . .
Finally, for u = 1 we substitute ||u[;2, ;) < rL#(Za ) into the right-hand side of
’ 0
11,2 qm) I£1l,2
. ' 2 L“(ab) ' L?(a,b) .
@ kllu'llzgp = o whence pl[u'll 2qp) = = Together with

12

2 ||ul| Pab) S this proves the second estimate in (3).

Uniqueness follows immediately: if f = 0, then (3) gives u = 0. Existence follows
from the Lax-Milgram theorem. Indeed, the form B, (u, v) is bounded on H (a, b)
because the coefficients are bounded, and inequality (4) shows that it is coercive:
B,(uw,u) = k||u'l] L2(a,b)2' Therefore a unique weak solution exists.

Estimate of the second derivative

The equation itself allows us to estimate the highest-order term. Since (pu')’ =
qu + p’ru — f almost everywhere, from (3) we obtain for u > I

1PU) 2apy < Nl el 2asy + 20PN el 2 + 1F 12 an)
< Cillfllzapy: )
If, in addition, p is Lipschitz continuous, then u € H’(a, b) and ||u"|| 2(ab) =
Colf 112¢qpy- Thus u”, pu’and p’u are all controlled by ||f|| 12(a,py Uniformly in the

parameter (a coercive estimate).

Known results

The general theory of elliptic boundary-value problems and a priori estimates is
presented by Agmon [1]. His monograph considers elliptic operators, regularity of
solutions, and boundary-value problems.

Energy methods and a priori estimates for elliptic equations are also discussed by
Evans [2]. These methods are used to prove existence, uniqueness, and regularity of
solutions.
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The spectral theory of second-order differential operators and Sturm-Liouville
problems provides the background for studying the spectral parameter, eigenvalues,
and resolvent estimates in the present setting.

Sturm—Liouville operators and their Green functions are studied in detail by
Titchmarsh [3], and the energy method for second-order elliptic equations is developed
by Ladyzhenskaya and Ural’tseva [4] and by Gilbarg and Trudinger [5].

The negative-parameter case

Let A=—u’<0. Then A—A=A+py’ , where Au=—(p(x)u'(x)) +
q(x)u(x). Therefore, the negative parameter adds the positive term p’r(x)u to the

operator. In the energy identity, this term contributes u’ ff r(x)|u(x)|? dx and

increases coercivity.

If the principal operator is non-negative, negative values of A do not coincide with
its eigenvalues. Hence spectral resonance does not occur. This differs from the
positive-parameter case, where A may coincide with an eigenvalue.

The main result is the estimate |[u']| 24 p) +\/W||u||Lz(a‘b) < Cllfllzapy- It
gives uniqueness, stability, and uniform control of the solution for negative values of
the parameter.

Example: an operator with constant coefficients

To illustrate the sharpness of the estimates, consider p =r =1, g = 0 on the
interval (0, m):

—u"+ p*u = f(x), u(0)=u(m)=0.

Expanding f(x) = Xr=; fxSin kx in the eigenfunctions of —u", we find the

solution in the form

> e
u(x) = z Wkuzsm kx.
k=1

i ! k L 1 : 2 2 )
Since PER < T and PE < o (by the inequality k< + u* = 2ku), Parseval’s
identity gives
11220, , e om
lleom <777 Wlleon <=

If 4 is a natural number and f(x) = sin ux, then both inequalities become
equalities up to a constant factor. Hence the powers of u in estimate (3) cannot be
improved.

Conclusion

A priori estimates for second-order differential operators with a negative parameter
provide the main tool for studying well-posedness on a closed interval. The negative
parameter generates an additional positive term, strengthens coercivity, and simplifies
the proof of uniqueness and stability.

In this work the a priori estimate (3) with a constant independent of the parameter
was proved, the existence and uniqueness of a weak solution and the coercive estimate
(5) were derived from it, and the sharpness of the orders of 4 was shown on a model
example.
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Cesarean scar pregnancy (CSP) is a rare form of ectopic pregnancy associated with
potentially serious complications. In this condition, the gestational sac implants
directly within the myometrium and fibrous tissue at the site of a previous cesarean
incision. Similar implantation may occur in uterine scars following metroplasty or
other transmural uterine procedures. Over recent decades, the reported incidence of this
condition has increased worldwide alongside the increasing proportion of cesarean
deliveries, the wider use of assisted reproductive technologies (ART), and
improvements in the quality and availability of high-resolution transvaginal
ultrasonography [1-3, 6].

The main risks associated with CSP include massive, potentially life-threatening
uterine hemorrhage, perforation of the uterine wall in the lower segment, uterine
rupture with intraperitoneal bleeding, and hemorrhagic shock. Therefore, early
confirmation of the diagnosis and selection of an appropriate uterus-preserving
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treatment strategy are important for protecting the woman’s life and reproductive
health [1, 4, 5].

The main etiological factor in the development of CSP is a structural myometrial
defect in the anterior wall of the lower uterine segment. Particular significance is
attributed to a scar niche (isthmocele) or a deficient scar, characterized by marked
thinning of the muscular layer and its replacement by fibrous tissue containing
microscopic channels. The main risk factors include a previous cesarean section,
particularly repeated procedures and a short interval between surgery and subsequent
conception of less than 18-24 months; previous uterine surgery, including
myomectomy involving entry into the uterine cavity, metroplasty, hysteroscopic
resection, and uterine perforation during instrumental procedures; repeated intrauterine
interventions, including curettage, induced abortion, vacuum aspiration, manual
exploration of the uterine cavity after delivery, and prolonged use of an intrauterine
device; assisted reproductive technologies, including in vitro fertilization (IVF) and
embryo transfer, which may facilitate retrograde migration of the embryo toward the
isthmic scar; and chronic pelvic inflammatory conditions, particularly chronic
endometritis, which may affect endometrial receptivity and tissue architecture.

The aim of this report is to describe a clinical case of early cesarean scar pregnancy
and its management using a combined uterus-preserving approach.

Case Report

The study was conducted as a clinical case report. A 30-year-old woman was
admitted electively to the gynecology department following referral from an antenatal
clinic with the diagnosis of “Ongoing ectopic pregnancy at 5 weeks of gestation.
Cesarean scar pregnancy.” On admission, she complained of mild vaginal spotting over
the preceding 3 days and intermittent, mild aching pain in the lower abdomen,
predominantly in the suprapubic region. Her family history was unremarkable, and she
had no significant general medical conditions. Menarche occurred at 12 years of age.
Her menstrual cycles were regular, occurring every 28 days and lasting 5 days, with
moderate, painless bleeding. She had been sexually active since the age of 19 years.
Her first pregnancy had ended in cesarean delivery 4 years earlier because of
cephalopelvic disproportion. Her second pregnancy had been terminated by vacuum
aspiration at 7-8 weeks of gestation without postoperative complications. Her
gynecological history included chronic endometritis, for which she had received
repeated courses of anti-inflammatory and antibiotic treatment.

On admission, the patient’s general condition was satisfactory. She was alert. Her
skin and visible mucous membranes were pale pink, with normal moisture. There were
no signs of hemodynamic compromise: her pulse was regular at 74 beats/min, with
adequate volume, and her blood pressure was 115/75 mmHg. The abdomen was soft,
nondistended, symmetrical, and moved with respiration. Superficial palpation revealed
mild suprapubic tenderness. There were no signs of peritoneal irritation, and rebound
tenderness was absent in all abdominal regions. Urination was normal and painless.
Bowel movements were regular, with formed stools.

Speculum examination showed a moderately bluish discoloration of the vaginal
and cervical mucosa, consistent with pregnancy. The cervix was conical, with no

137



MEDICINE
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

visible epithelial defects or erosions. The external cervical os was pinpoint and closed.
A small amount of dark blood was observed coming from the cervical canal. On
bimanual examination, the cervix was firm and directed anteriorly, with no cervical
motion tenderness. The uterus was enlarged to approximately the size expected at 5
weeks of gestation, had a firm, elastic consistency, and showed slightly restricted
mobility due to adhesions. Both adnexal regions were unremarkable and nontender,
with no palpable masses. The vaginal fornices were deep and nontender.

A comprehensive assessment was performed to confirm the diagnosis and evaluate
trophoblastic activity. Baseline laboratory findings, including the complete blood
count, coagulation profile, and biochemical tests, were within normal limits:
hemoglobin was 124 g/L, the erythrocyte count was 4.1 x 10'%/L, and the platelet count
was 235 x 10%/L. The serum concentration of the B-subunit of human chorionic
gonadotropin (B-hCG) was 4,562.0 mIU/mL. Pelvic ultrasonography was performed
using a transvaginal probe with a filled urinary bladder (BL). The following
sonographic findings were identified:

1. The uterine cavity (UT) was empty. The endometrium was homogeneous and 10
mm thick, with no gestational sac within the cavity.

2. The cervical canal was empty, the internal os was closed, and no gestational sac
was visualized within the canal.

3. A clearly defined, low-lying gestational sac measuring 14 mm was visualized in
the anterior wall of the lower uterine segment, directly at the site of the previous
cesarean scar. The pregnancy was assessed as being at approximately 5 weeks of
gestation.

4. The myometrium between the gestational sac and the posterior bladder wall was
markedly thinned, measuring 2.1 mm.

5. Color Doppler imaging demonstrated prominent circumferential
peritrophoblastic blood flow with a low resistance index.

Based on the clinical, laboratory, and sonographic findings, the final diagnosis was
established as “Ongoing ectopic pregnancy at 5 weeks of gestation implanted in the
cesarean scar.”

Given the risk of uterine perforation and massive hemorrhage during direct
instrumental evacuation, the multidisciplinary team decided to undertake combined
uterus-preserving treatment. At the first stage, systemic treatment with methotrexate
was administered to arrest pregnancy progression and reduce chorionic vascularity.
Methotrexate was given intramuscularly in two doses of 50 mg, 24 hours apart. During
treatment, the patient reported no adverse effects, and her condition remained stable.
At the second stage, after regression of the ectopic pregnancy had been observed, as
indicated by a 15% decline in B-hCG from the baseline concentration and
disappearance of peritrophoblastic blood flow on color Doppler imaging, uterine
vacuum aspiration was performed under continuous ultrasound guidance. The
procedure was uncomplicated, with minimal blood loss of approximately 20 mL.
Decidual tissue and chorionic villi were identified in the aspirate and subsequently
confirmed by histopathological examination.
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Postoperatively, the patient received prophylactic anti-inflammatory and antibiotic
treatment. Follow-up ultrasonography before discharge confirmed complete
evacuation of the gestational tissue: the walls of the uterine cavity were apposed, the
scar line was intact, and no gestational sac was visualized. The B-hCG concentration
decreased to minimal levels. The patient was discharged home in satisfactory condition
with detailed recommendations.

This clinical case illustrates successful use of a combined medical and surgical
approach to the management of CSP in early pregnancy. In this patient, systemic
methotrexate administration followed by ultrasound-guided vacuum aspiration was
associated with minimal blood loss and preservation of the uterus, avoiding the need
for hysterectomy.

Conclusions

Based on the presented clinical case, the following practical recommendations were
formulated:

1. Early ultrasound diagnosis. Women with a history of cesarean section or
transmural uterine surgery should undergo transvaginal ultrasonography in early
pregnancy, preferably by 6-7 weeks of gestation, to establish the location of the
gestational sac.

2. Awareness of scar ectopic pregnancy. In patients at risk who present with a low-
lying gestational sac or symptoms suggestive of miscarriage, CSP should be excluded
before any blind intrauterine procedure, such as curettage or uterine sounding.

3. A uterus-preserving approach. In hemodynamically stable patients without
active heavy bleeding, combined treatment options, such as methotrexate followed by
ultrasound-guided vacuum aspiration or uterine artery embolization combined with
scar excision, may be considered with the aim of preserving the uterus and reproductive
potential. In the presented case, combined medical and surgical treatment achieved
evacuation of the pregnancy with minimal blood loss and preservation of the uterus.

4. Emergency surgical treatment. Uterine rupture, hemodynamic instability, or
massive hemorrhage requires urgent surgical intervention. Total or subtotal
hysterectomy may be necessary when the severity of the condition precludes uterus-
preserving treatment.
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Introduction. Hypothalamic dysfunction (HD) in children is a complex
neuroendocrine disorder accompanied by metabolic, endocrine and autonomic
disturbances. Obesity, insulin resistance and arterial hypertension, which frequently
accompany HD, may be associated with an increased cardiovascular risk [1-6]. Early
detection of functional changes in the cardiovascular system is point of great
importance before the development of clinically manifest cardiovascular pathology.

Objective. To establish the characteristics of electrocardiographic changes in
children with HD and their relationship with the main clinical and laboratory
manifestations of the disease.

Materials and methods. A retrospective analysis of 470 medical records of
children with HD who received inpatient treatment in 2020—-2025 was conducted. The
age of the examined patients was 8—17 years (mean age 14.9 £+ 2.3 years). The control
group consisted of 30 healthy children of the corresponding age. Anamnestic data,
anthropometric parameters (body mass index (BMI)), laboratory parameters (insulin,
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Homeostasis Model Assessment of Insulin Resistance (HOMA-IR) index,
alanineaminotransferase (ALT)) and standard electrocardiography (ECG) data were
assessed. Spearman’s correlation analysis was used to determine the relationships
between clinical, laboratory, and electrocardiographic parameters; results were
considered statistically significant at p < 0.05.

Results. All examined children reported complaints of increased body weight and
the appearance of striae on the skin (100%); additionally, elevated blood pressure was
observed in 28.5% of children, weakness and fatigue in 16.8% of children, headache
in 11.7% of children etc.

The mean BMI in children with HD was 33.5 + 5.4 kg/m?, which was statistically
significantly higher than in the control group — 19.4 + 2.2 kg/m? (p < 0.05). Insulin,
HOMA-IR, and ALT levels were also significantly higher compared with the control
group —27.6 £ 5.2 ulU/mL versus 9.4 = 3.1 plU/mL (p <0.05), respectively; 5.4 + 1.8
versus 1.8 £0.6 (p <0.05); 39.2 £ 5.1 U/L versus 14.8 + 3.1 U/L (p <0.05).

ECG changes were detected in 91% of children with HD. The most frequent
abnormalities were ST-segment changes (56.6% of children), T-wave changes (48.7%
of children), QT interval dispersion (38.9% of children), sinus tachycardia (30.4% of
children), sinus arrhythmia (24.3% of children), incomplete right/left bundle branch
block (20% of children), mid-right atrial thythm (14% of children), sinus bradycardia
(13.8% of children), a high R wave (11.3% of children); and extrasystoles (1.5% of
children). Overall 1,220 ECG abnormalities were recorded. More than two of the
above-mentioned ECG abnormalities were detected in 78% of children.

Statistically significant positive correlations were established between complaints
and ECG abnormalities, namely: between complaints of increased body weight with
the appearance of striae and ST-segment changes (r=0.73, p <0.05), T-wave changes
(r=20.72, p <0.05), QT interval dispersion (r = 0.69, p < 0.05), sinus tachycardia (r =
0.66, p < 0.05), and sinus arrhythmia (r = 0.57, p < 0.05); between the complaint of
elevated blood pressure and a high R wave (r = 0.59, p < 0.05), sinus tachycardia (r =
0.55, p <0.05), and ST-segment changes (r =0.51, p <0.05).

Statistically significant positive correlations were established between the main
clinical and laboratory parameters and the number of ECG abnormalities, namely:
between BMI and the number of ECG abnormalities (r = 0.74, p < 0.05), between
HOMA-IR and the number of ECG abnormalities (r = 0.71, p < 0.05), and between
ALT and the number of ECG abnormalities (r = 0.54, p <0.05).

Conclusions. So-called “minor ECG abnormalities” were detected in 91% of
children with HD, with a combination of more than 2 abnormalities observed in 78%
of children. The most frequent abnormalities were changes in the ST segment, T wave
and QT interval dispersion, which may indicate electrical instability of the
myocardium. Statistically significant direct correlations were established between
ECG changes and the main clinical and laboratory manifestations of HD. The obtained
results indicate the feasibility of early detection of electrocardiographic changes in
children with HD as possible signs of functional and structural myocardial remodeling
against the background of metabolic disorders.
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BIOAKTUBHE CKJIO B TPABMATOJIOTII TA
OPTOIIEAIl: HOBUM MATEPIAJI AJI1 PETEHEPALIII
KICTKOBOI TKAHUHUA

I'yas Aabona QuiekcaHapiBHa
CTYIEHTKA 5 Kypcy
XapKiBChKHM HAIIOHATLHUNA METUIHUHN YHIBEPCUTET

MuxaJieiiko BaJsepis BosioanumupiBaa
CTYIEHTKA 5 Kypcy
XapKiBChbKHI HAI[IOHAIbHUNA METUYHUN YHIBEPCUTET

Crpeasina Ouexkcanapa OJsiekcaHapiBHA
CTYJIEHTKa 5 KypcCy
XapKiBChbKHI HAI[IOHAIbHUNA METUYHUN YHIBEPCUTET

Becnin Borogumup BikTopoBu4

K. MEJ. H., TOLIEHT KaeIpu eKCTPEeHOI Ta HEBIAKIAIHOT MEIUYHOI JOTIOMOTH,
opTomeii, TPaBMAaToOrii Ta MPOTE3yBaHHS
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AHoraunisi: Perenepariist KICTKOBOi TKAHUHU BHACIIIOK TPABMAaTHYHHUX YITKOPKECHb
3QJIMIIAETHCS  AKTyalbHOIO TpoOsieMor0. bloakTUBHE CKJIO € TEepCHEeKTUBHOIO
aJbTEPHATUBOIO JJI 3aMIIIEHHS! KICTKOBOI TKAHWHU B TPABMATOJIOTIi Ta OpTOMENIi.
KitiHiuH1 1OCHKEeHHS TPOAEMOHCTPYBAIN MOXJIUBICTh 3aCTOCYBAHHS O10aKTUBHOTO
CKJIa TIpU 0araThboX 3aXBOPIOBaHHSX. Takok O10aKTHBHE CKJIO Mae€ sIK TIepeBaru, Tak i
neBHI Henomiku. He3Bakaroun Ha 1€, O10aKTMBHE CKJIO 3aJIMIIAETHCS AKTyaJbHUM
METOZIOM, SIKUH TIOKa3ye TapHi pe3yabTaTh Ta Ma€ MOTEHIial ISl PO3BUTKY.

Kuro4oBi ci10Ba: 010aKTUBHE CKJIO, pEreHepallis, TKAaHUHHA 1HKEHEePisl, 3aMIHHUK
KICTKOBOTO TPAHCIUIAHTATY.

Beryn: bioakTuBHE CKJIO - 1€ CHEIladbHUNA HEOpTraHIYHUMN CKIISTHUN MaTepia, 110
BIJIHOCUTBCS 10 O10CyMiCHUX Ta Olopo3kiianuux pedoBuH. Llei marepian, y Hamr gac,
VCHIIITHO 3aCTOCOBYIOTh y MEIWYHUX IUJISIX, a CcaMe€ B OPTONEOUYHIN Ta
CTOMATOJIOTIYHIA  ramy3sx.  TepameBTuyHud  edekT  Ol0aKTUBHOTO  CKJIa
CIIOCTEPITa€ThCA B KOHTEKCTI pereHeparlii KiCTOK, IIKIpH, OpPTaHiB, M’ s31B, XPSAIIiB
TOIIO. B10CKIIO BUKOHY€E HE TUIBKU CTPYKTYpHY (YHKIIIO, @ i BIUIMBA€E HA JOKAJIbHE
O1oJIOT1YHE CEpPEeIOBUIIE Yepe3 BUBIIILHEHHS 10HIB 1 B3a€EMOJIII0 3 KIiTUHAMU [1].

VY 1960-x pokax B YHiBepcuteTi @nopuau Jlappi JI. XeHueM Ta HOro kKojieramu,
BIiepiie Oyyo MpeACTaBIeHO HEOPTraHIYHUM MaTepiall, SKUH MaB 3/1aTHICTh 3PO3TATUCS
3 HUBOIO KICTKOBOIO TKaHWHOIO Ta CTBOPIOBATU MiIlHE 3’€IHAHHS, MOTO HA3BaJIU
cuiikatHe Oiockino 45S5. Ile crano ¢dyHAaMeHTadbHUM €TarloM Yy PO3BHUTKY
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010CyMICHHX MaTepiajiB, OCKUIbKH paHIIle BBAXANOCA, [0 YYKOPITHI MaTepiaal B
OpraHi3Mi MepeBaXKHO BIIOKPEMIIIOIOTHCSA Bl TKAaHUH (P1OpO3HOIO Karcysoro [2].

OCHOBHOIO BIIMIHHICTIO LIbOTO MaTepiaiy Oyia 31aTHICTh (popMyBaTu 010JI0TTYHO
aKTUBHY MEXY 3 KicTKOI0. HacTyIHi 1oCIiIPKeHHs ToToMaraiy 3’ CyBaTu SIKi XIMidHi
peakiiii Bi10yBalOThCs Ha MOBEPXHI CKJIA, J110 MOTO CKIAJ0BUX Ha OCTEOOJIacTH Ta
PO3pOOJICHHS KOMITO3UIIIN 13 PI3HUMU IIBUIKOCTSIMH PO3UYNHCHHS.

Y HacTymHOMY JECATHIITTI Ied Marepiajl JOCIIDKYBAIM ISl PEKOHCTPYKIIIL
KICTKOBHX Je(EeKTiB, y CTOMATOJIOTIi, MIEIETHO-IUIIbOBIA Xipyprii Ta opromemii. 3
JacOM BHHAWIILIM MaTepiajy 3 1HIIMM CITiBBITHOIICHHSIM OKCH/IIB, TIOPUCTI KapKACH,
CKJIOKEpaMiyHi KOMITO3HUIlil Ta TPaHyIH JJIsi 3allOBHEHHS KICTKOBHX MOPOXXHHUH. Y
Cy4aCHUX JOCIIDKEHHS PpO3IISAIAIOTh BUKOPHUCTAHHS OlOAKTMBHOTO CKJIa TIpU
JIKyBaHHI KICTKOBUX I1H(EKLIH, CTBOPEHHI KOMIIO3UTIB 1 CHCTEM JIOKAJIbHOI'O
BUBLJILHEHHS JIIKAPCHKUX PEYOBHH.

biockiio I'enua 45S5 Bioglass knacuuno ckianaerbes 3: 45% MIOKCHIY KPEMHIIO
(S102), 24,5% okcuny Harpito (NaO), 24,5% oxcuny xanbiio (CaO), 6%
neHraokcuay gocdopy (P205).

OcHoBa CKJIOMOMIOHOT CTPYKTYpH copMOBaHA IOKCUIOM KpeMHio. Okcuiu
KaJIbLIII0 Ta HATPIIO JI03BOJISIIOTH 11 CUPOBHHI PO3YMHATUCH 1 OpaTu ydacTb B OOMiH1
10HaMHU 13 HaABKOJIMIIHIM cepefoBuiieM, a docdarHa ckiagoBa Oepe ydacTb y
dbopmyBaHHI Kanbllii hocdarHoro mapy Ha moBepxHi. Taki G10J0T1YHI BIACTUBOCTI
3aJIe’KaTh HE JIMIIE BIJ OIHOIO KOHKPETHOTO KOMIIOHEHTa y CKJIajl, a M Big iX
CIIBBIAHOLIEHHS, TOPUCTOCTI MaTepially Ta MBHUIKOCTI HOTO po3urMHEHHS [3].

CyuacHe OIOCKJIO BHTOTOBISIFOTH 3a JOMOMOIOIO TIUIABJICHHS CKJIQJOBUX 13
MOAIBIINM X IIBUIKUM OXOJIOJKEHHSM a00 3a 30J1b-T€JIb TEXHOJIOTIE0. Y TEePIIoMy
Croco01 BUTOTOBJICHHSI OKCUHI KOMIIOHEHTH 3MIIITYIOTh, PO3ILIABISIOTH 32 BUCOKHUX
TeMmreparyp, Aajldi OXOJO/KYIOTh ApOOJATh 10 HeoOXxiaHoi (paxiiii. 305b-Telb
nependadyae yTBOPEHHS Tellio0 3 BIANOBIIHUX CyOCTpaTiB,Hajall MOro BUCYIIYIOTh Ta
MiAAaI0Th TePMiIYHIN 00poOI. Y TakoMy BapiaHTi OTPUMYIOTh PEUYOBUHY 31 CTAJIOIO
MTOPHUCTICTIO Ta BEJTUKOIO MIMTOMOIO IOBEPXHEIO [4].

OxpiM cuIiKaTHUX OI0aKTUBHUX CTEKOJ, JAOCIIKYIOTh (ocdarHi Ta OOpBMICHI
dbopmyramii. lo XiMI4HOT CTPYKTYpH OKPEMUX CHPOBHUH MOXYTh JI0JIaBaTH MarHii,
CTPOHINIH, IIUHK, Mgk ab0 cpiOyo I 3MiHM iXHIX OlomoriuHMX BiactuBocTel. Lli
Monu(ikaTopu 3/1aTHI 3MIHIOBAaTH IIBUAKICTH JErpajailii, KIITHUHHOI peakili Ta
BIPOBA)KYBaTH aHTUMIKPOOHY aKTUBHICTh, IPOTE €PEKT 3aE€KUTh B1J KOHKPETHOTO
CKJIaJly Ta KOHIIEHTpaIlii 10HiB [5].

baratokomnoHeHTHa Ais 010CKIJIa BKIIIOYAE XIMIYHY B3a€MOJIIO 3 (P1310J0TTYHUMU
plAMHAMU, YTBOPEHHSI MIHEPAJIBLHOTO I1Iapy, BUBUIHLHEHHS 10HIB 1 BIJIUB Ha KJIITUHHI
MpoIiecH, HeOOX1/IHI JIJIs1 BIIHOBJICHHSI 10HIB 1 BILJIMB HA KJIITHHHI MPOIECH, HEOOX11H]
JUTSA BITHOBJIEHHS KICTKH.

[Ticns xoHTakTy 3 (i310JOTIHOIO PIAMHOK Ol0aKTUBHE CKJIO IIOYHMHAE
OOMIHIOBAaTHCSl 10HAMHU 3 HABKOJIUIITHIM CEPEOBUIIEM 1 TIOCTYIIOBO po3unHsaTHCs. Ha
HOTO TIOBEPXHI HAKOMUYYIOThCS Kaubilik 1 (ocdaru, 3 skux ¢GOpMyeEThCS MIap
TApOKCUKApOOHAT-aNaTUTY, TOJIOHUI 3a CKJIAJIOM J0 MiHEPaJIbHOI YaCTUHHU KiCTKH.
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Taxwuii mporiec CTBOPIOE MilTHE 3’ €THAHHS MaTepialy 3 KICTKOBOIO TKAHUHOIO Ta CIIPHUSIE
MPUKPITUICHHIO KJIITHH.

OCTEOKOHIYKIIIA 111€ OAWH BaXKJIMBUN MPOIEC ajanTallli MTy4HOro Marepiaity y
’KUBOMY OpTaHi3Mi, 110 MOJIATAE y 3MaTHOCTI Marepially CIIyryBaTh OCHOBOIO JIJIsi POCTY
HOBOi KICTKOBOI TKaHWHHU. Bi0aKTHBHE CKJIO CTBOPIOE TMOBEPXHIO, HA SIKIA MOXYTb
3aKpIIUIIOBATUCS KIITHHHU, 110 OEpyTh y4acTb y (opMyBaHHI KicTKU. I'panynu Ta
MOpUCTA CTPYKTypa Il€i PEUOBUHM 3/1aTHA 3allOBHIOBATH KICTKOBI JAe(peKkTH U
3a0e3medyBaT TPOCTIp IS POCTY HOBOI TKAaHWHM Ta KPOBOHOCHUX CY/IWH.
EdexTuBHICTE 1HOTO MPOIECY 3aleKUTh B pO3MIpy AePEKTy, BIACTHUBOCTEH
MaTepialy Ta HOro KOHTAKTY 3 HEYIIKOIKEHOIO KiCTKOIO.

Komnu 610ckI10 mounHae moCTyNnoBO PO3UUHATHUCS, B11I0YBa€THCS BUBIIbHEHHS 10HIB
KpEMHiI0, Kalbllito, HaTpito Ta (ocdariB. Y MEBHUX KOHILEHTpAISAX IIi €IEMEHTH
CTUMYJIOIOTh AKTHBHICTh OCTE€O0JIACTIB Ta BIUIMBAIOTh Ha 1iX JO3pIBaHHA U
(dhopMyBaHHS KICTKOBOTO MaTpukcy. OJHOYACHO 3 UM HaJAMIpHE BUBLJILHEHHS 10HIB
a00 3Ha4H1 3MIHH KUCIOTHOCT1 CEPEIOBUILA MOXKYTh HETraTUBHO BIUIMBATH HA KITITHHH.

He meHI BaXJIMBUM MPOIIECOM Y pereHepaliii KiICTKOBOi TKAHWHU € aHT10TeHe3 -
YTBOPEHHS KPOBOHOCHUX CY/IMH, HEOOX1HE JJI1 ra3000MiHYy pereHepyrovoi KICTKU Ta
il Tpodiku. Jlesiki BUU TaKoro CKJia CIPUSIOTH IbOMY MPOIIECY, BIMBAIOYN HA KIITHHU
CYIMH 1 MEXaHI3MH iX POCTY.

BaxxnmBo ckaszaru, 1o okpemi BUAM O10aKTMBHHUX MarepiajiB JOCTIIKYIOTh Ha
aHTUMIKpOOHY Ait0. TOOTO MEBHI MaTepiaiu 3[aTHI CTBOPIOBATH HECHPUATIMBI IS
MIKpOOHOi ()JIOpU YMOBH, 3aBISKH OCOOJMBOCTSAM 10HHOTO BHUBIJIBHEHHS Ta 3MIHH
JIOKaJIbHOTO cepefoBuIIa. AJie BaXJMBO 3a3HAUMTH, TaKa BIACTUBICTH OlOCKia HE
3[aTHA 3aMIHUTH XIpypriuHy oOpoOKy Ta aHTHMOaKTepiajabHy TEpamito MpU KICTKOBIN
iHpexii [6].

EdekTuBHICTh O10aKTUBHOTO CKJa SK Marepiany JJisi 3aMillleHHS KICTKOBOI
TKaHWHU BXXE MIATBEpIKeHA OararbMma aociimkeHHsMu. Ogne 3 gocnimkens Heikkila
Ta CMiBaBTOPiB OYyJI0 MPOBEACHO ISl MOPIBHSIHHS 010aKTUBHOTO CKJIa Ta ayTOJIOTTYHOT
KiCTKU. Byno nmpoBeneHo npoCcneKTUBHE pPaHA0MI30BaHEe JTOCIIHKEHHS, SIKE BKIIOYAIIO
25 mami€eHTiB 13 BAABICHUMH OJHOOIYHMMH TIEPEIOMaMH ILJIaTO BEJIMKOTOMIJIKOBOI
kictku. [lamienTr Oynu po3mijieHi Ha JIBl TPYNH, B OJHIM 3 HUX SK METOJ JIIKyBaHHS
BUKOPHUCTOBYBaJIM O10aKTMBHE CKJIO, a B I1HINIA ayTOJOTIYHY KICTKOBY TKAaHHHY.
[Ipotarom poky 3a JBOMa Tpymamu CIIOCTEpIrajy Ta MOPIBHIOBAIM iX 3a Oararbma
Moka3HWkamMu. B KiHI JoCTiKeHHsT He OyJ0 BHSBICHO CTAaTUCTUYHO 3HAUYIIUX
BIJIMIHHOCTEM MDK TrpynamMu. Y pe3ylbTaTi LbOro AOCHIHKEHHS aBTOpH NN
BHCHOBKY, 110 O10aKTHBHE CKJIO MOXe OyTH aJlbTepHATUBOIO JJi 3allOBHEHHS
KICTKOBHX A€()EKTIB MPU BABJIECHUX MEPEIOMax BEIUKOTOMIJIKOBOI KICTKH [7].

Takoxx K. Pernaa ta criBaBTOpamMu OyJIO MPOBEACHO CXOXE TOCTIKEHHS, alie 3
niana3oHoM B 11 pokiB. ABTOPH Tak0K MOPIBHIOBAJIU 010aKTUBHE CKJIO Ta ayTOJIOTTYHY
KICTKOBY TKaHMHY NpPH BJABJICHHUX IME€peIoMax IUIaTO BEJIUKOTOMUIKOBOI KICTKUA. Mix
JIBOMa TpyIlaMu He OyJIO BHUSBIICHO 3HAYYIOI PI3HUIIN, IO IIE pa3 MIATBEPIKYE TOU
(akT, 1o 610aKTUBHE CKJIO € TAPHOIO aJTFTEPHATUBOIO 3 CTAOUIHBHUM JOBTOCTPOKOBUM
pE3yaBTaTOM JIIKYBaHHS [§].
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Kninigai  qocnmipkeHHS  MPOJEMOHCTPYBATM  €(PEKTUBHICTH  BHUKOPHCTAHHS
010aKTHBHOTO CKJIa IIPH JIIKYBaHH1 XPOHIYHOTO OCTEOMIENITY, 1H(DIKOBAaHUX HE3POIIICHb
Ta MOCTTPAaBMaTHYHUX KICTKOBUX 1H(EKITIH.

VY nociipkeHH1 B3sJM ydacTh 18 TallieHTiB, sIKI Majd CENTHYHE HE3POIICHHS
JOBIUX KICTOK. BoHM mpoMiuin XipypriuHe JiKyBaHHS Ta PE3EKIIi0 3 BUKOPUCTAHHSIM
O0loaktuBHOrO ckja. IllecTepo 3 HMX MNPOWILIM BHYTPIIIHIA OCTeOCHHTE3, a 12
JIKYBaJIMCS 3 3aCTOCYBaHHSIM 30BHIIIHIIIHIX (ikcaropiB. Ilicmsa 1BOX pOKiB
CIIOCTEPEXKEHHSI PEHTTEHOJOTIYHO 3aroeHHsl Oyno mocsarHyto y 17 13 18 Bumanakis
(94,4%, ogun natienT OyB BTpauyeHUI 7151 MOAABIIOTO OTIISAY).

Y maiieHTiB 13 KIIHIYHO Ta PEHTTEHOJOTIYHO MIATBEPHPKEHUM XPOHIYHUM
OCTEOMIENIITOM, SIKHX JIKYBaJd OIOaKTMBHHM CKJIOM, MICISi POKY CIOCTEPEKEHHS
90,3% Oynu knacudikoBaHi sIK «BiIBHI B XBOpoOmW». Ile mokasaio, 1o 010aKTUBHE
CKJIO € 0€3MeYHUM 1 €()eKTUBHUM 3aMIHHUKOM KICTKH IIPH KaBITAPHOMY XPOHIYHOMY
octeomieniTi. L1 mociiKeHHsS] AEMOHCTPYIOTh, III0 3aCTOCYBaHHS 010aKTUBHOTO CKJIA
pH 1HGEKIITHIX 3aXBOPIOBAHHIX KICTOK Ma€ BUCOKY €(DEeKTUBHICTH [9].

He3Bakatoun Ha edEeKTUBHICTh I'PaHYJIbOBAaHUX MaTepialliB, IXHE 3aCTOCYBaHHS
00OMe>KyBaI0Cs HE3/IaTHICTIO BUTPUMYBATH MEXaH1uHI HAaBAaHTAXXEHHS Ta 3alIOBHIOBATU
Benuki nedextu. Po3pobneni HoBi ¢popmu BAG (kictkoBi nement, MBG Tta 3D-
KapKacH) 3a0e3MeuniIf CyTTEB] MepeBaru, Malour: HU3bKY €K30TEPMIUHY TEMIIEpaTypy
tBepAiHHsA (40°C), 3amobiraroud TEPMIYHOMY IMOIIKOMKEHHIO TKAaHWH; BIJIMIHHHM
TPaHCIOPT JIKIB Oe3nocepeaHh0 y BOTHHUINE 1HQEKIi, M0 e()EeKTUBHO JIKye
OCTEOMIENIT JIOKAJIbHO; TOCHUJICHUW aHTIOreHe3 3aBIsSKH 10HaM CTPOHIIIIO,
MOKPAIIYIOYU 1HTETpaIlil0 MpOoTe3iB; a TaKOK MIIHUN XIMIYHUNA 3B'SI30K 3 KICTKOIO,
3arno0irarour yTBOpeHHI0 (i0po3HUX 00O0JOHOK Ta 3aXHIal0Yl METaJIeBl MPOTE3H Bij
Kopo3ii 1 T.a. [10]

Opnak cknanuim Gopmu BAG BusiBunm HU3Ky 1HmuX npobiem. [lo-nepe, npu
JOCTaBLI JIIKK JIETKO PYWHYIOThCS MiJ Yac CHiKaHHS a00 yepe3 BIUIMB PO3UMHHUKIB Y
30/1b-TeNb Tpotieci. [lo-apyre, MOBHOIIHHE BPOCTAHHS CYJAWH MOXIJIMBE JIMIIE 32
YMOBHU BHUCOKOi MOpPUCTOCTI (60%), KPUTUYHO 3HIDKYIOYM MIIHICTH KapkaciB. Ilo-
TpeTe, MOCUJICHHS BJIACTMBOCTEN Marepiaidy 3a paxyHOK 10HIB mae Mexy. Ilig gac
Jierpajanii cKiia 3aHa/ITO BeJIMKa IXHs YaCTKa TOKCUYHO BILJTUBAE HA OPTaHi3M JIIOJUHHU.
[To-ueTBepTe, Yepe3 pI3HUIIO KOE(IIEHTIB TETIOBOTO PO3IIMPEHHS CKIOTOKPUTTS
BIJIMIAPOBYETHCS BiJ MeETaleBOi Marpuill iMmIutaHTtara. KpiM Toro, 3aiuinaerbcs
CKJIAJIHUM 3aBJaHHSIM CHHXPOHI3YBaTH MIBUJKICTh Jerpajaiiii Ckja 31 HIBUJIKICTIO
YTBOPEHHSI HOBOI KICTKOBOiI TKaHuHH [ 10].

BucHoBok: bioakTuBHe CKIO — 1€ BHCOKOC(EKTHBHA allbTepHATHBA
ayTOJIOTIYHUM TpaHCIIAHTAaTaM 3aBISKH MIITHOCTI XIMIYHOTO 3B'SI3Ky 3 KICTKOIO,
CTUMYJIFOBAaHHIO TPOIECIB OCTEOreHe3y M aHTioreHe3y Ta O00poThOi 3 JIOKaIbHUMHU
iHpekmisimu. TloBHOIIIHHE BMNPOBA/PKEHHS 1HHOBAIIMHUX (opM MaTepiainy Ie
noTpelye MOAAIBIINX HAYKOBUX JOCIHIKEHb, Ta YHIKAJIbHA 3/IaTHICTh BITHOBIIOBATU
TKAaHUHU pPOOUTH WOTO OAHIEID 3 HAWUNEPCIEKTUBHIMINX TEXHOJOTIH, IO B
MaiiOyTHHOMY MOBHICTIO 3aMIHUThH TPaBMaTHYHI EPECAIKH.

147



MEDICINE
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

Cumcok Jgirteparypu

1. “Bioactive Glass in Tissue Regeneration: Unveiling Recent Advances in
Regenerative Strategies and Applications”, Yanlun Zhu, Xuerao Zhang, Guozhu
Chang, Shuai Deng, and Hon Fai Chan, First published: 16 July 2024, P. 1.

2. Hench L. L. The story of Bioglass®. Journal of Materials Science: Materials in
Medicine. 2006;17:967-978. https://doi.org/10.1007/s10856-006-0432-z

3. Zheng K., Boccaccini A. R. ta iH. Bioactive Glass Applications: A Literature
Review of Human  Clinical  Trials.  Materials.  2021;14(13):3563.
https://pmc.ncbi.nlm.nih.gov/articles/PMC8470635/

4. Boccaccini A. R., Chen Q., Lefebvre L., Gremillard L., Chevalier J. Bioactive
Glass and Glass-Ceramic Scaffolds for Bone Tissue Engineering. Materials Science
and Engineering: R: Reports. 2010;70(3—4):129—-156.
https://pmc.ncbi.nlm.nth.gov/articles/PMC5445790/

5. Hench L. L., Splinter R. J., Allen W. C., Greenlee T. K. Bonding mechanisms at
the interface of ceramic prosthetic materials. Journal of Biomedical Materials
Research. 1971;5(6):117—141.https://doi.org/10.1002/;bm.820050611

6. Zhou X., Zhang N., Mankoci S., Sahai N. Silicates in orthopedics and bone tissue
engineering materials. Journal of Biomedical Materials Research Part A.
2017;105(7):2090-2102. https://doi.org/10.1002/jbm.a.36061

7. Heikkild JT, Kukkonen J, Aho AJ, Moisander S, Kyyrénen T, Mattila K.
Bioactive glass granules: a suitable bone substitute material in the operative treatment
of depressed lateral tibial plateau fractures: a prospective, randomized 1 year follow-
up study. J Mater Sci Mater Med. 2011;22(4):1073—-1080. doi:10.1007/s10856-011-
4272-0. PubMed

8. Pernaa K, Koski I, Mattila K, Gullichsen E, Heikkild J, Aho A, Lindfors N.
Bioactive glass S53P4 and autograft bone in treatment of depressed tibial plateau
fractures — a prospective randomized 11-year follow-up. J Long Term Eff Med
Implants. 2011;21(4):287-294. doi:10.1615/JLongTermEffMedImplants.v21.14.20.
PubMed

9. Lindfors SCE, Arts CJJ, Lindfors NC. Clinical Use of S53P4 Bioactive Glass in
the Treatment of Bone Defects and Infected Bone: A Systematic Review of the Quality
of Clinical Outcomes and A Grade Assessment. Advanced Healthcare Materials. 2025.
PMID: 41340359; PMCID: PMC12864592.

10. Huang Y, Li L, Shi Z, Cui X, Pan H, Li B. [Application and research status
of bioactive glass in bone repair]. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi. 2020
May 15;34(5):660-666. Chinese. doi: 10.7507/1002-1892.201908093. PMID:
32410437; PMCID: PMC8171856.

148



MEDICINE
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

CYUYACHI NPUHLUIM NMIATPUMKHU JJIAKTAILII:
®1310JIOTTYHI MEXAHI3MU, TOKA3OBI IMIJIXO/IA TA
POJIb MAPTHEPCHLKOI MMIJITPUMKH

JloroBchka Tersina BasnepiiBna
K.M.H., IOIIEHT KadeIpu MponeaAeBTUKH TeaiaTpii
IBanO-DpaHKiBCHKUIT HAIlIOHATBHUA METUYHUN YHIBEPCUTET

Konapun Anina AprypiBHa
Crynentka
IBano-®dpaHKiBChKUI HAI[IOHAIIBHUM METMYHUN YHIBEPCUTET

['pynHe BUTOAOBYBaHHSI € BaKJIMBOIO CKJIQJIOBOIO 3a0€3MEUECHHSI ONTUMAIbHOIO
POCTY Ta PO3BUTKY TUTHUHHU, @ TAKOK OJTHUM 13 YNHHUKIB 30€pPEKEHHS 3/I0pPOB’ sl MaTepl.
CywacHu#l miaxijJ 10 Oprasi3anli Jakramli nepeadayae He Jauile 1HQOopMyBaHHS )KIHKA
Mpo TMepeBaru TIPYJHOrO0 MOJOKa, a W (OPMyBaHHS CHOPUSTIMBUX YMOB JIJIsi
CBOE€YACHOTO TOYaTKy Ta TPHUBAJIOrO0 MPOJAOBKEHHS TPYJHOIO BHUIOJOBYBaHHS,
HaJIaHHS IPAKTUYHOI TOMMOMOTH Ta 3a0e3Me4eHHs ICUXOJIOT1YHOI MATPUMKH [1, ¢. 5—
12; 2, c. 7-15]. BOO3 Tta IOHICE® pekoMeHIyIOTh pO3NOYMHATA TPYJHE
BUTOJIOBYBAHHS  MPOTSATOM  TMEPIIOI  TOJAWHU  TICHS  HAPOJKEHHS  JAUTHHH,
3a0e3MneuyBaTi BUKIIOYHO TPYAHE BUTOJOBYBAHHS YIIPOIOBXK IMEPUIUX IIECTH MICSIIIB
KUTTS, a MICJSI BBEJCHHS MPUKOPMY IPOJIOBXKYBATH TOAYBaHHS TPYAbMHU JO JIBOX
POKIB 1 foBe [4].

OcoOnuBe 3HAYCHHS NJiIsi CTAHOBJICHHS JaKTallli Ma€ paHHIA KOHTAaKT MaTepi 3
JTUTUHOIO TICJIsI TOJoriB. BuKIiaziaHHS HOBOHAPOJKEHOTO Ha JKUBIT Marepl Ta
3a0e3neueHHs] 0e3MepepBHOIO0 KOHTAKTY «IIKipa 0 MIKIpU» CHPUSIOTH PAHHBOMY
MPUKIAIAHHIO 10 TpyAei, OTPUMAHHIO JIUTUHOK MOJIO3MBA Ta TIJIBUIIYIOTh
IMOBIPHICTh YCIIIITHOTO BCTAHOBJICHHS JakTallii [4]. MoJyi0o31BO, 110 MPOAYKYETHCS Y
Mepl JHI MICas MOJIOTIB, € KOHUEHTPOBAHUM JKEPEIOM MOKMBHHMX 1 O10J0TTYHO
aKTUBHUX  KOMIIOHEHTIB, HEOOXiAHUX I  ajamntaiii Ta  HOPMAaJIbHOTO
(yHKIIIOHYBaHHS OpraHi3My HOBOHapokeHoro [1, c. 12—18].

['pynHe BUTOJOBYBaHHS SIBIIIE COOOKO HE nMIE crocid 3abe3nmedyeHHs AUTHHU
MOKUBHUMHU PEUOBWMHAMH, a M CKIamHUN (h1310JIOTIYHUN TPOIEC, CTAHOBJICHHS Ta
nepedir IKOro BUBHAYAI0THCS B3aEMOIIEF0 MATEPUHCHLKOTO OPraHi3My, MOTpeOd TUTUHU
Ta YMOB HaBKOJIMIIIHBOTO CEPEOBHUIIA. Y CIIIIHOMY (hOPMYBaHHIO JIAKTallli COPUSIOThH
MpaBWbHE TMPUKIANAHHA AWUTHHH JO TpyAeH, TOXyBaHHA BIJIMOBITHO 1O ii
(1310JI0TTYHUX MTOTPEO Ta CBOEUACHE BUSBIICHHS ¥ TIOI0IaHHS TPY/IHOIIIIB, TTOB’ I3aHUX
13 makrargero [ 1, ¢. 18-32; 3, ¢. 20-35]. ¥V 11boMy KOHTEKCT1 MEAMYHUI MPAIIBHUK Ma€
HE 00OMEXYBaTHCS HAJJaHHIM 3araJIbHUX PeKOMEH/allli, a JIeMOHCTPYBATH MPaKTUYHI
HAaBMYKH, OIIIHIOBATHM NPOLEC TOJyBaHHSA Ta 3a0e3ledyBaThd Marepi HEOOXITHY
MIATPUMKY, OCOOJIMBO B MEPIIIi JIHI MICIIs MOJIOTIB.

OCHOBHi NPUHIUITKA CY4YaCHOI OpPraHi3auii FPyAHOr0 BUT00BYBAHHA
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Panuiti nouamox epyonozo eucooogysanns nepeadavyae NpUKIAIaHHSI JTUTHHU 10
rpyJeil ynpoJoBX MEepIIoi TOAWHM MICHs HapoKeHHs. Takui miaxin 3adesneuye
CBOEYACHE OTPUMAHHS HOBOHAPODKEHUM MOJO3MBa Ta cropusie (HopMyBaHHIO
e(eKTHBHOI B3aeMOJIii MiX MaTip’to 1 JuTHHOI. PaHHIN Ta OGe3nepepBHUN KOHTAKT
«IIKIpa 10 MIKIPH» TAaKOX MAa€ BaXKJIMBE 3HAUCHHS JJI1 CTAHOBJICHHS JaKkTalii [4].

Buknioune epyone sueooosysamnns 03Hadae, Mo MPOTITOM MEPIIUX MECTU MICSIIIB
KUTTS AUTHHA OTPUMYE BUKJIIOYHO IPyIHE MOJIOKO 0€3 J0/IaTKOBOI'O BBEJCHHS BOJM,
IHIIMX HAIMOiB 49X 1XKi, 32 BUHATKOM HEOOXIJHHUX JIKapChKUX 3aco0iB, BITaMiHIB,
MiHepasliB a00 pO3uYMHIB ANl mepopanbHOi perigparanii [4]. Ilicns mocsarHeHHS
[IECTUMICSIYHOTO BIKY [0 PAaIliOHy IMOCTYIIOBO BBOJATH O€3MEUHUN Ta MOKUBHUN
MIPUKOPM, OJHOYACHO NPOJOBXKYIOUHM TpyAHE BUronoByBaHHs [4]. BonHouac,
MMOYMHAIOYHM 3 YOTHPHUMICSIHOTO BIKY, MPUKOPM MOXKE BBOJUTHCS 3 ypaxXyBaHHSIM
1HIWBIAYaJIbHUX MOTPEO JUTHHU Ta PEKOMEHJIAIIIH JiKaps, 30KpeMa JiJisi CBOEYACHOTO
BBCJICHHS ITOTEHITIHO aJIepPTeHHUX MPOAYKTIB 1 3HIKCHHS PU3UKY PO3BUTKY Xap4OBOi
aneprii.

l'ooyeanna 3a nompeb6orw Oumunu Tiependavyae MNPUKIAAHHA 10 TpyAeH y
BUIMOBIA, Ha (Pi310JOTIYHI CHUTHAIM TOJOAYy, a HEe BIANOBITHO JO CYBOPO
BCTaHOBJIEHOTO yacoBoro rpagika. BOO3 pekoMenaye ronyBaTi IUTHUHY TakK 4acTo,
K BOHA I[bOTO MOTPEOYE, SIK Y ACHHUM, Tak 1 B HiuHui vac [4]. Takuii npunnmn gae
3MOTY MiITPUMYBATH JIOCTATHIO CTUMYJISIIIIIO JIAKTAIlli Ta BPaXOBYBaTH 1HIUBITyaJIbHI
MOTPEOU HEMOBJISITH.

lliompumka mamepi € OTHUM 13 BU3HAYAJIbHUX YAHHUKIB YCIIIIIHOTO CTAHOBJICHHS
Ta 30€pEeKEHHS TPYJHOTO BUTOJOBYBaHHSI. Meau4H1 mpalliBHUKA MMOBUHHI HaJlaBaTH
KIHIl JTOCTOBIPHY i HayKoBO OOIpyHTOBaHy IH(opmalito, aornomMaratd y pasi
TPYJIHOUIIB 13 MPUKIAJAHHAM IUTUHW, BUHUKHEHHS OOJIOYOCTI COCKIB, HaOpsKy
MOJIOYHHX 3aJ103 Ta IHIIMX NOIIKUPEHUX MPOOIIEM, OB’ I3aHMX 13 JIAKTAI[IE0, BOJHOYAC
YHUKAIOYHM CTBOPEHHS JOJIATKOBOIO MCUXOJIOTTYHOTO TUCKY [1, c. 32—45; 4].

BaxxnuBoo CKIIaJ0OBOIO Cy4acHOT MOJIENI MATPUMKH € MAPTHEPCTBO y TPYAHOMY
BUTO0BYBaHHi. BoHo mepenbavae 3amydeHHS HE JHIIE Marepl Ta MEIUYHOTO
MpalliBHUKa, a i 0aThbKa AUTHUHU, IHIITUX YICHIB POJIUHH Ta HAWOIMKIOTO COIIAIBHOTO
otoueHHd. [lapTHepchbka NIATPUMKA MOXKE pEali30ByBaTUCS 4Yepe3 CTBOPEHHS
CHOPUSTIIMBUX YMOB JJisi BIATIOYMHKY Martepl, JOMOMOTY B JOTJSAI 3a JAUTHHOIO,
EMOIIIHY TIATPUMKY Ta 3a0XOYEHHS JI0 CBOEYACHOTO 3BEPHEHHS MO MpodeciiiHy
JIOTIOMOTY Y pa31i BAHUKHEHHSI TPYAHOILIB. J{aH1 CUCTEMaTUYHOIO OIJISITY CB114YaTh, L0
3a]lydeHHs] 0aThKIB /10 OCBITHIX 1 MCUXOCOIAIbHUX MPOrpaM MIATPUMKUA TPYAHOTO
BUTOJIOBYBAaHHS MOXKE€ TMO3WUTHBHO BIUIMBATH HA HWOTO TPUBAIICTH Ta YacTOTY
BHUKJIFOUHOTO TPYJIHOTO BUTOJIOBYBAHHA [5].

He wmenmoro 3naueHHs HaOyBae (OpMyBaHHS CIPHUSTIMBOTO CEPEIOBHINA Y
3akjangax oxopoHu 3ao0poB’s. Iwimiarmuea BOO3 Tta IOHICE® «Jlikaphs,
100pO3UwWINBA A0 TUTUHIWY CIIPSMOBaHA HA CTBOPEHHS YMOB, 110 CIIPUSIOTH PAHHEOMY
MOYaTKy TPYJHOTO BUTOJOBYBAaHHS, CHIJILHOMY MepeOyBaHHIO MaTepi Ta AUTHHH Ta
OTPUMAHHIO KIHKOIO HeoO0XimHoi mpodeciiinoi momomoru [4]. B VYkpaini Takox
pPO3BUBAETHCS MEpeka 3aKJIajliB, OPIEHTOBAHUX Ha MIATPUMKY TPYAHOTO

150



MEDICINE
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

BHUTOJIOBYBAaHHSI, 30Kpe€Ma IIIJISIXOM YNPOBAHKCHHS BIAMOBIMHUX CTAaHIAPTIB Ta
M1IBUIIECHHS MTPO¢eCifHOT KOMIIETEHTHOCTI MEAUYHUX MPAIliBHUKIB.

OxkpeMoi yBaru mnotpelOye mpobiieMa momupeHHs MipiB Ta HeI0CTOBIPHON
indopmanii mpo rpyane BuromaoByBaHHs. OAHUM 13 HaWOUIBII MOIIMPEHUX €
TBEPKCHHS, 1110 HE3HAYHA KiJIbKICTh MOJIOKA B TEPIII JHI IICIIs MOJIOTiB 000B’ I3KOBO
CBITYUTH MPO HECHPOMOXKHICTh JKIHKK 3a0€3MEeYUTH TUTUHY TPYAHUM MOJOKOM.
HacnpaBai B el mepiog NPOAYKYETHCS MOJIO3UBO, 00°€M SKOTO (hi310JI0TIYHO
HEBEIIMKHI, OJJHAK WOTO CKJIAJ BiAMOBITae moTpedamM HOBOHAapoKeHoro [1, ¢. 12—18;
4]. Tammm nommpeHuM MipoM € HEOOX1THICTh TOAATKOBOTO JOTOIOBAHHS 30POBOI
JUTHHU BOJOI0 TMPOTATOM TMEPIIMX IMECTH MICAIIB JKATTA. BigmoBigHO 10
pexomennanii BOO3, 3a yMOBH BUKIIOYHOTO TPYAHOTO BUTOJOBYBaHHS JOJATKOBE
BBEJICHHS BOJIM HE MOTpiOHE [4].

[lommpeHHs HEAOCTOBIPHOI 1H(pOpPMAIIl MOXE HEraTMBHO IO3HA4YaTHCS Ha
BIIEBHEHOCTI MaTepi y BJIACHIN 3[aTHOCTI TOAYyBaTU JUTHUHY TPYAbMHU Ta CIPUATH
HEOOTPYHTOBAaHOMY PaHHBOMY IE€PEXO/y Ha 3MilIaHe abo IMTy4YHE BUTOI0BYBaHHS. Y
3B’SI3Ky 3 IIMM BaXJIMBUM 3aBJIaHHSIM MEJIWYHUX TMPAIlIBHUKIB € HE JHUIIe
iH(QOpMYBaHHS JKIHKK PO MepeBaru rpyAHOr0 MOJIOKa, a il popMyBaHHS HABUUYOK
KPUTUYHOTO OIIHIOBAaHHSA 1H(MOpMAIlli, OTPUMAHOT 13 COLIATILHUX MEPEK, PEKIAMHHUX
MarepiaiiB Ta HEOPIIIHHUX JKEpE.

BaxxnuBoio CKJIal0BOI0 3aXHUCTY TPYIHOTO BHUIOJIOBYBAHHSI € PETYJIIOBAaHHS
MAPKETHHI'Y 3aMIiHHMKIB TPYJIHOr0 MOJOKAa. MIKHAapOJHUN KOJIEKC MApKETUHTY
3aMIHHUKIB TPYJHOTO MOJOKa, NPUHUHATUN BcecBITHbOIO acaMOJeer0 OXOpPOHH
3nopoB’st y 1981 porri, cnpsiMOBaHUMI Ha 3aXHCT MaTepiB 1 JiT€Hl BiJ HEHAJIEKHOTO
MPOCYBAaHHS  BIAMOBIAHOT  MOpOAyKiii. 30KpeMa, TmepeadayeHo  OOMEKEHHS
0€3KOLITOBHOTO PO3MOBCIO/LKEHHS 3pa3KiB AUTSIUUX CyMIIIE cepesl BariTHUX JKIHOK,
MaTepiB Ta WICHIB iXHIX CIMEH, a iIHpopMallis PO NepeBaru rpyIHOro BUTOJI0BYBaHHS
Mae OyTH HaJEKHUM YMHOM MpPEJCTaBIe€Ha HAa BIANOBIAHIN npoaykuii [4]. B Ykpaini
3aKOHOJIABCTBO TaKOX IMepeadavae 3a3HAYEHHS Ha ETUKETKaxX ITUTSIYUX CyMIIIeH
iH(dopMarri mpo 6e3yMOBHY MepeBary rpyJIHOT0 BUroAoByBaHHs [6]. Takum 4uHOM,
WIeThCss HEe Mpo 3a00pOHY BHUKOPUCTAHHS AUTSYMX CYMIIIEH SIK TakuX, a Ipo
HEOOXITHICTh 3aXUCTy IPYJHOTO BUTOJOBYBAHHS BlJ HCHAJIECKHOTO MapKETHHTOBOIO
BIUTMBY Ta HEOOTPYHTOBAHOI 3aMiHU TPYIHOTO MOJIOKA.

OTxe, CydyacHUW MIAXIJ O OpraHizaiii Ta MATPUMKH JIAKTaIlli IPyHTY€ETbCS Ha
MPUHIKNAX JT0Ka30BOCTI, 1HAMBIAyaTi3alii Ta MapTHEPCHhKOI B3aeMOili. MenuuHuii
MpaliBHUK Ma€ BUKOHYBAaTH HE KOHTPOJIIOIOYY, a MEpeayCciM KOHCYJIbTaTUBHY Ta
MIATPUMYBAJIbHY (YHKIIIO, JONOMAararoyd marepi npuilMatd moiH(OpMOBaHi
PIIIICHHS Ta CBOEYACHO JIOJIATH TPYIHOIII, TOB’S3aHI 3 TPYJHUM BHT'OJOBYBAaHHSIM.
BonHouac BiIMOBIAQIBHICTG 3a MIATPUMKY JIaKTallli HE TMOBUHHA TMOKJIAIATUCS
BUKJIIOYHO HA JKIHKY: BaroMy pojib y I[bOMY IpPOLECI BIJIITPAIOTh CiM’sl, TAPTHEPH,
MEUYHI PAIIBHUKH Ta CHCTEMa OXOPOHHU 3/I0POB’sI 3arajioM.

BucnoBok. ['pyaHe BurogoByBaHHs € (i310J0TIYHO OOTPYHTOBAHUM CIIOCOOOM
XapuyBaHHS HEMOBIISITH, SKUH 3a0e3reduye AUTHHY HEOOXITHWMU TMOXWUBHUMU Ta
010JI0T1YHO AKTUBHUMHU KOMITOHEHTAMU ¥ CTBOPIOE YMOBH JIJIsI 11 ONTUMATILHOTO POCTY
Ta pPo3BUTKY. OCHOBHUMH TPHHIMIAMH WOTO MIATPUMKHA € PaHHIA TOYaTOK
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roMyBaHHs, 3a0e3MeueHHs KOHTAKTy «IIKipa 0 MIKipW», BUKIIOYHE TPYIHE
BUT'OJIOBYBAHHS MPOTATOM MEPIIUX MIECTH MICSIIB KUTTS, TOJYBaHHS BIJIIOBITHO 0
noTped TUTUHM Ta CBOEYACHE HaJaHHA npodeciiiHoi qonmomoru Martepi [1-4].

EdekTuBHICTD IPyTHOTO BUTOJI0BYBAHHSI 3HAYHOIO MIPOIO BHU3HAYAETHCS SKICTIO
iHpopMariitHoi, MEeAUYHOI Ta TCHUXOJOTIYHOI MATPUMKH. OCOOJIMBOrO 3HAYCHHS
HaOyBa€e MapTHEpPChbKa MOJENb, 3a SIKOi 0aThKO, pOJAMHA Ta MEJWYHI MPaIIBHUKU
CIUJIbHO (OPMYIOTh CHPHUSATIMBI YMOBH JUIsI CTAHOBJICHHS Ta 30€peKEHHS JIaKTaIlii.
[lomonanna mnomupeHUX Mi(iB, MiABHIIEHHS PIBHA MEAMYHOI TPAMOTHOCTI Ta
0OMEKEHHSI HCHAJIGKHOTO MApPKETHUHTY 3aMiHHUKIB TPYIHOTO MOJIOKA € BaKIMBUMU
CKIIaZOBUMHU (OPMYBaHHS KyJbTYPH BIAMOBIJATHHOTO CTABJICHHS N0 TPYIHOTO
BHUT'OJIOBYBaHHS.

TakuMm 9MHOM, CY9acHY CHCTEMY IMATPUMKH TPYJTHOTO BUTOOBYBAHHS JOIITHHO
pPO3MIIAIaTH HE JIUIIE K CYKYITHICTh MEIUYHUX PEKOMEHAIlN, a K KOMIUICKCHHM
MPOIIEC, 110 MOEAHY€E MPUHIUIK JTOKA30BO1T MEIUIIUHU, MTPOCBITHUILKY ISIIbHICTD,
MapTHEPChKY B3a€MOJII0, TICUXOJIOTIYHY TMIATPUMKY MaTepi Ta CTBOPEHHS
CIPUSTIIMBOTO CEPEIOBUIIA JIJIsl 3a0€3MeUeHHS 3/I0POBOT0 PO3BUTKY JIUTHUHHU.
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BUKJAJAHHSI TPABMATOJIOI'IL TA OPTOIIEAIL B
YMOBAX BOEHHOT'O YACY B YKPAIHI

IMaBanuko FOpiii
K.M€JI.H., TOIIeHT Kadeapu TpaBMaTojorii, opronedii Ta BITX
OpechKoro HalliOHATBHOTO METMYHOTO YHIBEPCUTETY

[ToBHOMacIITaOHa BiiffHA B YKpaiHi CyTTEBO 3MIHUJIA CTPYKTYPY TPAaBMATOJIOTTUHOT
JIOTIOMOTH Ta BHCYHYJIa HOBI BUMOTH JIO MIATOTOBKH JIiKapiB. 3pOCTaHHS KIIBKOCTI
00HOBUX, MIHHO-BUOYXOBUX 1 BOTHENAJIbHUX IIOPAHEHb, BUMAJKIB TOJITPaBMH,
CKJIaJIHUX TMEpPEeJIOMIB Ta YIIKOJKEHb KIHIIIBOK MOTpeOye BIAMOBIIHOI ajarnTariii
OCBITHBOTO TIPOIIECY 3 TPABMATOJIOTIi Ta opTomeaii. YKpaiHChKHIl AOCBIJ HaJaHHS
JOTIOMOTH NpU OOMOBUX YUIKOJKEHHSX AEMOHCTPYE HEOOXIJIHICTh YAOCKOHAJIEHHS
KJIIHIYHUX QJITOPUTMIB 1 MIATOTOBKH (paxiBIIB A0 poOOTH B yMOBaxX OOMEXKEHHX
pecypciB [1, 2]. BonHo4yac HaBYaHHS BIIOYBA€ThCSI B yMOBaX OOMEKEHOTO IOCTYILY JI0
KJIIHIYHUX 0a3, mepeMillieHHs 3/100yBayiB OCBITH, TOBITPSIHUX TPUBOT Ta HEOOX1AHOCTI
MOETHAHHS OYHOTO 1 IMcTaHuiiHoro gpopmaris [3].

Mera poboTu — OOIpyHTYBaTH HampsIMH BJOCKOHAJEHHS BUKJIAJaHHSA
TpaBMATOJIOTIT Ta OPTOMEAll HUIIXOM aJamnTailii OCBITHIX MpOTrpaM J0 Cy4YacHHUX
noTped CUCTEMHU OXOPOHHU 3/I0pOB’sl YKpaiHU B yMOBAaX BOEHHOTO 4acy.

B yMoBax BifiHM MpIOPUTETHUMHU HamNpsiMamMu MiATOTOBKU 3/100yBadiB OCBITH €
JIIarHOCTMKAa Ta JIKyBaHHSA OOMOBOiI TpaBMM, NPUHLMWIIM TEPBHHHOI XIPYpridHOi
oOpoOKM paH, THMYacoBa M OCTaTOYHA CTaOLI3allsd MEepeIOMIB, JIIKyBaHHS
VIIKO/J)KEHb M’SKUX TKaHWH, MIHHO-BUOYXOBUX TpaBM 1 mouitpaBMH. OcoOIMBOro
3Ha4YeHHs1 HaOyBae 3acBO€HHS mpuHIUMIB damage control surgery Ta damage control
orthopedics, anropuT™MiB COpPTYBaHHS TNOCTPaXJAIMX, €BaKyalllii ¥ eTarHoro
nikyBaHHs [1, 2, 4].

CyyacHe BUKJIAJaHHS TIOBUHHO 0a3yBaTHCSi Ha TOE€JHAHHI TEOPETHYHOI
IITOTOBKH, TPAKTUYHUX HABUYOK 1 CUMYJISIIIHHOTO HaBYaHHs. JIOIIBHUM € IHUPOKE
BUKOPUCTAHHA  KIIHIYHUX  CIICHApiiB, CHUTyalllHHUX  3a7a4, TPEHAXEPIB,
BijJicoMaTepiaiiB, aHaI3y KJIIHIYHUX BUNAIKIB 1 TeIeMEeIUIHUX TEXHOJIOTiH. JlocBi
peatizallii mporpam HaBYaHHs 3 TPaBMATOJIOTIi B YKpaiHi Mij yac BIHHU MIATBEPIKYE
JOUUIBHICTh CTPYKTYPOBAHUX KYpPCIB, OIIIHIOBaHHS HAOyTHUX 3HaHb 1 PO3BUTKY
KOMIICTEHTHOCTEH MEIMYHMX IpaIliBHUKIB [3].

Oxpemuii HampsiM CTaHOBHTH IMIJATOTOBKAa JO HagaHHS JOMOMOTH TpHU
VIIKO/PKEHHSIX  KIHLIBOK. 3700yBadi OCBITMU TIOBUHHI BOJIOAITH CYyYaCHUMH
NpUHIMIAMU IMMOOLTI3aMii, peno3uiii Ta (ikcanli MepeaoMiB, 3aCTOCYyBaHHS
30BHIIIHIX (PiIKCaTOPiB, BUKOPUCTAHHS TYPHIKETIB Ta I1HIIMX 3acC00IB KOHTPOIIIO
KpOBOTEU1, a TAKOK PO3YyMITH MOKA3aHHS J0 €TAlHOTO XipypriuHoro JikyBaHHs [1, 2,
4]. HayanbHi mporpamMu HEOOXIJHO Y3rOJKYyBaTH 3 aKTyaJIbHUMHU KIIIHIYHUMH
MPOTOKOJIaMHU YKpaiHu MO0 JIIKyBaHHS OOHOBUX MOpaHEHb [5].

BaxnuBuMm 3aBoaHHSAM € 30€peXeHHs BHCOKMX CTaHAApPTIB OPTOMNEIUYHOI
JIOTIOMOTH B IUBUIBHIN TpakTuill. He3Bakaroun Ha mpioputrer OOHWOBOI TpaBMH,
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OCBITHSI TporpaMa Mae€ BKIIOYATH Cy4YacHI METOJIM JIKYyBaHHsS JI€T€HEPAaTUBHUX,
CHOPTUBHHUX 1 MOCTTPAaBMaTUYHUX 3aXBOPIOBAHb ONMOPHO-PYXOBOTO anapary, 30KpeMa
apTPOCKOMIYHI TEXHOJOTIi, EHIOMPOTEe3yBaHHS CYyIJIOO0IB Ta PEKOHCTPYKTUBHI
orepariii.

Boennuii yac Takox mnoTpeldye IOCHUJIECHHS MUKIUCIUIUIIHAPHOT B3a€EMOJIII.
HapyaHnHs OIIJIBHO MPOBOJIUTH 13 3aTy4CeHHAM (PaxiBIIiB 3 aHECTE310JI0T1i, 3arabHO1
Ta CyAMHHOI Xipyprii, Helpoxipyprii, peabimiTamii Ta (i3uyHOi 1 peabimiTamiiHol
MeauuHA. Takui miaxia crpuse GOpMyBaHHIO KOMIUIEKCHOTO OayeHHs Malli€eHTa 3
TPaBMOIO Ta 3a0€3MEeUeHHIO0 HACTYITHOCTI JIIKyBaHHS — BiJI MOMEHTY TOpaHEHHs JI0
peabimramii [1, 2, 4].

Buknamanas TpaBMAarTosorii Ta OpTOmezii B yMOBaXx BOEHHOTO 4Yacy MOTpedye
MOCTIIHOI aAanTailii OCBITHIX IPOrpaMm 10 pealbHUX KITHIYHUX BUKIUKIB. OCHOBHUMU
HampsiMaM# BJOCKOHAJICHHS € 30UIBIIEHHS YaCTKH TPAKTUYHOI Ta CHUMYJISAIIHHOI
MIATOTOBKH, YIPOBA/KEHHS CYYaCHUX aJrOpUTMIB JIKyBaHHS OOMOBOI TpaBMH,
PO3BUTOK JTUCTAHIIIMHUX TEXHOJIOT1N HaBUYaHHS, MDKIUCIUIUIIHAPHA MIATOTOBKA Ta
BUKOPHUCTAHHS KJIIHIYHOTO JOCBIy YKpaiHCBhKUX JKapiB. Peamizamis 1ux migxoiB
CIPUATUME MiABUIICHHIO SKOCTI MEAMYHOI JOTIOMOTH IMTOPAHEHUM 1 MTOCTPAKIATUM Ta
3MIITHEHHIO CUCTEMHU TPaBMATOJIOTIYHOI JoroMoru Ykpainu [1, 3, 5].
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Abstract: This article is intended to provide a useful reference for pupils and
students who seek to develop a deeper understanding of the English language and
improve their language skills in both academic contexts and oral communication. The
study focuses on the uses of the Present Simple and Present Continuous tenses and
highlights the importance of identifying specific adverbials and time expressions when
analyzing, interpreting, and translating sentences in these tenses. Particular attention is
given to time adverbs and other contextual indicators that help determine the
appropriate tense and clarify the intended meaning of a sentence.
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The Present Simple and Present Continuous Tenses in English

The main characteristic of the affirmative forms of the Present Simple tense in
English is that they indicate an action or state occurring in the present without
specifying whether the action is continuous, temporary, or completed.

The Present Simple is formed by using the infinitive without the particle fo.
However, in the third-person singular, the verb takes the suffix -s or -es. No personal
ending is added to the verb in the other persons; therefore, the verb remains unchanged:

I

You

We work

They

He

She works

It

The Present Simple is used in the following cases:

1. To express habitual or regularly repeated actions. In this case, adverbs and
adverbial expressions such as every day, every week, every year, every summer,
usually, etc. are often used to indicate repetition.

We rest in the village every summer.

2. To express general truths and facts concerning nature and society.

Water boils at 100°C.

3. To describe a characteristic action, state, or behavior of a person.

He speaks English well.

4. To refer to future actions in subordinate clauses of time and condition
introduced by conjunctions such as till, when, until, before, after, and as soon as.
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We shall go to the party as soon as my father comes.

If you invite me, I shall come to you.

5. To express future actions that are scheduled or expected to take place at a
definite time.

The plane flies in five minutes.

She goes to Salyan tomorrow.

Thus, the Present Simple is one of the most widely used tense forms in English.

The Present Continuous

The Present Continuous is used to express an action that is taking place at the
moment of speaking and is still in progress.

The Present Continuous is formed with the present forms of the auxiliary verb zo
be (am, is, are) followed by the Present Participle (Participle I) of the main verb:

[am

He is

She is — playing chess.

Itis

We are

You are — playing chess.

They are

In interrogative sentences, the appropriate form of the verb to be precedes the
subject. In negative sentences, the negative particle not is placed after the auxiliary
verb.

We are speaking English now.

Are we speaking English now?

We are not speaking English now.

She is singing at the present moment.

Is she singing at the present moment?

She is not singing at the present moment.

Students who are beginning to learn English should pay attention to several
important points when using the Present Continuous. They should be aware that there
are certain verbs in English that do not normally express physical or observable actions
and therefore are generally not used in the continuous forms. These verbs are
commonly referred to as stative verbs.

Some of the verbs that are generally not used in the Continuous form include the
following:

a) Verbs expressing mental and intellectual activities
to know — to know, to be acquainted with
to forget — to forget
to hope — to hope
to understand — to understand
to mean — to mean
to suppose — to suppose
b) Verbs expressing wishes and desires
1 to wish — to wish
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" to dream — to dream, to desire
to want — to want
to need — to need
¢) Verbs expressing feelings and emotions
to hate
to love
to like
to dislike
to smell
d) Verbs expressing abstract states or relationships
" to belong
to fit
fo contain
to seem, €tc.

The Present Continuous is used in the following cases:

1. To express an action taking place at the moment of speaking. In such
sentences, time expressions such as now and at the present moment are commonly
used.

They are doing their homework now.

We are sleeping at the present moment.

2. In sentences introduced by Look! and Listen! to indicate an action that is
happening at the moment of speaking.

Look! It is raining.

Listen! Sona is singing.

When analyzing, examining, and translating sentences containing the Present
Simple and Present Continuous, particular attention should be paid to the adverbials
and time expressions mentioned above. These expressions can provide important
contextual clues for determining which tense should be used.

As is well known, Azerbaijani grammar traditionally distinguishes the concept of
the present tense, whereas English differentiates between the Present Simple and the
Present Continuous according to the nature and context of the action.

Conclusion

This article may serve as a useful supplementary resource for pupils and students
who wish to develop a deeper understanding of the English language and improve their
language skills both in their studies and in oral communication.
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Abstract: A prominent representative of the Azerbaijani Enlightenment movement,
Bakikhanov, as a scholar with encyclopedic knowledge, authored fundamental
scientific works in the fields of history, geography, astronomy, logic, and philosophy.
With his work Gulistan-i Iram, he laid the foundations of historiography as a scientific
discipline in Azerbaijan.
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A. A. Bakikhanov is one of the great intellectual figures of the Azerbaijani people.
As one of the prominent Azerbaijani enlighteners of the 19th century and one of the
first historians to lay the foundations of the study of Azerbaijani history, A. A.
Bakikhanov made a significant contribution to the development of historiography
through his work Gulistan-i Iram.

A. A. Bakikhanov was born on July 23, 1794, in the village of Khila (present-day
Amirjan) in Baku, into the family of Mirza Muhammad Khan II. After his father
withdrew from the khanate, the family moved to Quba, where Bakikhanov received his
early education. In addition to having an excellent command of Persian and Arabic, he
thoroughly studied literature, history, geography, and other secular sciences. Owing to
his profound knowledge of Eastern languages, he entered military service in 1820 in
the Separate Caucasian Corps stationed in Tiflis, where he worked as a translator of
Eastern languages in the commandant's office.

The principal contribution of A. A. Bakikhanov to the Azerbaijani people lies in
his theoretical and scholarly legacy. His work Gulistan-i Iram occupies a special place
in his intellectual heritage. Gulistan-i Iram was highly appreciated by M. Kazimbey
and prominent Orientalists such as M. 1. Brasse, B. A. Dorn, and others. The work
presents scientifically substantiated materials on Albania, the Babak movement, the
Shirvanshah state, the Mongol invasions, the Qara Qoyunlu and Aq Qoyunlu states, as
well as the khanates and the process of their incorporation into the Russian Empire, all
of which constitute important aspects of our history. Bakikhanov was also interested
in various fields of archaeology, linguistics, numismatics, ethnography, and toponymy.

In his work Gulistan-i Iram, A. Bakikhanov describes the history of the Azerbaijani
people, particularly the tribes and peoples living in Shirvan and Dagestan, from ancient
times up to the Treaty of Gulistan of 1813. The work essentially consists of an
introduction, five chapters, and a conclusion. In the introduction, the author provides a
concise yet comprehensive definition of the science of history, considering it one of
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the most beneficial fields of knowledge for society and the nation. The book is divided
into five chapters.

In the first chapter of the work, drawing on ancient Eastern sources such as Tarikh
al-Tabari, Tarikh-i Guzida, Nizamat al-Tawarikh, and others, Bakikhanov presents
semi-historical and semi-legendary accounts concerning Noah’s Flood, his
descendants, the lineages of Japheth, Ham, and Shem, Gog and Magog, the Scythians,
the Massagetae, the Khazars, and the rule of the Sasanian monarchs in Azerbaijan.

The second chapter is devoted to the conquest of Azerbaijan and Dagestan by the
Arab invaders and, in general, to the history of the period of Arab rule in these
territories.

The third chapter covers the period of the rule of the Ilkhanids and the Timurids
and provides historical information about the reign and lineage of the Shirvanshahs.
This chapter also contains information about the origins of the Aq Qoyunlu and Qara
Qoyunlu dynasties, as well as the renowned scholar Khwaja Nasir al-Din al-Tusi.

The fourth chapter is devoted to the history of the rule of the Safavid kings and
Nadir Shah Afshar, who ascended the Iranian throne following the collapse of the
Safavid dynasty.

The fifth and final chapter of Gulistan-i Iram covers a period of more than sixty
years, from the death of Nadir Shah in 1747 to the signing of the Treaty of Gulistan
between Russia and Iran in 1813. In the conclusion, brief information is provided about
the prominent scholars, writers, and poets of Azerbaijan.

Among the theoretical works written by A. A. Bakikhanov, religious,
philosophical, and ethical issues occupy a special place. These include such works as
Riyazi-Quds, Tahzib al-Akhlaq, Kitabi-Nasihat, Ayn al-Mizan, and Mishkat al-Anwar.
In these works, he advances the idea that God first created intellect, the pen, and light
as manifestations of the primordial principles, and he himself embraced this
conception.

In this respect, by accepting Sufism, the methodological tradition of Islamic
thought, as well as its doctrine of Wahdat al-Wujud (Unity of Being), A. A. Bakikhanov
became one of its proponents. One of the issues addressed in his works—the
acceptance of the four elements—also brought Bakikhanov closer to the Charvakas,
Sufis, and Hurufis. This demonstrates that A. A. Bakikhanov had a profound
knowledge of Eastern philosophy and thoroughly assimilated its intellectual heritage.

A. A. Bakikhanov was interested in astronomy and studied the works of N.
Copernicus, 1. Newton, and J. Kepler. By accepting and promoting their heliocentric
theory, he contributed to the dissemination of modern astronomical ideas. For this
purpose, he also wrote a work entitled Asrar al-Malakut. The work is devoted to the
mysteries of the universe, astronomy, and cosmography, discussing knowledge about
celestial bodies, the structure of the Earth, and the system of the universe.

A. A. Bakikhanov was also interested in the science of geography and even wrote
a work entitled General Geography. This work is a valuable scientific and
cosmological study that discusses the general characteristics of the Earth, the structure
of the universe, and various aspects of geographical knowledge.

159



PHILOLOGY
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

The legacy of Abbasqulu Agha Bakikhanov remains highly significant in both
scholarly and cultural terms in the modern era. His historical studies are still regarded
as important sources for the study of the history of Azerbaijan and the Caucasus.
Bakikhanov’s research methodology, based on objective sources, serves as an example
for contemporary historians and demonstrates the importance of a scholarly approach
in historiography.
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Abstract

The article provides detailed information on lexical-semantic word groups. It
begins by outlining the key aspects to consider when analyzing homonyms, noting both
their specific characteristics and the factors that may arise during analysis. It highlights
the features that distinguish them from related categories such as homoforms and
homographs. Comprehensive explanations regarding synonyms and antonyms are also
provided, indicating the specific points to focus on when analyzing them. Thus, each
lexical-semantic word group is explained individually and illustrated with examples.
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Introduction

Homonyms are among the important concepts students need to master within the
study of word meanings, as they are words frequently encountered in usage.

Secondary school textbooks define homonyms as follows: words that share the
same spelling and pronunciation but differ in meaning [2]. Other sources classify words
as homonyms if they are identical in sound but distinct in meaning, or if they are
phonetically similar yet carry different meanings. These perspectives can be
summarized by the principle that if words are identical in form but their meanings share
no connection, they are homonyms.

A common challenge for students is distinguishing between homonyms and
polysemous (multi-meaning) words. Although they may sound alike, we teach students
to differentiate between them by explaining their specific characteristics. While
polysemous words belong to the same part of speech, homonyms can belong to either
the same or different parts of speech. For instance, the phrases "the cover of a
notebook" (doftorin {izii) and "the surface of a river" (¢ayin iizii) involve polysemy
because they utilize the same part of speech; conversely, "the cover of a notebook"
(doftorin iizii) and "to swim in the sea" (donizds {iz) represent homonyms because one
is a noun and the other is a verb.

Another distinction between homonyms and polysemous words is that homonyms
can sometimes have synonyms and antonyms. For instance, “yel” (breeze) and “kiilok™
(wind) are synonyms, while “yel” (rheumatism/ailment) represents a different
meaning; “sag” (right) and “sol” (left) are antonyms, as are “sag” (alive) and “61i”
(dead). These examples demonstrate that homonyms can possess synonyms and
antonyms—characteristics not found in polysemous words.
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In addition to true lexical homonyms, our language contains lexical units that
become homonyms only by coincidence—words that are not inherently homonyms but
have undergone specific morphological changes or acquired new characteristics [3]. I
teach students that such homonyms can be categorized as homographs, homophones,
homoforms, or lexico-grammatical homonymes.

Terms that share the same spelling but differ in pronunciation are called
homographs. Homographs not only belong to different parts of speech but also convey
distinct meanings. Let us compare, for example, the sentences "O olindo baglama ilo
dayanacaga yaxinlasdi" (He approached the bus stop with a “parcel” in his hand) and
"Basqasina bel baglama" (Do not rely on others). In these sentences, the word baglama
functions as a noun in the first instance and as a verb in the second.

Homophones, on the other hand, resemble homonyms only in pronunciation but
are not true homonyms. Let us consider this excerpt from a poem.Incasan, incidon son,

You are of mother-of-pearl and pearls,

I would cut out my tongue

If I knew you were one to hurt a beloved [1].

In the case of lexico-grammatical homonyms, one word retains its lexical meaning
while the other undergoes a grammatical change. This can be clearly seen, for example,
by comparing the adverb “giinds” (daily) with the noun “giin” (day) to which the
locative case suffix -do has been added.

Homoforms are formed by adding suffixes appropriate to the respective parts of
speech to which the words belong. For instance, let us take the word “das” (stone) and
add the suffix “-I”” to it, using it in sentences: Bu yiikii 6mriin boyu das1 son (You carry
this load all your life); Masin das1 hayota tokiib getdi (The truck dumped the stone into
the yard and left).

If we examine the sentences, the word “das1” takes a personal suffix characteristic
of a verb in the first sentence, and a case suffix characteristic of a noun in the second,
thereby creating a homoform.

Paronyms are also significant words in the language. Words with the same or
similar meanings are derived from the same root [3]. To distinguish between paronyms,
one must know the meaning of each and be able to differentiate them from one another.
Examples include ozm—ozim and osr—osir. I also ask students to provide examples.
While secondary schools provide brief information about homonyms, we recommend
explaining each type in detail to help distinguish them from other categories.

There have been varying perspectives on synonyms, but they can be summarized
as follows: synonyms are words with different forms that express similar meanings. I
ask students for examples: ahil—yash (elderly/aged); yurd—yuva (home/dwelling), etc.

Synonyms belong to the same part of speech. For instance: abir—hoya
(modesty/shame) are nouns; abirli-hayali (modest/decent) are adjectives, etc.

Synonyms prevent repetition in language and enable the precise use of words.
Based on the degree of semantic closeness, synonyms are classified as absolute or
relative. Absolute synonyms can be interchanged (e.g., insan—adam [human/person],
qoca—yaslt [old/elderly]), whereas relative synonyms cannot (e.g., hiindiir—uca
[tall/lofty], ali—savadli [higher/educated], etc.).
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When explaining synonyms, it is important to highlight a distinction to avoid
student confusion: words sharing the same root cannot be synonyms (e.g., bikef—kefsiz;
bivofa—vofasiz).

Synonyms form "synonym series" of varying lengths; for instance, turs—aci
(sour/bitter) forms a series of two words, while zongin—dovlotli—varh
(rich/wealthy/well-off) forms a series of three.

Antonyms—words with opposite meanings—are also a key factor in lexical
analysis. The term "antonym" applies to concepts representing opposing phenomena,
states, actions, etc. (e.g., yaxin—uzaq [near/far], qalin—inco [thick/thin]). Like
synonyms, antonyms belong to the same part of speech; for example, siilh—miihariba
(peace/war) are both nouns, while ¢alisqgan—tonbal (hardworking/lazy) are both
adjectives. Words sharing the same root are not considered antonyms (e.g., dadli [tasty]
— dadsiz [tasteless], duzlu [salty] — duzsuz [saltless]); likewise, verbs in the negative
form are not antonyms (e.g., golmok [to come] — golmomoak [not to come], almaq [to
buy] — almamaq [not to buy]). Here is an assignment: find the antonyms for the
following words and write them down: dag (mountain), alt (bottom/under), sohor
(morning), yaxsi (good), tez (fast/early), az (little/few), siirotlo (rapidly), golmak (to
come), yatmagq (to sleep), ac (hungry) [4].

Antonyms are used to create literary contrast.

I saw off those who were leaving,

There is no news of those arriving;

A night approaches from ahead,

With no morning following it [5].

Looking at this example, the use of antonyms such as gedon (leaving/departing) —
golon (arriving/coming) and geco (night) — sohar (morning) creates a literary contrast.

We teach students that antonyms fall into two groups: absolute and relative.
Absolute antonyms are exact opposites of one another (e.g., yas [wet] — quru [dry],
qara [black] — ag [white]).

Relative antonyms, on the other hand, are opposites only in a relative sense (e.g.,
yasil [green] — sar1 [yellow], qirmiz1 [red] — gara [black]).

Thus, all these rules must be observed during lexical analysis.
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Abstract: Throughout human history, no people or nation has lived in isolation
within a specific, limited geographical area for an extended period. Every people has
developed and sustained statehood through political-economic and literary-cultural ties
and mutual interactions with neighboring peoples. Like other peoples of the world,
Turkic-speaking tribes and clans have—at various times—maintained close contact
with diverse groups such as Persians, Byzantines, Russians, Indians, and Chinese,
playing a pivotal role in the formation and development of universal human values.
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The concept of "Turk," the regions inhabited by Turkic peoples, and the states they
established have consistently intrigued scholars in Europe and across the globe. "The
capabilities and renown of the Turks have always commanded the admiration of both
friends and foes" (I; 543). First appearing in the Orkhon-Yenisey inscriptions within
the phrase *Tiirk bodun* (Turkic people), the word "Turk" subsequently expanded its
scope of application, becoming associated with concepts such as the Turkic people, the
Turkic language, the Turkic word, and Turkic unity.

Based on this premise, it can be said that, like many linguistic concepts, the word
"Turk" has been used in both narrow and broad senses. In his book *General
Linguistics®*, A. Gurbanov writes: "In a specific sense, the word "Turk' denotes the
official name of the people—and their language—of Turkic lineage living in Asia
Minor (Anatolia), who became known as the Ottomans" (I; 544). It conveys a specific
meaning in expressions such as "Turkic nation," "Turkic people," and "Turkic
language." It was used in precisely this sense within the Goktiirk Empire during the
second half of the 6th century. "In a broad sense, it denotes the collective name for all
peoples of Turkic lineage and their languages" (I; 544).

It conveys a general (broad) meaning in phrases such as "Turkic states," "Turkic
nations," "Turkic tribes," "Turkic languages," and other similar expressions; the use of
the plural suffix distinguishes the meanings of these expressions from one another.
Various phonetic variants of the word "Turk"—differing in pronunciation—can be
found in historical sources; examples include *Tukyu*, *Turkiit*, *Turuk®, *Torok*,
*Tirk™, and *Tyurk*. Various Turkologists studying the history, lives, struggles, and
ways of life of Turkic peoples have attributed diverse meanings to this word,
interpreting it as "mighty," "strong," "originating," or "migrating." Some who discuss
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the origin of the word "Turk" propose the theory that it derives from the verb *toromok*
(to originate or descend) (I;544). Others, considering the Turks' successes in military
and political spheres, have even suggested that the word was used to denote "troops"
or "army."

According to Professor Farhad Zeynalov, when tribes and clans of the Turkic
system first emerged historically, there was no single language common to or shared
by all of them in a genealogical sense. Consequently, the concepts of "Turk," "Turkic
language," and "Turkic people"—as well as other similar terms related to Turkic
unions—came into existence at a later stage. In other words, in the history of the
formation and development of Turkic peoples, the term "Turk" did not originally
possess a general, all-encompassing character; rather, it was merely the name of a
single group among the hundreds of known clans and confederations of the Turkic
system.

One hundred and twenty Turkic states are known in world history. Of these, sixteen
are recognized as large-scale empires. Turkic peoples possess an ancient culture and
history. This is confirmed by Turkic written monuments dating back to the early
Middle Ages. Although the precise dates regarding the genesis and development of
Turkic peoples and languages—and their stabilization as vernaculars—remain
unknown, it is established that Turkic written monuments date back to the 7th century
AD. According to the conclusions of Turkologists such as Vilhelm Thomsen, Vasily
Radlov, and Sergey Malov, the earliest examples of Turkic written monuments date to
the 5th century AD. At the same time, many researchers believe that Turkic tribes
possessed a distinctive writing tradition long before the Common Era.

Ancient Turkic written monuments are magnificent works of art that reflect the
national mindset, spiritual world, and rich linguistic history of Turkic peoples. The
historical development trajectories of Azerbaijani and other Turkic languages, as well
as the emergence and formation of their phonetic, lexical, and grammatical categories,
are determined based on these writings.

Ancient Turkic culture forms the genetic foundation of contemporary Turkic
literature and culture. There is an abundance of sources available for studying this
culture and researching ancient Turkic languages. These include ancient written
monuments in Turkic languages, sources in Arabic, Persian, and Chinese, as well as
ancient Greek and Byzantine records, among others. However, the most reliable
sources for studying the history of Turkic languages are the ancient written monuments
created by the Turkic-speaking peoples themselves. Having withstood the test of time
and survived to the present day, these ancient Turkic written monuments date back to
the 5th—10th centuries AD.

Having undergone a vast evolutionary process in terms of language, culture, and
statechood, Turkic peoples have historically settled across diverse regions. They
established themselves throughout Europe and Asia in areas considered highly
favorable for both habitation and strategic purposes. According to historical sources,
Turkic-speaking peoples lived across a vast territory stretching from Eastern Siberia to
the Baltic Sea, organized into clans, tribes, and tribal confederations. Stone inscriptions
discovered in these regions confirm that they inhabited areas—such as present-day
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Mongolia, the Chinese borderlands, the vicinity of Lake Balkhash, and the basins of
the Orkhon and Yenisei rivers—that were highly fertile and suitable for settlement, as
well as strategically important for defense. The great 11th-century Turkologist
Mahmud Kashgari was the first to provide a detailed account of the territories inhabited
by Turkic-speaking peoples and the Turkic tribes residing there in his renowned work,
*Diwan Lughat al-Turk*. In this work, the eminent scholar classified Turkic clans and
tribes geographically based on their locations and also presented the first map of these
regions. M. Kashgari provided detailed information—remarkable for his time—
regarding the Oghuz, Bashkir, Tatar, Kyrgyz, Uyghur, and many other Turkic tribes he
classified, noting that they inhabited a vast territory stretching from west to east and
north to south. “It is difficult to conceive of another nation as widely distributed across
the face of the earth as the Turks” (I; 550).

Depending on their religious beliefs, geographic location, and political stances,
Turkic-speaking peoples have employed a variety of distinct alphabets. Many Uyghur
tribes used the Goktiirk alphabet until the 7th century AD, while the vast majority
adopted the Sogdian (Uyghur) script from the 8th century onwards; meanwhile, other
Uyghur groups utilized the Manichaean script—reflecting their religious views (such
as adherence to Zoroastrianism)—or the Indian (Brahmi) script, in the case of those
living near India who practiced Buddhism. Nevertheless, all these records share
numerous linguistic features with the Orkhon-Yenisey (Goktiirk) inscriptions. This
suggests that, prior to adopting other writing systems, Uyghur tribes utilized the
Goktirk alphabet and literary language. Even though they later adopted different
scripts, they largely succeeded in preserving the traditions of the Turkic literary
language.

These ancient Turkic monuments have always held great significance as a shared
literary and historical heritage for Turkic-speaking peoples, positively influencing their
national awakening and development. Consequently, they have been recognized as the
primary source and foundation of the culture, language, and literature of Turkic
peoples, ultimately becoming a cornerstone of the Turkic world.
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POJIb ®I3KYJbTYPHO-PEKPEALIMHOI JISIJIBHOCTI
Y 3HUKEHI MAJIOPYXJIMBOT'O CITOCOBY KUTTHA
CTYJEHTCBKOI MOJIOAI

€iaenbka Karepuna AnaroJtiiBHa

CTyACHTKa 4 Kypcy

CBO «b6akamaBpy» (hakynpTeTy (i3MdHOTO BUXOBAHHS

YKpalHCHKOTO JIepP>KaBHOTO YHIBEPCUTETY HAYKH 1 TEXHOJIOT1H

HHI «IIpunninpoBcbka aepikaBHa akageMis (pi3UIHOT KyJIbTypHU 1 CHOPTY»

HemigoBa Oxcana MukoJsiaiBHa

KaHJIUAAT HayK 3 (13MYHOTO BUXOBAHHS 1 CIIOPY, TOLEHT

VYKpaiHCbKUH epKaBHUI YHIBEPCUTET HAYKHU 1 TEXHOJIOTIN

HHI «IIpugninpoBceka nepxaBHa akaaeMis (p13UdHOI KyJIbTYPH 1 CIOPTY»

CydacHuil crnoci®d >KHTTA CTYJEHTCHKOI MOJIOAI XapaKTepU3YEThCS 3HAYHUM
o0caroM HaB4yaJibHOI, mOpodeciiiHoi Ta 1UGPOBOI  JISIIBHOCTI, IO YacTo
CYIIPOBOIIXKY€ETHCS TPUBAIUM TMepeOyBaHHIM y CHASIOMY TojiokeHHI. HaBuanHs 3a
KOMIT IOTEPOM, BUKOHAHHS MMHCbMOBUX Ta 1HTEJIEKTYyaJIbHUX 3aBJaHb, BUKOPUCTAHHS
MOOUIBHMX MPUCTPOIB, Meperisy 1HPOPMAIIHHOTO Ta PO3BAKAIBHOTO KOHTEHTY
MOXYTb CYTT€BO 30UIBIIYBAaTH TPUBAIICTh CUASYOI MOBEAIHKU HpoTaroM aHd. Ilpu
IIbOMY HEJIOCTaTHS KUIbKICTh OPraHi30BaHOI Ta MOBCSKICHHOI PyXOBOi aKTUBHOCTI
3MEHIIYE MOXKJIMBOCTI JIJI1 KOMIIGHCAINl TpUBajaoro mepeOyBaHHsS 0e3 pyxy. Y
pe3ynbTari mpobaeMa MaJopyxoMoro cnocoly KUTTS HaOyBae 0COOIMBOTO 3HAUCHHS
JUTSL CTYACHTCHKOT MOJIO/II.

MeTtor po60OTH € TEOPETUUHE OOIPYHTYBaHHS poJil (PI3KYJIBTYPHO-PEKpEaALIfHOT
JISTBHOCTI y MIABUIIEHH] PYyXOBO1 aKTUBHOCTI Ta 3MEHILEHHI MPOSIBIB MAJIOPYXOMOTO
CIOCO0Y KUTTS CTYJAEHTCHKOI MOJIO/II.

BcecBiTHS opranizaiisi OXOpOHHM 3JI0pOB’S PpO3MISAAE PEryIsapHY (i3UUHY
aKTUBHICTh SIK BAXJIMBY CKJIAJOBYy MiATPUMAaHHA 370pPOB’S Ta HAroJonrye Ha
HEOOX1AHOCTI OOMEKEHHsI cuAsuoi moBediHku. g mopociux BikoM 18—64 pokiB
PEKOMEHIOBAaHO BUKOHYBATH NIPOTATOM THKHS 150—-300 xBuuH (13M4HOT aKTUBHOCTI
ITOMIPHOT IHTEHCUBHOCTI 200 75—150 XBHIIMH BUCOKOI IHTEHCHBHOCTI UM €KBIBAJICHTHE
MOETHAHHS IMX BUAIB aKTUBHOCTI. JI0aTKOBO pEKOMEHIy€ThCS BUKOHYBAaTH BIpPaBU
11 3MIITHEHHSI OCHOBHUX TPYI M s31B IIOHAWMEHIIIE /1Ba THI HA THXKJeHb. BogHouac
BOO3 miakpeciroe, 1110 HaBITh HEBEIWKA KITBKICTh (Pi3MIHOI aKTHBHOCTI € KpaIloro,
HIX ii BIACYTHICTb, @ CUISUYUN Yac JOLIBHO 3aMIHIOBaTH (p13MYHOIO0 aKTUBHICTIO OYy/Ib-
SIKOT1 IHTEHCUBHOCTI [5].

Baxnugo, mo (i3nyHa akTUBHICTh HE OOMEKYETHCS CIIE1aJIbHO OPraHi30BaHUMU
CHOPTUBHUMH a00 (iTHec-TpeHyBaHHAMU. Jl0 HEl Halexarb TakoX Xoap0a, i3/1a Ha
BEJIOCUTIE/l, aKTUBHUM BIJMOYMHOK, MEPECYBaHHS MIIIKH, MOOyTOBa AISUIBHICTH Ta
1HIII BUAW PYXOBO1 aKTUBHOCTI. Takui miixXi1 Ma€e MpakTUUHE 3HAYCHHS JIJIsl CTYICHTIB,
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OCKUTBKH JIO3BOJISIE PO3TIIAIATH 301IBIICHHS PyXOBOi aKTHBHOCTI HE JIHMINE Yepe3
BIJIBI{yBaHHS CIOPTUBHOT CEKITIT UM TPEHAXKEPHOI 3aJIH, a 1 uepe3 3MIHU MOBCAKICHHOT
MOBEMIHKU. 30KpeMa, YacCTHHY CHISYOro 4Yacy MOXKHA 3aMiHIOBaTH XOAb0OIo,
AKTUBHHMH TIEpepBaMH MK HaBUAJbHUMHM 3aHSATTSMU, BUKOPUCTAHHSIM aKTHUBHUX
crocoOiB MepecyBaHHA Ta y4acTIO B peKpealiiHuX 3aX0/1ax.

[Ipobrnema ¢hi3u4HOI aKTHUBHOCTI Ta CHIAYOI IOBEIIHKH € aKTyaJlbHOKO 1 IS
VYkpainu. VY wmarepianax gociimpkeHHs STEPS, onpumonHenux BcecBiTHBOIO
OpraHi3aIi€r OXOPOHU 3I0POB’s, HABEACHO JaHi MO0 PiBHA (i3MYHOI aKTUBHOCTI
JOPOCIIOTO HACeJCHHS YKpaiHM Ta HAroJioMIeHO Ha BAXKJIMBOCTI JOTPUMAHHS
PEKOMEHIOBAHOTO  piBHSA  (Pi3WyHOI aKTUBHOCTI. Y  PEKOMEHIAIISIX TaKOX
MiIKPECTIOETbCS HEOOXITHICTh CKOPOUYEHHS 4acy, MPOBENEHOTO CHASYM, Ta HOTO
3aMiHA  (I3UYHOIO AKTUBHICTIO. 3 ONILAy Ha T, U0 CTYACHTChKUN mepiof
CYNPOBOKYETHCS ~ 3HAYHMM  HABYAJBHMM  HABAaHTAXCHHSAM 1 TPUBAIUM
BUKOPHUCTaHHSAM IU(POBUX TEXHOJOTIH, (OpPMYyBaHHS AaKTHBHOTO PEXHMY ITHS €
BaKJIMBOIO CKJIQJIOBOIO 3I0POBOTO CIIOCOOY >KUTTS Mool [3].

OaHuM 13 JOCTYIHUX HANpsIMIB IMiJBUIIEHHS PYXOBOI aKTUBHOCTI CTY/ICHTIB €
G13KyIBTYpHO-pEKpealiiia AisUIbHICTh - OpraHi3oBaHa pyXoBa aKTHUBHICTh 1
BUKOPHUCTaHHS (PI3UYHUX BIPaB y CHPOIICHUX (opMax JUisi aKTUBHOTO BIATOYHHKY,
BIJIHOBJICHHS CHJI, 30€pEKEHHS 3/I0POB'S Ta OTPUMAHHS 33JI0BOJICHHS y BUIBHMI Yac.
Ha Biaminy Biag By3bKO CHEIIaIi30BaHOI CHOPTUBHOI IMATOTOBKH, (13KYJIBTYpPHO-
peKpeaniiiHa AisUIbHICTh MOXKE Niepei0adyaTi IUPOKUH CrieKTp (OpM aKTUBHOCTI, SIKI
HE OOOB’SI3KOBO MOTPEOYIOTh BUCOKOTIO PIBHS (PI3MYHOI MIATOTOBICHOCTI. J[0 HUX
MOXKYTh HaJEXKaTH 0370pOBYA TMHACTHKA, (PITHEC-3aHATTS, X0Ab0a, OIr MIATIONIIEM,
BEJIOCUTIEIH] TPOTYISTHKH, IOXO/IM, KATAHHSI HA POJIMKAX, PYXJIMBI IFPH, KBECTH Ta 1HIII
(hopmMu aKTUBHOTO JO3BLILIIS.

Pi3HOMaHITHICTh (DI3KYyJIBTYpPHO-PEKpPEALIMHUX 3aHATh MA€ 3HAYEHHS 1 3 TOUYKHU
30py MOTHUBAIlll CTYACHTIB. SIKIIO pyXOBa aKTUBHICTH ACOIIIOETHCS BUKIIOYHO 3
000B’s13KOBUM (DI3UYHUM HABAHTAXKCHHSIM, YaCTHHA CTYIACHTIB MOXE HE BUSBISATH
JOCTaTHBOI 3aI[IKaBJIEHOCTI B ii CHCTEMaTUYHOMY BUKOHAHHI.

HaTtoMicTh MOXIIMBICTH OOMpaTH pi3HiI POPMU aKTUBHOTO JAO3BIIUIS BIATOBIIHO J0
BJIACHUX 1HTEPECIB MOXKE CTBOPIOBATH JIOJATKOBI YMOBH JJISI PETYJSPHOTO 3aTyUeHHS
710 Pyx0BOi JisiibHOCTI. OTXe, BXJIMBUM € HE JIUIIe 301IblIeHHs 00cAry (hi3uyHOTrOo
HABAaHTAXKEHHSA, a W CTBOPEHHS yMOB, 3a SIKMX CTYJAEHT MOXE BKJIIOUAaTH PYXOBY
AKTUBHICTh Y CB1il 3BUYHUHN CIIOCIO JKUTTH.

be3nocepenHi0 MpakTUYHY 3HAYYIIICTh Y IIBOMY KOHTEKCTI MalTh PE3yJIbTaTh
nocmikeHHss T. I Omenpuenko [1] ta O. B. boxenko-Kypuio [1], siki npucBsiueni
(hopMyBaHHIO 3I0POBOTO CIIOCOOY KHUTTS CTYICHTCHKOT MOJIO/II 3aC00aMu 03/10POBUO-
peKpeaniiHuX 3aHATh. 3a pe3yJbTaTaMd aHKETYBaHHS Ta OIIHIOBAaHHS PyXOBOi
aKTUBHOCTI OyJIO BCTAHOBJICHO, 1110 Jyiniie 20 % CTyIeHTIB JOTPUMYBAJIUCI PYXOBOTO
pEeXKUMY, SIKUI 33]J0BOJILHSB MIPUPOAHY MOTPeOy B pyxax. ¥ OUIBIIOCTI yH4aCHUKIB OYJI0
BUSIBJICHO 3HAUYHUN Je(IIUT PyXOBOi aKTHBHOCTI Ta HEIOCTAaTHIO MOTHBAIIO O
BUKOHAHHS (DI3WYHUX BIIPAB.

BaxxnuBuM pe3ynbTaToM I1i€i poOOTH CTaio po3poOIEHHS POrpamMu 0310POBUYO-
pEeKpeaniiHuX 3aHsATh, KA CKJIaanacs 3 TPhOX B3aEMOIIOB’ A3aHUX OJIOKIB: CHIIOBOTO,
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pekpeariifHoro ta iHpopMmariliiitnoro. CuioBuii 00k mependadaB 3aHATTS (ITHECOM i
CWJIOBI BIIPaBU, peKpealiitH1il — MOXOAW BUXITHOTO JHS, BEIOCUIIEAHI MPOTYJISTHKH,
KaTaHHS Ha POJIMKax Ta KBECTH, a 1H(popMaIiiiHuii — (GopMyBaHHS MOTHBAIil 0
IIOZICHHOI pyXOBOi aKTUBHOCTI Ta 3HAaHb MPO 30POBUM CTIOCIO KUTTSA. TaKuM YUHOM,
nporpama noeaHyBaia 0esnocepente hisuuHe HaBaHTAXKECHHS 3 AKTUBHUM JIO3BLILISIM
Ta iHGOpPMaIIHHO-MOTHBAIIIITHOIO CKJIaI0BOIO.

3a pe3ynbraTaMd TPUMICSIYHOIO 3aCTOCYBaHHSI MpOTrpamMu aBTOPU BCTAaHOBUWIIU
MO3UTUBHY JWHAMIKy pIBHS pPyXOBOi aKTUBHOCTI CTyAeHTIB: 87 % yd4acHHKIB
MPOJAEMOHCTPYBaIM BHCOKHM PIBEHb PyXOBOi aKkTUBHOCTI, 13 % — cepenHiii, a
CTY[ICHTIB 13 HU3BKUM pIBHEM IICJIs MPOBEACHHS MpOrpaMu HE Oyno BHSIBICHO.
HaBezeni pe3ynbraTé HE AalOTh MIJCTaB MOMIMPIOBATH OTPUMaHI MOKa3HUKU Ha BCIX
CTYACHTIB, OCKIJIbKU JOCHIXKCHHS MPOBOAMIIOCA HAa HEBenukiil BuOipui. BomHouac
BOHHU JIEMOHCTPYIOTh MOXJIMBICTh IMO3UTHBHOI 3MIHM PYyXOBO1 aKTHUBHOCTI 32 YMOBHU
CUCTEMaTUYHOI'O BUKOPUCTAHHS KOMIUIEKCY 03/J0pOBUYO-pEKpeaniinmx 3aco0is [1].

AKTYalbHICTh (PI3KYJIBTYPHO-PEKpEaIiiHol JiSTIbHOCTI MOCUITIOETHCA B YMOBaX
JTUCTAHI[IMHOTO HaBYaHHs. 3O0UIbIIEHHS 4Yacy, SKHH CTYIEHTU MPOBOIATH 3a
KOMIT FOTEpPOM, HEOOXIJHICTh TPHUBAJIOTO CAMOCTIHHOTO BHKOHAHHS HaBYaJIbHUX
3aB/IaHb Ta 3MIHA 3BUYHOTO PEKUMY JTHS MOXKYTh CTBOPIOBATH JOJATKOBI YMOBH JUJIsI
3MEHIIICHHS TOBCAKJACHHOI PYXOBOI AaKTUBHOCTI. Y CyYacHOMY YKpaiHCHKOMY
JOCIIJDKEHH], TPUCBIYCHOMY  O3JI0POBYO-pEKpEaliifHiil  pyXOBif  aKTUBHOCTI
3100yBayiB BHILOT OCBITH MiJl YaC AUCTAHLIMHOTO HAaBYaHHS, MAJIOPYXOMHUH crociO
KUTTA Ta OOMEXEHI MOXJIMBOCTI JJIsi (PI3UYHOI AKTHUBHOCTI PO3MISIAAIOTHCS SIK
aKTyaJbHI MpOOJIEMU CTYAEHTChKOI MOJIOAI. ABTOpamMu OOIPYHTOBAHO pOJIb
037I0pOBYO-pEKpEaIifHOI pyXOBOi aKTUBHOCT1 y 30€peXKEeHHI Ta 3MII[HEHHI 37J0pPOB’S
3100yBaviB BUIIO1 OCBITHU [2].

Y 1pOMy KOHTEKCTI AOLIJIBHUM € BHUKOPUCTAHHS KOPOTKHX 1 AOCTYNMHUX (opM
PYXOBOi aKTHBHOCTI MPOTITOM HaBYaIbHOTO JMHS. Hanpukiam, TpuBajie CHIIHHSI MOXE
MepepuBaTUCS AaKTUBHUMHU Tay3aMH, KOPOTKHUMH TPOTYJISSHKAMHU, BIIpaBaMu IS
OCHOBHHUX M SI30BUX T'pYII, BIIpaBaMu JJIsi MOOLJIBHOCTI Ta THY4YKOCTI. [1o3a Mexxamu
HaBYAJIBHOTO MPOIIECY JAOULIFHO BUKOPUCTOBYBATH OUIBII TPUBaJi (OPMU aKTUBHOTO
J03BULIST — (piTHEC, XOBOY, BEJIOCUTICTH] TIPOTYIISTHKY, TIOXOIU, PYXJIUBI ITPH Ta 1HIII
BHJIM PEKpeariinHoi MisutbHOCTI. Takuil maxia J03BOJISIE PO3MIAATH (Pi3KYIBTYPHO-
peKpeartiiiny IisuIbHICTb HE K OKPEMHH eI1130/1, a K CKJIaJI0BYy OpraHi3allii IoJeHHOTO
PEXKHUMY CTYIACHTA.

[Ile omHMM BaXIMBUM AacleKTOM € B3a€MO3B’S30K PyXOBOi AaKTHBHOCTI 3
MpaIe3aTHICTIO Ta CaMOIOUYTTAM CTyAeHTChKOI Mojomi. CydacHe MOCIHiIKEeHHS,
MpUCBAYEHE PoJii (PI3UYHUX BIpPaB y MiATPUMAHHI MPaALE3AaTHOCTI Ta CaMOMOYYTTS
CTYACHTIB, aKIIEHTY€ yBary Ha aKTyaJIbHOCTI MPOOJIEMH MAJIOPYXOMOTO CIIOCOOY KUTTS
B YMOBax IHTEHCH(]iKalli HABYAJIbHOIO MPOLECY Ta IMIMPOKOTO BUKOPUCTAHHS
nudpoBux TexHojorik [4]. lle momaTkoBO MiAKPECTIOE HEOOXITHICTh PO3IISAaTH
(G13UYHY aKTUBHICTD HE JIMIIIE SK 3aCi0 (Di3UIHOTO PO3BHUTKY, a 1 1K YACTHHY OpraHi3ailii
MOBCSKJICHHOTO KHUTTS CTYAEHTCHKOT MOJIO/I].

Otxe, (DiI3KyIbTYpHO-pEKpealliifHa TisIbHICTD MOXKE PO3TIAIATUCS SK OIUH 13
JOCTYITHUX HAMpSMIB ITJABUIICHHS PYXOBOi AKTUBHOCTI CTYACHTCHKOI MOJOAI Ta
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CKOPOUYEHHS 4acy, IIPOBEIEHOI0 y CHASYOMY IIONIOMKEHHi. [i 3HAYEHHsS MonArae y
MOXKJIMBOCTI TIO€JHYBaTH CIHEIllaJibHO OpraHizoBaHi (i3W4YHI BIOpaBH, AaKTHUBHE
JO3BULISA Ta MOBCAKIACHHY PYyXOBY aKTHBHICTh. [Ipu 11bOMy HaMOUIBII JOIIBHUM €
KOMIUIEKCHUM MiJIX1], SIKUM nependoadae He JIUIIe MPOBEICHH OKPEMUX TPEHYBAHb, a
i1 (popMyBaHHS 3BUYKU PETYSPHO IEpEpPUBATH TPUBAJIE CUIIHHS, OLIbIIE XOAWTH,
BUKOPUCTOBYBATH aKTHBHI CIOCOOM MEpEeCyBaHHs Ta 3allydyaTHCs 10 pI3HUX (GopM
peKpeariifHoi qIsJIbHOCTI.

Takum YuHOM, (bopMyBaHHs[ aKTUBHOTO CIOCO0Y KHUTTA CTy)j[eHTIB notpelye
CTBOPEHHSI JIOCTYITHUX 1 pI3HOMaHITHUX YMOB I PyXOBOi1 aKTUBHOCTI. D13KyIBTYPHO-
peKpearliiiHi 3aHITT MOXYTbh BUKOHYBaTd B IIbOMY MPOILECI O3I0pPOBUY, PYXOBY Ta
MoTuBaliiHy QyHkuii. IlepcrnekTHBHUM HampsiMOM € Tojajbllie pPO3pOOIECHHS
nporpam (i3KyJlbTypHO-PEKpealiiHoi MIsUTbHOCTI, SIKI BPaXOByBaTUMYTh HaBYaJIbHE
HAaBAHTAXKEHHA, IHTEPECHU, PIBEHb (PI3UYHOI MIArOTOBIEHOCTI Ta MOXIIMBOCTI
CTYIEHTCBKOI MOJIOZ1, a TAKOX MO€JHYBAaTUMYTh OPTraHi30BaH1 3aHATTA 3 JOCTYITHUMU
(dbopMaMu aKTUBHOTO OBCSIKJEHHOTO KUTTS.
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The contemporary understanding of psychological well-being is gradually moving
beyond a simplified interpretation of happiness as the predominance of positive
emotions. Research in positive psychology demonstrates that well-being is a
multidimensional phenomenon associated with emotional experience, life satisfaction,
meaning, engagement, relationships, and personal accomplishments [1, 3, 4]. This shift
creates a need for practical methodological tools that help individuals not only pursue
positive emotional states but also understand their internal experiences and use them
as meaningful information for personal development and conscious decision-making.

The aim of this paper is to conceptualize emotional awareness as a methodological
tool connecting positive psychology and coaching and to examine the ELHM
framework as one possible structured model for translating emotional experience into
reflection, values-based choice, and personal development.

The study employs theoretical analysis, comparative synthesis, and conceptual
integration of established approaches to subjective well-being, self-determination,
emotional awareness, emotion regulation, and psychological flexibility.

One of the fundamental approaches to subjective well-being was proposed by E.
Diener, who conceptualized it through life satisfaction together with positive and
negative affect [1]. The importance of emotional awareness and emotional resilience
within educational processes has also been examined in the author’s previous research
[2], which emphasized the value of conscious interaction with internal emotional states.

M. Seligman subsequently expanded the understanding of well-being through the
PERMA framework, which includes Positive Emotion, Engagement, Relationships,
Meaning, and Accomplishment [3, 4]. This model demonstrates that positive emotion
represents only one component of human flourishing rather than its entire
psychological content.

Psychological factors associated with leadership, interpersonal interaction, and
team functioning have also been examined in previous research [5], further illustrating
the relevance of emotional and interpersonal processes beyond individual well-being.

B. Fredrickson’s broaden-and-build theory further suggests that positive emotions
can broaden an individual’s momentary thought-action repertoire and contribute to the
accumulation of psychological, intellectual, and social resources [6]. Consequently,
emotions can be considered not merely as short-term subjective experiences but as
processes capable of influencing perception, behavior, relationships, and long-term
development.
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Self-Determination Theory, developed by R. Ryan and E. Deci, identifies
autonomy, competence, and relatedness as fundamental psychological needs
associated with motivation, personal growth, and well-being [7]. From this perspective,
psychological well-being depends not only on what a person feels at a particular
moment but also on whether the individual’s life and decisions correspond to deeper
psychological needs and personally meaningful values.

The emotional-intuitive dimension of coaching has also been examined in research
concerning women coaches working in academic and corporate environments [8]. The
findings indicated that emotional sensitivity, empathy, reflective practice, and intuitive
awareness may function as professional competencies rather than as opposites of
rational professional judgment. This is particularly relevant to coaching, where
effective decision-making may require the integration of cognitive analysis with
understanding of subjective experience.

A complementary perspective is provided by Deci and Ryan’s analysis of goal
pursuits, which distinguishes between the content of goals and the motivational
processes underlying them [9]. This distinction is important in coaching because a goal
may appear desirable at an external level while remaining inconsistent with the
individual’s deeper needs, values, or sense of autonomy.

These theoretical perspectives lead to an important methodological question: how
can a person learn to recognize what an emotional experience communicates about
needs, values, internal contradictions, relationships, and possible directions for action?
This question places emotional awareness at the intersection of positive psychology
and coaching.

The concept of emotional awareness has an established theoretical foundation in
psychological research. R. Lane and G. Schwartz proposed a cognitive-developmental
model in which emotional awareness reflects increasing differentiation and complexity
in the representation and understanding of emotional experience [10]. Their approach
suggests that the ability to identify and understand emotions can vary considerably in
depth and complexity.

The application of the Emotional-Level Happiness Management (ELHM) method
to women experiencing divorce provided an opportunity to examine a structured
coaching-based intervention during a significant life transition [11]. In this qualitative
community case study, participants reported changes associated with greater self-
awareness, emotional clarity, emotional stability, and decision-making following
structured work with emotional experiences. These preliminary findings suggest the
potential value of further research into emotional-awareness-based coaching
interventions.

Emotion regulation research provides another important theoretical perspective. J.
Gross defines emotion regulation as the processes through which individuals influence
which emotions they experience, when they experience them, and how these emotions
are expressed [12]. Regulation may therefore involve changes in situations, attention,
appraisal, or emotional responses.

However, regulation and awareness should not be treated as identical processes. A
person may attempt to modify an emotional state without fully understanding the
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information contained within that state. From the perspective of coaching and personal
development, this distinction is particularly significant. The objective may extend
beyond decreasing an unpleasant emotion or increasing a pleasant one toward
identifying the personal meaning of emotional experience.

In this context, emotional awareness can be considered a methodological bridge
connecting emotional experience with reflection, psychological needs, values, choices,
and subsequent behavior. The practical relevance of such an approach corresponds with
contemporary discussions of happiness. A. Brooks and O. Winfrey emphasize that
happiness should not be reduced to a temporary emotional state and discuss enjoyment,
satisfaction, and meaning as important components of a happier life [13].

The conceptual foundations of ELHM are systematically described in the author’s
monograph Emotional-Level Happiness Management (ELHM): The 7 Feelings System
for Emotional Regulation and Personal Transformation [14]. ELHM is presented as a
structured non-clinical approach integrating elements of coaching, positive
psychology, emotional awareness, and personal development.

Within this framework, emotional experience is treated not only as a state to be
managed but also as a source of information requiring recognition, exploration, and
interpretation. The central methodological assumption is that a feeling may contain
information concerning an individual’s subjective relationship to a situation, fulfilled
or unfulfilled needs, personal values, previous experience, internal conflicts, and
possible directions for subsequent action.

The “7 Feelings” system within ELHM provides a structured sequence for working
with subjective emotional experience. Its purpose is not to classify individuals
according to fixed emotional categories but to organize the process through which a
person notices, explores, differentiates, understands, and integrates emotional
experiences [14].

This distinction is methodologically important. Emotional awareness should not be
interpreted as an attempt to eliminate so-called negative emotions. Fear, sadness, anger,
guilt, disappointment, or emotional tension may carry psychologically relevant
information. The practical task is to help an individual identify the experience,
understand its personal meaning, establish its relationship with needs and values, and
determine what conscious response may be appropriate.

This perspective can complement established emotion-regulation approaches.
Whereas emotion regulation primarily addresses processes influencing emotional
generation, intensity, duration, or expression [12], emotional-awareness-oriented
coaching adds an interpretative stage: What does this feeling communicate to the
person about their current experience and life situation? Such a question may be
especially relevant when an individual faces complex decisions for which external
criteria alone are insufficient.

The ability to understand subjective emotional experience may also support
psychological flexibility. Research by Kashdan and Rottenberg describes
psychological flexibility as an important aspect of psychological health, emphasizing
adaptive responses to changing situational demands while remaining connected with
personally meaningful goals and values [15]. This understanding is particularly
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relevant to coaching because emotionally meaningful information can assist
individuals in distinguishing between externally imposed expectations and personally
significant goals.

The application of ELHM principles to the family emotional environment has also
been explored in the author’s research on maternal emotional processes and parent—
child interaction [16]. This direction expands the methodological significance of
emotional awareness beyond individual well-being because an individual’s ability to
identify and understand emotions may influence communication patterns and the
emotional environment of interpersonal relationships.

The conceptual novelty of the proposed approach lies in positioning emotional
awareness as an intermediate mechanism between emotional experience and values-
based conscious action.

Based on this theoretical synthesis, the author proposes the following conceptual
sequence: emotional experience — recognition — differentiation — understanding of
personal meaning — identification of needs and values — conscious choice — action
— reflection and integration.

This sequence does not replace established models of well-being, motivation,
emotion regulation, or psychological flexibility. Rather, it offers a possible applied
mechanism connecting these theoretical constructs with coaching practice.

From the perspective of positive psychology, such an approach contributes to a
shift from asking only “How can a person feel better?” toward a broader question:
“How can a person understand their emotional experience and use this understanding
to construct a meaningful and psychologically sustainable life?”

From the perspective of coaching, emotional awareness may function as a
methodological instrument supporting greater clarity in goal setting and decision-
making. A goal formulated without consideration of values, psychological needs, and
emotional responses may appear desirable externally while remaining internally
inconsistent. By contrast, conscious examination of emotional reactions may help
reveal contradictions between socially expected goals and personally meaningful
directions.

Therefore, the practical role of a coach is not to prescribe which emotion an
individual should experience or which decision should be made. The methodological
task is to create conditions in which the individual can more accurately recognize
internal experience, examine its meaning, identify personally significant needs and
values, and independently formulate subsequent actions. This principle corresponds
particularly well with approaches emphasizing autonomy and self-determination [7, 9].

The integration of emotional awareness into coaching may also help distinguish
sustainable psychological well-being from the pursuit of continuously positive
emotional states. Positive psychology does not imply that flourishing requires
permanent happiness or the absence of difficult emotions. Human well-being involves
the capacity to engage with complex experiences while maintaining meaning,
relationships, personal agency, and development [3, 4, 6].

Consequently, emotional awareness can be considered a contemporary
methodological tool at the intersection of positive psychology and coaching. Its value
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lies in connecting subjective emotional experience with psychological needs, values,
meaning, conscious decision-making, and personal development.

The ELHM approach represents one possible structured model for operationalizing
this process in non-clinical coaching and educational practice [11, 14, 16]. Further
empirical research is required to evaluate its mechanisms and outcomes across larger
and more diverse samples, compare it with established interventions, and determine
the conditions under which emotional-awareness-based methods most effectively
contribute to psychological well-being.

Thus, the development of contemporary approaches to psychological well-being
may benefit from movement beyond the exclusive management of emotional states
toward a more integrated understanding of emotions as meaningful components of
human experience. Emotional awareness in this context becomes not an end in itself
but a mechanism through which individuals can better understand themselves, make
more conscious choices, and construct lives that correspond more closely to their
personal values, psychological needs, meaning, and individual direction.
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MPODPECIHHA IIEHTUYHICTD CTYJIEHTA-
IICUXOJIOT' A HA TEPIHIOMY POIII HABUAHHS: BIJ]
OUYIKYBAHOI'O OBPA3Y IPO®ECII 10
YCBLJIOMJIEHOI NO3UIIIT

bpoxosa Ouecst Bomogumupisua

KaHIUAAT NMeJaroriyHux Hayk,

JOTICHT KadeIpy MCUXO0JIOT11, COIIOJIOTIi Ta IeAaroriku
JloHeUbKHii ep>KaBHUN YHIBEPCUTET BHYTPILIHIX CIIpaB

Myxina I'asiuna BikropiBHa

KaHIMUJAT NeAaroriyHuX HayK, JOLEHT,

JOEHT Kadepu IICUXOJIOT1i, COII0JIOTIi Ta Mearoriku
JloHelbKUI JepKaBHUI YHIBEPCUTET BHYTPIIIHIX CIIPaB

JI3100ac Haranis AnaroJiiBHa
CTapIIuii BUKiIaaa4d kadeapu MCUuxoorii, COI10JI0r1i Ta MeIaroriku
JIoHelbKUI JepKaBHUI YHIBEPCUTET BHYTPIIIHIX CIIPaB

[IpodeciitHa 1IEHTUYHICT, MaWOYTHHOTO McCUXoJiora (OopMyeThCs y MpoIect
npodeciiiHoi couianizaiii. BoHa BUSBISAETbCA B YCBIIOMJIEHHI HAJEXKHOCTI M0
npodecii, NPUUHATTI 11 I[IHHOCTEW, CHIBBIJIHECEHHI BIACHUX MOMJIMBOCTEH 13
BUMOIaMHU JIANIBHOCTI Ta 100ynoBi 00pasy mnpodeciiinoro MaibyTHboro. li
KOTHITUBHUM, €MOIIIMHO-I[IHHICHUNA 1 TOBEIIHKOBO-IIPOEKTUBHUM KOMIIOHEHTH
BU3HAYAIOTh, SIK CTYACHT po3yMie mpodecito, CTaBUThCA 10 Hel Ta IJIaHye BIIACHE
CTaHOBJICHHSI.

Oco0nuBe 3HAYCHHS Ma€ TMEPIINi pik HaBYaHHA. [IepIIOKypCHUK OMTaHOBYE MOBY
MICUXOJIOT1, 3HAMOMUTHCS 3 HAYKOBUMHU MiAXOoAamMH, MNPOoGeCciHHUMH pPOJIIMH U
€TUYHUMH BUMoTraMu. BoiHOYAC MoYaTKkoBUiA 00pa3 MCUX0JIora 4acTo IPYHTYEThCS Ha
MoOYTOBUX MOSICHEHHSIX, MEIIMHUX o0pa3zax abo mparHeHH1 Kparile 3po3ymiTu cebde i
iHmux. Ile miarpumye iHTEpeC 10 CHeialbHOCTI, aje Ie He YTBOPIOE YCBIIOMIICHOI
npodeciitnoi no3uii. [IpodeciitHa 11eHTHYHICTE MOTPEeOy€E PeaicCTUYHOTO PO3yMIHHS
npodecii Ta TOTOBHOCTI MPUHAMATH BiIMOBIAAIBHICTG [1; 3].

[TouatkoBy (popmy npodeciiHOl 1IEHTUYHOCTI MOKHA BU3HAUYUTH K OUYIKYBaHY.
BoHa crimpaeThcst Ha ysiBJISHHS IO Mpodecito Ta 00pa3 Mcuxosora, ajie HeJOCTaTHHO
MOB’sI3aHAa 3 peATbHUM 3MICTOM MiATOTOBKH. [IcHX 00T 9acTo mocTae JI0AUHOI0, SKa
PO3yMi€ IHIIKX 1 BOJOIIE TIEBUMU TEXHIKAMU JIOMTOMOTH. BogHOYAC HETOOIHIOIOTHCS
CKJIQIHICTh TICUXOJIOT1YHOTO Mi3HAHHS, OKa30BE€ OOIPYHTYBAHHS METOMIB, MEXIi
KOMIIETEHTHOCTI Ta €TUYHA BIIITOBIJAILHICTE.

OcCBiTHI JOCBI CHOHYKAa€ 3ICTABJIATH OYIKYBaHHS 3 pealbHICTIO. CTyIeHT
BUSIBJISIE  CYyNEPEYHOCTI MDK Oa)kaHHAM OTPUMATH TOTOBI aJTOPUTMHU  Ta
METOJOJIOTIYHUM  IUTIOPAII3MOM  TICHXOJIOTii;  MparHeHHsM  jormomaratd i
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Hec(hOPMOBAHOIO KOMITIETEHTHICTIO; YIIEBHEHICTIO B IHTYITUBHOMY PO3yMiHHI JIOACH 1
BUMOTOI0 TIEPEBIPATH CyKeHHS. [lemaroriyHo opranizoBaHa peduieKkcist IepeTBOPIOE
Il CyIIepeYHOCTI Ha MeXaH13M yTOUYHEHHS 00pa3y npodecii.

[lepexin 10 MEPBUHHO YCBIIOMJICHOI MpOdeciiHOi 1ICHTUYHOCTI BiAOYBa€eThCA
TOJI, KOJIU CTYJICHT IOYHWHAE PO3PI3HATH 1HTEpPEeC JO IMCHUXOJOTii Ta TOTOBHICTH J0
npodeciiiHoi  misyibHOCTI. Ha  korHiITMBHOMY piBHI  0o0pa3 mpodecii  cTae
nudepeHIIHOBaHIIINM, 3 SBISETECA PO3YMIHHS BIIMIHHOCTEH MDK HAyKOBUM 1
noOyTOBHUM MOSICHEHHSIM Ta Mex npodeciinux poseii. Ha emoriitHo-11iHHICHOMY piBHI
npuBaOIUBICT, Tpodecii JTOMOBHIOETHCS MNPUMHATTAM 11  €THYHHUX HOPM 1
NEpPEeKMBAHHSAM HAJEXKHOCTI 10 TnpodeciiiHoi cminpHOTH. Ha moBemiHKOBO-
MPOEKTUBHOMY pIBHI BHHUKAIOTh KOHKPETHIIIN OCBITHI IIUII Ta peadiCTHUYHIIIe
OadeHHsI BIACHOI TPAEKTOPIi PO3BUTKY.

Pecypcom 1i€i TpaHchopmalii € BUBUEHHA 1cTOpli mcuxodorii. BoHo mokasye
3MiHY IIpPEeAMETa, METO/IIB 1 MOSICHIOBAIbBHUX MPUHIIMITB HAYKH, TOXOIKEHHS PI3HUX
Mojienel MoauHN Ta npodeciiiHux HopM. [Icuxooriyne 3HaHHs TOCTa€ Pe3yJIbTaTOM
OUCKYCI 1 Meperjsiay 3acajl, L0 CIpUS€ PO3BUTKY METOJOJIOTIYHOI KYJIbTYpPH,
KPUTUYHOTO MUCJEHHS Ta mpodeciitHoi mo3utii [2]. [lopiBHSHHS HAyKOBUX IIKIJI,
aHaJl13 IepLIOKEPEN 1 ETUUHUX JUIIEM CIIOHYKAIOTh CTY/IEHTa apryMEHTYBaTH BJIacHyY
TTO3UITII0 M 0aYNTH 0OMEKEHHS PI3HUX IT1XO/IB.

OTxe, epIIMi piKk HABYAHHS JOLIBHO PO3IISAAATH SK IIEPEXiJl Bl OYIKYBaHOI /10
MEPBUHHO YCBIAOMJIEHOT TPO(ECIHOT 1IEHTUYHOCTI. Y 1eH nepiog KOHKPETU3YEThCS
o0Opa3 npodecii, IEPEOCMUCITIOIOTECS MOTUBU BHOODPY, BUHUKAE MEPBUHHE MOYYTTS
npodeciiiHoi HaJIEKHOCTI Ta (POPMYEThCA VYSABIEHHS MPO OCBITHBO-MPOQECIiHY
nepcrnekTuBy. [IpoyKTUBHICTh MEPEXOAY 3aJICKUTh BiJ TOTO, YU CTBOPIOE OCBITHE
CEpEeIOBUILE MOXJIMBOCTI HE JIMIIE 3aCBOIOBATU 1H(POpMALI0, a W KPUTHYHO
CIIBBIIHOCUTU 1i 3 BJACHUMHM OYIKYBaHHSIMHU, I[IHHOCTSIMU Ta MalOyTHBOIO
MpOoQECIiHOIO POILIIO.
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PO3BUTOK HABUYOK CAMOPETYJIALI NIJJIITKIB Y
KPU30BUX CUTYALIAX

IToreBcbka AHacrTacis,
cTyneHTka @aKyIbTeTy IMICUXOJIOTI] Ta CIeIialbHOT OCBITH
KwuiBchKkoro croanyHoro yHiBepcuteTy iMeH1 bopuca ['pinuenka

[TigmiTkoBUM BIK — 1€ TEpiojJ CTAaHOBJICHHS OCOOMCTOCTI, KOJIM aKTHBHO
PO3BUBAETHCS 11 31aTHICTH YCBITOMIIIOBATH BJIACHI €MOIIi1 Ta OTpeOU, KOHTPOIIIOBATH
MOBEIHKY, OIIIHIOBAaTH HACHIJKK BJIACHUX i 1 CaMOCTIHHO OOMpaTH crocoom
pearyBaHHs Ha CKJIaJHI JKUTTeB1 cutyarii. [IpoOimemMa pO3BUTKY HaBUYOK
caMOperyJisiii cTa€e OCOOJMBO aKTyaJdbHOIO B yMOBax TPUBAIUX COLIAIBHUX 1
MICUXOJIOTTYHHUX MMOTPSCIHB, 3 IKUMH CTUKAIOTHCS YKPATHChKI MIJUTITKU. BiiiHa, BTpaTH,
BUMYILIEHE MEPEMIIICHHs, MNOPYIIEHHS 3BUYHOIO OCBITHHOIO Ta COLIAJIBHOIO
CEpelOBUILA, HEBHU3HAYEHICTh MAWOYTHBOIO Ta MOCTIMHUN BIUIMB CTPECOTCHHMX
iHhOpMAIIHHUX YMHHUKIB BUMAraloTh Bij] MJUIITKA HASBHOCTI B HUX C(OPMOBAHHUX
HAaBUYOK CaMOPETyJISIIi. [5]

Y NCUXOJOTIYHOMY PO3YMIHHI CaMOPETYJISIS PO3TISIAEThCS K CKJIAIHUN
CHUCTeMHHUH TMpoIleC OpraHizarmii NMCUXIYHOI aKTHMBHOCTI, MOBEIIHKH Ta JISJIBHOCTI
ocobuctocti. Bona nepenbayae He nuile KOHTPOJb YK€ 3IIMCHIOBAHUX Iid, a U
BU3HAYCHHS METH, OIIHIOBAHHS YMOB [ISUIBHOCTI, BHOIp CIOCOOIB Jii, KOHTPOJIb
pe3yibTaTiB  Ta iX TMOJNajbUly KOpeKIito. BinmosinHO, camoperyssiuis Mae
npolecyalbHUM XapakTep 1 3a0e3mneuye MOXKIUBICTh OCOOMCTOCTI 3MIHIOBATU BJIACHY
MOBEJIIHKY 3aJIe’KHO B1JI MOCTABJICHUX IIJIEH Ta aKTyadbHUX YMOB. [1]

Y poboti A. KumiBHuk Ta . MaTBIEHKO caMOperyssiuis po3IISIIA€TbC Y
B3a€MO3B'A3KY 3 TaKUMU TICUXOJIOTIYHUMHU KaTEropisiMHU, SIK CBIJIOMICTh, BOJIS,
aKTUBHICTb, MOBEAIHKA, AisIbHICTh 1 MOoTHUBAIlS. [1] T. TIOTIOHHUK aKIIEHTYy€E yBary Ha
CUCTEMHOMY XapakTepl caMoperyJssilii, y Mexax SKOro OKpeMi KOMIIOHEHTH
(YHKIIIOHYIOTH y B3a€MO3B'A3KY MK C000I0. 3HAUYIIUM € TOJOKEHHS PO Te, 110
3MiHA OJHOTO KOMIIOHEHTAa PETYJISTUBHOI CHCTEMH MOXE TO3HAa4YaThCs Ha
(GyHKIIIOHYBaHHI BCi€l CUCTEMHU.

TeopernyHuit aHasi3 703BOJISIE BAOKPEMUTH OCHOBHI KOMITOHEHTH CaMOPETYJISAIIII:
KOTHITUBHUN, MOTUBALIMHUHN, €eMOIIIHUN, BOTHOBUH Ta pedriekcuBHU. KorHITUBHMIMA
KOMITOHEHT 3a0e3Meuye po3yMiHHs CUTYallii, TPOrHO3YBAaHHS MOKJIMBUX HACIHIJIKIB Ta
BHOIp ciocoOy aii. MoTuBaliitHU BU3HAYA€E CIOPSIMOBAHICTh aKTUBHOCTI Ta 11 3B'I30K
13 moTpedaMu i HUIAMH 0COOUCTOCTI. EMOIINHMI KOMITIOHEHT 3a0e3Meuy€e peryisiio
NMepeXrBaHb Ta iX BIUIMBY Ha MOBEIIHKY. BOJbOBMII KOMIIOHEHT MOB'SI3aHUN 13
MNIATPUMAHHSAM 00paHOT METH Ta MOAOJaHHAM Mnepemkoa. PeduekcuBHII KOMITOHEHT
3a0e3nedye aHal3 BIACHUX 1M 1 MOKIIMBICTh KOPUTYBAHHS MOJANBIIOI TOBEIIHKH.
[1-3]

BaxuuBe wiclie y CTPYKTypl camMoOperysiii MOCialoTh CaMOCBIIOMICTh 1
pedirekcis. Y cBiIOMIICHHS BIACHUX MEPEKUBAHb, MOTHUBIB, MOYKJIUBOCTEH Ta THITOBUX
MOBEJIHKOBUX PEaKIliii CTBOPIOE OCHOBY [IJISl IIJIECIIPSIMOBAHOTO PETYJIIOBAHHS
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noBeniHku. Pediekcis, cBO€0 4eproro, Aa€ 3MOTY OCMHCIIOBATHA BIACHHUM JTOCBIJ,
aHaJi3yBaTH TMPUYMHM TIEBHUX pEakKilii, OI[IHIOBAaTU HACIIJAKA BYUHKIB Ta
BUKOPHCTOBYBATH OTPUMAHUM JIOCB1/ Y TOAAIBIIIOMY MPUUHSTTI PillieHb. [2-3]

Oco0nuBOro 3Ha4eHHs camoperyJisiiis Ha0yBae y mijniTkoBomy Biti. Lleit mepiof
XapaKTEPU3y€EThCS MMOCTYINOBUM TEPEXOIOM BiJl 30BHIIIHBO1T PETryJIsLlii MOBEIIHKH 10
il O1pIOI BHYTpINIHBOI opraHizaii. ITiamiTok mparHe caMOCTIMHOCTI, MOCTYIOBO
MOYMHAE caM BHU3HAYATH IIJIl Ta CIOCOOM JIii, KpUTHUYHIIIE OIiHIOE ce0e M 1HIIUX.
BoaHoyac po3BUTOK PETyISATUBHUX MOXJIMBOCTEH € HEPIBHOMIPHUM: MparHeHHS A0
aBTOHOMIi MOXE BHUIEpEIKaTH 3JaTHICTb KOHTPOJIIOBATH €MOLIKWHI peakiii,
nependadyaTd HACHIAKM BIACHUX [ Ta TMOCHIIOBHO pEaTi3oByBaTH MPHUMHATI
pimmenHs. [2-3]

OpHi€r0 3 TMEepeayMOB PO3BUTKY CaMOPETyJislii B MAJIITKOBOMY BIlll €
CTAHOBJICHHsSI caMocBiioMocTi Ta pedrekcii. [liamTok mnounHae OUIBII AKTUBHO
OCMHUCIIIOBATH BJIACHI IEPEKUBAHHS, BUNHKH, B3AEMUHU 3 1HIIMMU JTFOJIbMH Ta BIACHE
MICII€ Y colLlialibHOMY cepeaoBuiii. Peduiekcis 3a0e3neuye MOKIUBICTh aHAII3yBaTH
BXK€ 3/IMCHEHY TMOBEIHKY Ta BUKOPHCTOBYBATH PE3YJIbTATH I[LOTO aHANI3y IS
noaabIoro BuOopy. TakuM 4uHOM, BOHA CTBOPIOE 3B'SI30K MK MUHYJIMM JOCB1IOM
Ta MallOyTHHOIO TTOBEIIHKOIO. [2-3]

BaxxnuBuM HampsiMOM CTaHOBJICHHSI CAMOpPEryJsllli € PO3BUTOK €MOIINHOI
perymsii. [TigmiTkoBU Mepio XapakTepU3yEThCsl 3HAYHOIO EMOIIIHHOIO JTUHAMIKOIO,
M1BUIIICHOIO YyTJIMBICTIO J0 OLIHKH OTOYECHHS, TIPAarHEHHSIM JI0 CAMOCTBEPIXKEHHS Ta
3MiHaMHM y MDDKOCOOMCTICHMX B3a€EMHUHAx. Y TaKMX yMOBax 3/IaTHICTh pO3Mi3HABATH
BJIACHI €MOIIMHI CTaHW Ta OOMpATHU CHOCIO pearyBaHHS BIAMNOBIAHO IO CHUTYyalli
HaOyBae 0coONMBOTO 3HaueHHs. EMoliiitHa caMoperyJisilisi pyu 1IbOMY HE O3HA4ae
NpUAYLIEHHS €eMOIliil, a mnepeadadae 30€peKeHHS MOXKIMBOCTI KOHTPOIIOBATU
MOBEIIHKY T1J] iXHIM BIUTUBOM. [2-3]

Po3BUTOK camMOperyisiiii y miyiTKOBOMY BIIll TAKOK NMOB'I3aHMM 13 (POpMyBaHHSIM
aBTOHOMHOCTI, 3JaTHOCTI IIaHyBaTH MJiSJIbHICTh, KOHTPOJIFOBATH BHUKOHAHHS
MOCTaBJICHUX 3aBAaHb Ta OI[IHIOBATH OTpUMaH1 pe3ynbratu. T. KupuueHnko mos'ssye
CTAQHOBJICHHSI TICUXOJIOTTYHMX MEXaHI3MIB CaMOpPEryJsiii MOBEIIHKH IJITKIB 13
PO3BUTKOM CaMOCBIZIOMOCTi, peduiekcii Ta caMOKOHTpoito. OTkKe, caMOperyJsiio
JIOIJTIBHO PO3TJISIIATH HE SIK OKPeME BMIHHSI CTPUMYBATH HeOakaHy MOBEAIHKY, a SK
pe3yabTaT B3aEMOJIT pi3HUX cep 0COOUCTICHOTO PO3BUTKY. [2-3]

CrneundiyHoro 3HA4YEHHS caMoperyJsisilis HaOyBae y KPHU30BUX CHUTYyalisX.
KpuzoBy curyaiio MoxXHa po3riisnatd K OOCTaBUHM, 32 SKHUX 3BUYHI CIOCOOU
MIPUCTOCYBAaHHS MEpPecTaloTh 3a0e3neuyBaTh JOCTaTHIO PIBHOBary Mi>kK BUMOTaMH
CEpEeIOBHUILA Ta MOXJIMBOCTSIMU OCOOMCTOCTI. Y Takii cUTyauli MiJIITOK 3MYIIEHHUM
nepeOyI0ByBaTH MOMEPEAH] CIOcOOU MOBEAIHKH, afanTyBaTHC 10 HOBUX YMOB a0o
3HAXOJIUTH 1HIII 3aCO0U TOAO0JAHHS TPYIHOIIIB. [4]

KpuzoBuii 1ocBig Moxke OyTH MOB'sI3aHUN 13 CIMEHHUMHU KOH(IIKTaMH, BTPATOIO
ONMM3bKOI JIOAMHM, PO3PUBOM 3HAYYIIUX CTOCYHKIB, TPYIHOIIAM{ Y HaBYaHHI,
COIIATHHOIO 130JISIIIER0, 3MIHOKO MICIIS TPOKUBAHHS, HACHJIBCTBOM, 3arPO300 KUTTIO
Ta IHIIMMH MOAISIMU, 1[0 TMOPYILIYIOTh 3BUYHUI CIOCIO KUTTS. Y CydacHHUX YMOBax
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VYkpainu 0coOJMBOro 3HaueHHS HaOyBarOTh HACHIAKH BIWHHU, 30KpeMa TpHUBasa
HeOe3IeKka, HeBU3HAYEHICTh, BUMYIIICHE MEePEMIIIICHHS Ta BTpaTu. [5]

[lepexxrBaHHS KPU30BOI CHUTYyallli 3aJeKUTh HE JHIIE BiJl OO0'€KTUBHUX
XapaKTePUCTHUK MO/IiT, a i BiJ 1i Cy0'€KTUBHOTO CIIPUMHSTTS, IMONIEPETHBOIO JOCBIY,
PIBHSI CAMOCBIJIOMOCTI, €MOIIIIHOT PeryJisiii Ta JOCTYIMHUX COLIAJIbBHUX PecypciB. 3a
YMOB KpHU3M MOXYTh IOCWJIIOBATUCS TPUBOTa, CTpax, JpaTiBIUBICTb, MOYYTTS
0e3MopaIHOCTI Ta €MOllIHEe BHUCHAXXKEHHS. BojgHodYac 3HIKEHHS CyO'€KTHBHOIO
BITYYTTS KOHTPOJIIO MOXKE YCKJIQJHIOBAaTH TPUNHATTS pIlIeHb Ta OpraHi3aliio
MOBEIIHKH. [4-5]

VY KpHU30Biil CUTYyaIlil caMOPEryJIsiisi BUKOHY€E HU3KY B3a€EMOIIOB'I3aHUX (PYHKITIil.
Bona pomomarae 3MeHmryBatu Oe3locepefHiil BIUIMB €MOLIM Ha MOBEAIHKY,
OpraHi3OBYBATHU AISUIbHICTh, 30€pIraTi OpIEHTALIIO HA PEATICTUYHI 111 Ta a1alTyBaTh
nmonepeaHi crnocoOu pearyBaHHsS J0 HOBUX YMOB. Oco0iuBe 3HAYEHHS MAalOTh
€MOIITHUN KOHTPOJIb, KOTHITUBHUI aHali3 CHUTYyalli, IUIAHyBaHHA, pediekcis Ta
MTOBEJIIHKOBA THYYKICTb. [1-3]

Emoriiinuii  koMmoHeHT 3a0e3nedye MOMKIMBICTh YCBIJOMIIIOBATH  BJIACHI
NEepEeKUBaHHSA Ta HE JOMYCKAaTH aBTOMATHUYHOTO IMEPEXOay EMOLINHOI peakiii B
IMITyJIbCUBHY TOBEIIHKY. KOTHITUBHUN KOMIIOHEHT Ja€ 3MOTY OI[IHUTH CHUTYaIlilo,
BU3HAYUTH MO>KJIMBI BapiaHTH [l Ta nepeadaunTy ix Hachiaku. Peduekcis qo3Bosse
OCMUCIUTH BIJIACHUM CTaH 1 NPUYMHM MNEBHOI peakuii. ['HydkicTh 3abe3nedye
MO>KJTUBICTH 3MIHIOBATH CTPATET1I0 MOBEAIHKH, AKIIIO MONEpeHil crocib Aii mepectae
BIIMOBIJaTH yMOBaM cutyaiiii. [ 1-3]

Camoperymsmis TakoXK MOB'A3aHa 3 PE3UIILEHTHICTIO, MPOTE 1i MOHATTS HE €
TOTOKHUMH. PE3UIIbEHTHICTh XapaKTEpHU3y€ 3/IaTHICTb OCOOMCTOCTI 30epiraTu abo
BIJIHOBJIIOBATH TICUXOJIOTIYHE (PYHKIIOHYBAHHS IMiJl BIUIMBOM CKJIQJHUX OOCTaBHH,
TOAI SIK caMoOperyJidiis 3a0e3nedye 3HauHy YacTUHY BHYTPIIIHIX MPOIECIB, 3a
JIOTIOMOT OO0 SIKUX OCOOMCTICTh OPTraHi30BY€E BIACHI peakilii. [5]

BaxxnuBumM pecypcom camoperyJisiiii y Kpu3i € colliajibHa MIATPUMKA. 31aTHICTh
IIJIJTITKA 3BEPHYTHUCS JI0 JOPOCJIOro, OJHOJITKA, Tlefarora abo IMcuxoJjora y CUTyaiiii,
KOJM BJIACHUX PECypCiB HEAOCTAaTHHO, MOXKE PO3IJIAJATHCS SK KOHCTPYKTUBHMN
croci® perymsmii noBeAiHkd. Tomy GopMyBaHHS caMmoperyisiii He mependadae
130JJbOBAHOTO KOHTPOJIIO BIIACHOTO CTaHy, a BKIIFOYA€ 3/IaTHICTh PO3MI3HABATU MEXI
BJIACHMX MOJKJIMBOCTEH 1 BUKOPHUCTOBYBATH JOCTYITHI PECYPCH MIATPUMKH. [5]

OTxe, TEOpEeTUYHUI aHai3 NpoOJeMH PO3BUTKY HABUYOK CaAMOPETyJISIil
MIJUTITKIB Y KPU30BUX CUTYAILISIX JA03BOJIIE BU3HAYUTH CAMOPETYJIALII0 K CHCTEMHUIMA
MpoIeC CBIOMOI OpraHizaimii Ta KOPEKIli OCOOUCTICTIO BJIACHOI MiSUTBHOCTI,
MOBEAIHKM M IICUXIYHUX CTaHIB BIJIOBIJHO JO MOCTaBJICHHMX IIiJIeH, OCOOMCTICHUX
IIHHOCTEH Ta YMOB KOHKPETHOI cuTyarii. [1-3]

CtpykTypa caMoperyJssiii NpeacTaBieHa B3a€MOIOB'SI3AHUMHU  KOTHITUBHUM,
MOTHBAIIfHUM, €MOLIHUM, BOMLOBMM 1 pe(IeKCHBHUM KOMIOHEHTaMH. IX
y3ropkeHe (yHKIIIOHYBaHHS 3a0e3redye 3/1aTHICTh OCOOMCTOCTI YCBIJIOMITIOBATH
BJIACHUW CTaH, BHW3HAYaTH METY, IUIAHyBaTW Jii, KOHTPOJIIOBATH TOBEAIHKY,
OIIIHIOBATH PE3yJIbTATH Ta 32 HEOOX1AHOCTI 3MIHIOBATH OOPAaHMIA CIIOCIO pearyBaHHS.

[1-3]
181



PSYCHOLOGY
PARADIGM SHIFT IN ACADEMIC RESEARCH: MODERN TOOLS AND
METHODOLOGIES

[TigTiTKOBUIA BIK € CEHCUTUBHUM IEPIOJIOM PO3BUTKY CaMOPETYJISAIIi, OCKUTBKU
caMe B IIe¥ 4ac MOCUJIIOIOTHCSI CAMOCBIOMICTD, pediieKkciss, aBTOHOMHICTh, EMOIIIHHA
perynsimiss Ta 37aTHICTh JO CaMOCTIMHOI opraHizamii moBeaiHku. BoaHodac
PEryJISTUBHI MOKJIMBOCTI ITI/UTITKIB III€ HE € MOBHICTIO CTAOUThHUMU. [2-3 ]

VY KpU30BUX CHUTyallisIX BUMOTH IO CUCTEMHU CaMOPETYJISLII CYTTEBO 3pOCTAIOTh.
Hesusnauenicts, 3arposa, BTpaTa, TPUBAJINN CTPEC Ta MOPYLIEHHS 3BUYHOIO CIIOCO0Y
KUTTSI MOXKYTh IOCHJIIOBATH €MOLIMHE HAaIpy>KEHHS Ta YCKJIAJHIOBAaTH O0IyMaHe
pearyBaHHS. Y TakKUX yMOBaX CaMOPETYJSIis BHUCTYIMAE OJHUM 13 LIEHTPAIbHUX
MICUXOJIOTTYHUX MEXaHI3MiB, IO 3a0e3Meuye YCB1IOMIICHHS BIIACHUX CTaHiB, KOHTPOJIb
MOBEIIHKOBHX PEaKIlii, IUIaHyBaHHS, IPUUHATTS PIllIeHb, THYYKY 3MIHY CIIOCOO1B il
Ta BUKOPUCTAHHSA COIIaIbHOT MATPUMKH. [4-5]

OTXe, pO3BUTOK CaMOPEryJISLil MIUIITKIB Yy KPU30BUX CHUTyalisiX AOLLIBHO
PO3IIIAIaTh K KOMIUIEKCHUN MPOILIEC, CIPSIMOBAHHUI HE JIMIIE HA KOHTPOJIb EMOIIIH, a
Ha (opMyBaHHS LUIICHOI CHCTEMH YCBIJIOMJIEHHS BJIACHHUX CTaHIB, pediekcii,
IUTAHYBaHHS, NPUUHATTS PIIIEHb, MOBEAIHKOBOI THYYKOCTI Ta KOHCTPYKTHBHOIO
BUKOPUCTAHHS BHYTPIIIHIX 1 30BHIIIHIX pecypciB. [1-5]
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BIIJIUB COIIAJIBHUX MEPEX HA EMOIIIHHUA
CTAH OCOBUCTOCTI B KPU30BUX CUTYAIIAX

YepusikoBa Ouecs BosioaumupiBaa

KaHIUAAT TICUXOJIOTYHUAX HAYK, JOICHT,

To1eHT Kadeapu ncuxosiorii Ta ditocodii

KuiBChKHUil YHIBEpCUTET IHTEICKTYabHOI BIACHOCTI Ta MpaBa

I'puropoBu4 OJiena IBaHiBHA

3100yBayka Apyroro (MariCTepChbKoro) piBHs BUINOI OCBITH

cnemiaiabHocTi C4 Tlcuxomnoris

bakynpTeTy 1HPOPMALIMHUX TEXHOJOT1N Ta COIlaIbHO-TYMaHITApHUX HAYK
KuiBcbkuil yHIBEpCUTET 1IHTEIEKTYaIbHOI BIIACHOCTI Ta MpaBa

CoulanpHi MEpEXi OAHOYACHO 3a0€3MeYYI0Th TOCTYM 0 1H(pOpMalii, KOMyHIKaIlii
Ta MATPUMKH ¥ CTBOPIOIOTH YMOBH JJis1 1H(QOPMALIMHOIO MEepEeBaHTAXKECHHS,
KOMITyJIbCHBHOTO CIOXXHUBAaHHS KOHTEHTY Ta TpPUBAJIOTO0 KOHTAaKTy 3 E€MOIIITHO
HAaCUYEHOIO 1H(POpMALIi€l0, I[0 POOUTh MUTAHHS iX 3B’S3Ky 3 €MOLIMHUM CTaHOM
0COOHUCTOCTI 0COOJIMBO BaXKIMBUM IS Cy4acHOI IICUXOJIOTII.

Jlnst yKpaiHChKOTO KOHTEKCTY COILlIAJIbHI MEpeki MarTh JOJATKOBE 3HAYCHHS
yepe3 TpuBalie MepeOyBaHHS CYCIUILCTBA B yMoOBax 1HGOpMAIiHOI BifHM Ta
MmoBHOMACIITaOHO1 BiitHU. B Takux ymMoBax nu@poBe cepe1oBUIIE OTHOYACHO BUKOHYE
¢byHKIiii KoMyHikaii, 1HGOpMyBaHHs, MOOLTI3aIli Ta MOMIMPEHHS MCUXOJIOTTYHOTO
BILJIUBY.

FO. B. boiiko Bu3Hayae coliajlibHI Mepexi SK OJWH 13 1HCTPYMEHTIB
iH(hOopMAaIIHOTO BIUIMBY B yMOBax 1HGOpMAIiiiHOI BIHHM Ta aHANI3ye MEXaHI3MU
MaHIMyJIA11i, 1HPOPMAIIHHO-TICUXOJIOTIYHOTO BIUIUBY W YMPaBIiHHA KOHQIIKTHUMHU
CUTYaIlisIMU B MepexxeBoMy rpoctopi [1, c. 235-239].

Binrak, B ymMoBax BiitHH IIU(POBUN KOHTEHT HE MOXKE PO3TISAATUCS BUHATKOBO SIK
HEUTpaJbHUM 1HPOPMALIMHUNA pecypc: HOro CTBOPEHHS, MOLIMPEHHS Ta CIPUNUHATTS
B110yBalOTHCSI B YMOBAaX OOPOTHOM 3a IHTEPIPETALIIO MOIIH.

0. O. JIazypeHko, aHaJII3yI04l OCHOBH1 HAIIPsIMU JOCIIIKEHHS €eMOLIHOI cepu,
3BEpTa€ yBary Ha CTPYKTYpHY CKIAIHICTb caMoro (eHOMeHy eMmoliil Ta
PI3HOMAHITHICTh IMAXOAIB JIO MOr0 ICHXOJIOTIYHOTO MOSCHEHHS. Y MEXaxX Pi3HUX
KOHIICTIIII eMOIlli PO3TJISAaloThCA SK TEpeKUBaHHA, AK (Gopma OIIHIOBAHHS
3HAYYIIOCTI MOJIH, SIK PETYJISITOP TOBEIIHKH, a TAKOXK K KOMIOHEHT OLTBII CKIIaHOT
CHUCTEMHM B3a€EMO/II1 0COOMCTOCTI 3 HABKOJIMIIIHIM cepenoBuiiem [3, c. 83-87].

Emouiiinuii ctaH XapakTepu3ye (QYHKIIOHYBaHHS JIOAMHM B TEBHUIM NEpioA.
Boanouac #oro He MOXHa PO3yMITH SIK TOBHICTIO HE3MIHHE YTBOPEHHs. BaxinBo
3BEpPHYTH yBary Ha YMOBHICTb MOHSTTS «CTaH»: INCUXIYHI SIBUILA MepeOyBaloTh Y
MOCTIHHOMY pyci, NEepexoAsTh OJHE B OJHE, a 3MiHa MPOBIIHOI €MOIii
CYIPOBOJIKYETHCS BIJIMOBIAHOKO TpaHChopMaIli€ro eMOLIMHOro crany [2, c. 44-45].
OT1xe, BIIHOCHA CTIMKICTh CTaHy HE O3HAYa€ HOTO CTaTUYHOCTI.
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B. I'aBpmibkeBny Tta O. ®DipcToBa creriaabHO HATOJOMIYIOTh HAa HEOOXITHOCTI
PO3MEXKYBaHHS IMOHSATH «EMOIIIsD» Ta «eMOILIHMHI cTan». Ha iXHI0 AyMKY, eMol1isl iCHY€
B MEXaX eMOIIHHOI cepu 0COOUCTOCTI M € OKpEeMHM TICUXIYHUM SIBHILEM, TOJI SIK
EMOIIIMHUN CTaH € OUIbII IIUPOKUM TIIOHATTSAM, OCKUIBKH BKJIIOYA€E HACIIIKH
EMOIIIMHOTO TIepeKMBaHHS Jia 1HIMUX cdep GYHKIIOHYBaHHS JIOJWHU, 30KpeMa
13HaBaJbHOI, IOBEIIHKOBOI Ta COMAaTHYHOI [2, ¢. 44-45].

OTxe, eMOIIWHMM CTaH JIOIIIBHO PO3YMITH SK JUHAMIYHY TICHXIYHY
XapaKTePUCTUKY OCOOMCTOCTI, IO BiOOpaXkae akTyaabHy KOH(PITypalio eMOIITHOTO
MepeKMBAaHHSA Ta IOB’S3aHMX 13 HUM  KOTHITUBHHMX, IIOBEJIHKOBHX 1
ncuxo(i310J0TIYHUX MPOSABIB, (HOPMYETbCS TiJ BIUIMBOM BHYTPIIIHIX MOTpeO 1
30BHIIIHIX YMOB Ta 3MIHIOETHCS BIAMOBIAHO J0 iXHBOI B3a€EMOII.

Emnipuude pocnipkeHHs OyJio CHOpSIMOBAaHE Ha BHUBYEHHS 3B 53Ky MIXK
OCOOJIMBOCTSIMU BUKOPUCTAHHS COLIAJIBHUX MEpPEeX Ta MOKa3HUKaAMU E€MOI[IHHOIO
CTaHy OCOOUCTOCTI B KPU30BUX YMOBaX.

VY pocnipkeHH1 B3sJM ydacTh 92 pecnoHieHTH BikoM Bifg 18 mo 23 pokiB —
cryaeHTu 1-4 kypciB KYIBTII, siki HaB4uaroThes 3a cneniaibHOCTAMU «lIcuxoorisy,
«Kypnanictuka» ta «Kibepoesnekay.

Jlo TCUXOIIarHOCTUYHOTO 1HCTPYMEHTapilo yBIANUM ykpaiHomoBHa [llkana
3aJIeKHOCTI Bif comianbHux Mepek M. G. Shahnawaz ta U. Rehman, [llkana tpuBoru
beka (BAI), IlIkana nenpecii beka (BDI) Ta lllkana crpuitasitoro ctpecy (PSS-10).

3a pe3yiabTaTaMud EMIIPUYHOTO JIOCHIKEHHS, TOpsa 13 JOMIHYBaHHSIM
MIHIMQJIBHHUX 1 JIETKUX JICIPECUBHUX MPOSBIB BHUIBJICHO MOMITHY HpPEICTABIICHICTh
TPUBOKHOI CHMIITOMATUKHU Ta 3HAYHE IMOIIMPEHHS MOMIPHOTO W BHUCOKOIO DPiBHIB
CIPUHHATOTO CTpeCy. Y CTPYKTYpi 3aJIKHOTO BHUKOPHUCTAHHS COIIAIBHUX MEPEK
HalOUIbII BUPAXKEHOI BUSBHIIACA iX 3HAYYIUICTh Yy MOBCAKACHHIN AISUIBHOCTI, a
HEraTUBHE CAaMOMOYYTTS 32 BIJICYTHOCTI IOCTYIy Ta KOH(MJIIKTHE BUKOPUCTAHHS OyJIH
MIPEICTABIECHI MEHILIOIO MIpOIO.

Kopemsiitnuii ananiz 3a kputepiem CripMeHa J03BOJIUB YTOYHUTH TOJIOBHUUN
EMITIPUYHHM pe3yabTaT poOOTH: I EMOIIIHHOTO CTaHy Ma€ 3HAYCHHS HE CTIJILKU cama
BKJIFOYCHICTh COIIATbHUX MEPEeX Y TOBCSKICHHICTh, CKUIBKM XapakTep i€l
BKJIFOYEHOCTI Ta CTYMiHb 11 MAKOHTPOIBLHOCTI ocoducTocti (quB. Tabm. 1).

Tabauus 1
Pe3yabTaT KOPEJALINHOIO aHAJTI3Y
IHoka3sHuku JenpecuBHa CnpuiinaTuii
.. TpusBora
3aJIeKHOCTI Bil p CHUMIITOMATHKA p crpec (PSS-10),|| p
. (BAI), r;
cOLiaJIbHUX MEpex (BDI), r, I
3nadywmics 0,29 /0,005 0,18 0,086 0,25 0,016
COLIAJIBHUX MEPEXK
CamomnouyTrs 3a
HEMOTITMBOCT 043 |<0,001 0,34 0,001 0,39 <0,001
KOpPUCTYBaHHs
COLl.MEpEeXKaMU
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IHoka3Huku JenpecuBHa CnpuiinaTuii
.. TpuBora
3aJ1€5KHOCTI Bijl p CUMIITOMATHKA p crpec (PSS-10), p
. (BAI), r;
COLiAJILHUX Mepex (BDI), r, Is
Kongaixr uepes 0,31 |0,003 0,38 <0,001 0,27 0,009

coIiaibHI Mepexi

3arajabHUN NOKA3HUK
3aJI€KHOCTI Bif 0,41 <0,001 0,33 0,001 0,37 <0,001
COIlIAIbHUX MEPEeK

3aranbHui MOKa3HUK 3aJIEKHOCTI BiJl COLIAIbHUX MEPEX MPOJIEMOHCTPYBAB MPsiM1
CTaTHUCTUYHO 3HAUyIll 3B’SI3KM 3 TPUBOTOIO, JCTPECHUBHOI0 CHUMIOTOMATHUKOIO Ta
COPUMHATUM CTPECOM, OJHAK OKpPEMi KOMIIOHEHTH 3aJIe)KHOCTI Malld pI3HY
NICUXOJIOTIYHy Bary. HeratuBHe caMOMOYYTTS 32 HEMOXIMBOCTI KOPHUCTYBATHCS
COLIAIBHUMHM MEpPEeKaMH HalOUIbII BHPA3HO CIHIBBIJHOCWIOCA 3 TPHUBOTOK Ta
CTPECOM, TOJIl IK KOH(IIKTHE BUKOPUCTAHHS — 3 ACNPECUBHUMU NPOSBAMH; cama XK
3HAYYIIICTh COIIATbHUX MEpPEeX HE MPOJAEMOHCTPyBala CTATUCTUYHO 3HAYYIIOTO
3B 3Ky 3 JACTIPECHBHOIO CUMIITOMATHKOIO.

OTxe, eMITIIpUYHI J1aHl HE MIATPUMYIOTH CIIPOILEHOTO YSBJICHHS MPO COIliaibHI
Mepexi K OJHO3HAYHO HETaTUBHUN UMHHUK: NICUXOJIOTIYHO BPA3JIMBOI TOYKOKO €
nepexiJi BiJi 3BUMHOTO MU(PPOBOro KOPUCTYBAHHS 10 TAKOTO CIIOCO0Y B3a€EMOJI1, KOJIU
JOCTYyIl O Mepexi HalyBae €MOLIMHO-PETyJTUBHOTO 3HAUYE€HHA ab0 IOYMHAE
KOHKYpPYBaTH 3 IHIIUMH chepaMu KUTTS. 3 OTJISAAy Ha KOPENALIMHUN Tu3aiH I
3aKOHOMIPHOCTI XapaKTepU3YyIOTh B3a€EMOIIOB’S3aHICTh JOCIHIIKYBAaHUX SIBUII, HE
BCTaHOBJIIOIOYH OJTHOCTOPOHHBOT MPUIMHHOCTI.
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KONFLIKTOLOGICZNY WYMIAR SAMOREALIZACJI
1 ZACHOWAN MANIPULACYJNYCH OSOBOWOSCI W
KONCEPCJACH A. MASLOWA 1T E. SHOSTROMA

Chubina Tetyana

dr hab., profesor,

Narodowy Uniwersytet Ochrony Cywilnej Ukrainy
m. Czerkasy, Ukraina

Streszczenie. B artykutach przedstawiono analiz¢ konfliktologiczng procesow
samorealizacji 1 zachowan manipulacyjnych osobowosci w oparciu o koncepcje
A.Maslowa 1 E. Shostroma. Naswietlono kluczowe cechy osobowosci
samorealizujacej si¢ (uczciwos¢, otwartos¢, spontanicznos¢) oraz manipulatora (brak
swiadomosci, kontrola, cynizm). Przeanalizowano zasadniczg rdéznice migdzy
konstruktywnymi konfliktami aktualizatorow, ktore sprzyjaja rozwigzywaniu
narastajagcych probleméw, a destrukcyjnymi, zaprojektowanymi konfliktami
manipulatoréw. Uzasadniono znaczenie refleksji osobistej w przelamywaniu tendencji
manipulacyjnych i osigganiu dobrostanu psychicznego.

Stowa Kluczowe: samorealizacja, manipulacja, aktualizator, manipulator,
konflikt, konfliktologia, A. Maslow, E. Shostrom.

Badanie wewngtrznego potencjalu osobowosci, warunkow jej pelnego rozwoju
oraz harmonijnego funkcjonowania w spoteczenstwie nalezy do fundamentalnych
zadan wspotczesnej nauki psychologicznej. W psychologii humanistycznej szczegolng
uwage poswigca si¢ kwestii ujawniania sit tworczych cztowieka, jego zdolnosci do
samodoskonalenia oraz budowania autentycznych relacji z otaczajgcym Swiatem.
Tworca teorii samorealizacji Abraham Maslow oraz jego kontynuator Everett
Shostrom zaproponowali gleboka analiz¢ dwoch przeciwstawnych wektorow
egzystencji osobowosci - realizacji wewngtrznego potencjalu oraz manipulacyjnego
podporzadkowywania innych. Ponizej przedstawiono zsystematyzowany wyktad
gléwnych zatozen tych koncepcji, ujawniajacy istote, cechy 1 konsekwencje
wskazanych strategii zyciowych w kontekscie konfliktologicznej analizy interakcji.

Autor teorii samorealizacji A. Maslow opisal najpehlniejsze ujawnienie sit
tworczych u normalnie rozwinigtej osobowosci [1]. Zgodnie z jego koncepcja taka
osobowos$¢ posiada nastepujace cechy 1 wlasciwosci:

1. Jest zdolna do obiektywnego 1 bezstronnego postrzegania siebie oraz swojego
otoczenia;

2. Jest gotowa przyjmowac ludzi 1 naturg bez nadmiernej krytyki;

3. Cechuje si¢ prostym i naturalnym zachowaniem;

4. Dazy do pracy na wysokim poziomie profesjonalizmu;

5. Jest niezalezna w sadach, pewna siebie oraz odczuwa potrzebe zaréwno
kontaktow z innymi, jak 1 samotnosci;

6. Zachowuje $§wiezo$¢ uczud i postrzegania;
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7. Jest zdolna do przezywania do$§wiadczen szczytowych;
8. Jest otwarta na ludzi 1 §wiat w ogole, zdolna do wspotczucia 1 sympatii;
9. Utrzymuje glebokie relacje z otoczeniem;

10. Jest demokratyczna w zachowaniu;

11. Posiada staly krggostup moralny oraz wyraznie rozroznia cele 1 Srodki;
12. Ma skltonnos¢ do zyczliwego humoru;

13. Jest zdolna do twoérczoscei [1].

«Samorealizacja — wedlug A. Maslowa — to intensywny proces stopniowego
wzrostu, zmudna praca polegajaca na gromadzeniu matych osiggni¢¢. Ludzie, ktorych
mozna uznaé¢ za samorealizujacych si¢, poznali swojg istotg, zrozumieli, kim sg 1 co
sobg reprezentuja, i to nie tylko w wysokim znaczeniu swojego zyciowego powolania,
ale takze w prostszym, codziennym sensie» [1].

Podczas gdy A. Maslow interesowat si¢ przede wszystkim zdrowg, rozkwitajaca
osobowoscig, jego kontynuator E. Shostrom przeciwstawit systemowi samorealizacji
jego negatywna projekcje — system manipulacji [2].

Manipulacja to dziatania majace na celu «przejecie kontroli» nad drugg osobg 1
podporzadkowanie jej sobie, wykonywane tak misternie, ze sprawia ona wrazenie,
jakby samodzielnie kierowata swoim zachowaniem. Zreczny manipulator
niezauwazalnie dla swojego partnera popycha go do decyzji i dziatan, ktére nie
odpowiadaja jego (partnera) intencjom i interesom, lecz s3 pozadane dla samego
manipulatora [2].

E. Shostrom opracowal koncepcje czlowieka-manipulatora w opozycji do
cztowieka-aktualizatora:

Aktualizatorowi wlasciwe sg uczciwos¢, szczeros¢; sSwiadomos¢ zycia; wolnosce,
otwartos$¢, spontanicznos¢; zaufanie, obecnos¢ wiary i przekonan.

W przeciwienstwie do tego dla manipulatora charakterystyczne sa:
oklamywanie siebie 1 innych; brak §wiadomosci zycia; automatyzm prowadzacy do
apatii 1 nudy; kontrola, zamkni¢cie w sobie, wyrachowanie; cynizm 1 brak wiary [2].

Obsesyjng mys$la manipulatora jest kontrola nad innymi. Jednak im bardziej
zarzadza innymi, tym bardziej odczuwa potrzebe podporzadkowania si¢ samemu
sobie. Manipulator traktuje innych jak rzeczy, instrumenty do osiggania osobistych
celow, co obraca si¢ przeciwko niemu, gdyz sam przeksztatca si¢ w narzedzie wilasnej
interesownej gry. W rezultacie traci zdolno$¢ do przezywania naturalnych, szczerych
uczu¢, tract zarowno wolnos¢, jak 1 szczesScie. Powstajace przy tym konflikty
wewnetrzne manipulator z rozpaczliwg uporczywoscig probuje wyrzuci¢ na zewnatrz,
wciggajac otoczenie w dramat wlasnych namigtnosci [2].

Wchodzenie w konflikty z ludZmi z otoczenia zdarza si¢ zaroOwno manipulatorom,
jak 1 aktualizatorom. Jednak konflikty u jednych 1 drugich sa niewatpliwie zupelnie
inne:

7 Aktualizator ryzykuje sobg, ujawniajac swoje uczucia i interesy, ale otrzymuje
szans¢ na ich rzeczywiste zaspokojenie. Konflikty aktualizatoréw sa konstruktywne,
powstaja naturalnie 1 stuzg autentycznemu rozwigzaniu narastajgcych probleméw oraz
uludze emocjonalnej [2].
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7 Manipulatorzy za$ prowokuja konflikty lub unikaja ich celowo. Konflikty
manipulatordw s3 zaplanowane, wywolane specjalnie 1 shuzg jako narzedzie do
osiaggniecia okreslonej korzysci, materialnej badz moralnej. Takie konflikty czesto
maja charakter destrukcyjny, poniewaz nie tagodza, lecz zaostrzaja sytuacje [2].

Manipulatorowi by¢ moze tatwiej zyje si¢ we wspotczesnym spoteczenstwie, ale
to nie znaczy, ze lepiej. Zreszta w kazdym z nas drzemie zaréwno aktualizator, jak 1
manipulator. Dlatego pomysicie sami, kto 1 kiedy bierze gére wewnatrz was 1 co z tego
wynika [2].

Przeprowadzona analiza koncepcji A. Maslowa 1 E. Shostroma pozwala na
wyciagniecie wniosku, ze samorealizacja 1 manipulacja stanowig dwa kardynalnie
przeciwstawne modele zyciowe oraz wzorce interakcji miedzyludzkich [1; 2]. O ile
samorealizacja opiera si¢ na swiadomosci, szczerosci, tworczosci oraz dazeniu do
ciggltego rozwoju osobistego, o tyle manipulacja bazuje na ukrytej kontroli, destrukcji
1 traktowaniu podmiotu jako narzedzia. Zachowanie zdrowia psychicznego oraz
osiaggniecie prawdziwego szczescia jest mozliwe jedynie pod warunkiem przewagi
tendencji aktualizacyjnych, co wymaga stalej refleksji wewnetrznej 1 §wiadomego
wyboru na rzecz autentyczno$ci oraz uczciwosci wobec siebie 1 innych [1; 2].

Spis literatury
1. Maslow A. H. Motivation and Personality. 3rd ed. New York : Harper & Row,
1987. 293 p.
2. Shostrom E. L. Man, the Manipulator: The Inner Journey from Manipulation to
Actualization. Nashville : Abingdon Press, 1967. 256 p.
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ITPOBJIEMH JOCTYIHOCTI COHIAJIBHUX ITOCJIYT
JJIA AITEU 3 IHBAJIITHICTIO B I'POMA/II

LBiryn Aprem IOpiitoBuyu

acmipaHT 3 pOKy HaBYaHHS,

Kadespa coriaabHoi pOOOTH Ta KOHCYJIbTYBaHHS,

KuiBchkuii cTonnuHuii yHIBepcUTET iMeH1 bopuca I'piHueHka

JliTH 3 1HBaJIITHICTIO € OJHIEI0 3 HAWOUIBII Bpa3IMBUX KaTEropiil HaceleHHs, AKa
noTpedye CUCTEMHOT, KOMIJIEKCHOT Ta JOBrOTprBaioi miaTpuMku. ColiaabHi MOCITyTH
JUTISL TAaKUX AITeH MailoTh OyTH CHpsIMOBaHI Ha 3abe3nedeHHs ixHiX 0a30BUX MOTpPEO,
PO3BUTOK CaMOCTIMHOCTI, COLIAJIbHOI ajamnTauii, peadumiTamnii, JOCTyIy 10 OCBITH,
y4acTi B JKUTTI TPOMaJM Ta 3aXHCTy npaB. B ymoBax neueHrtpanmizauii ocoOJIHUBOi
aKTyaJdbHOCTI HaOyBa€ MHUTAHHS AOCTYINHOCTI COLIAJIBHHMX IOCIYT CaM€ Ha PiBHI
TEPUTOPIATBHOT TPOMAJIM, OCKUIBKM caMe IpoMaja € HalOMMKYUM CepeoBHUIIEM
KUTTSL AUTHHM Ta 11 CiM 1.

JIOCTYIHICTD COLIAIBHUX MOCIIYT IS IITeH 3 IHBAIIIHICTIO Tiepen0avyae He JIHIIe
HAsSBHICTh BIJIMOBIHUX YCTaHOB a00 (haxiBIliB, a 1 MOXKIIUBICTh PEAIbHO OTPUMATU
HEOOXIJTHY JIOTIOMOTY CBOEYACHO, SIKICHO Ta BIJAMOBIHO JO 1HJIWBIAyaJIbHUX MOTPEO
muTHHA. MIeThes Mpo COLialbHHIl CYIpPOBiN, KOHCYJIBTYBAaHHS, JCHHHI IO,
COIaJIbHY aJamnTallito, MCUXOJIOTIUHY MIATPUMKY, peadimiTaliiiHl MOCIyTH, MOCIYTH
PAaHHBOTO BTPYYaHHs, JOMOMOTY B O(QOPMIIEHHI JIOKYMEHTIB, IpPEICTaBHHUIITBO
1HTEpeCiB, MIATPUMKY CiM’1 Ta 1HII1 (POPMH TOIOMOTH.

[IpobiemaTka AOCTYMHOCTI COINIAJbHUX MOCIYT JUIsl JITeH 3 1HBAIIIHICTIO
aKTUBHO BHCBITJIIOETHCSA y Mpalsx yKpaiHChKuX gociigHukiB. Tak, O.KpaBueHko
aHaJi3y€e MUTaHHS COLiabHOI peadiniTaiii 0ci0 3 1HBATIAHICTIO Ta MEPCHEKTUBU ii
pO3BUTKY B cydacHux ymoBax [l]. M.baumnceka, H. I'amonenko ta O.Ctapuk
po3rIsiAaloTh TpaHc(opMalliiiHi 3MIHM CTAHOBJICHHS 1HKJIFO3UBHOTO COLIIYMY B
VYkpaini [2]. . bino3epcbka akiieHTye yBary Ha 3acaJlHUYUX TMPUHIIMIIAX pOOOTH 3
OaTpkaMu JiTel 3 ocoOauMBUMH OCBiTHIMH notpedamu [3]. FO. 'abGopens mocmimxye
XapaKTepUCTHKY 1HBAIIHOCTI AUTSAYoro HaceneHHs Ykpainm [4]. JI. CaBuyk Ta I.
HOxumenp BUCBITIIIOIOTH OCOOJIMBOCTI pOOOTH 3 JITHbMHU 3 OCOOJMBUMH OCBITHIMU
noTpedaMu B yMOBaX 1HKJIFO3UBHOTO HaBYaHHS [5].

OpHi€ero 3 OCHOBHUX MPOOJIEM € HEPIBHOMIPHUN PO3BUTOK COINIAIBHUX MOCIYT Y
rpoMajax. ¥ BEIUMKHX MICTax CiM’1 4acTillleé MalwTh JOCTYN 10 peadlmTaliitHuX
IIEHTPIB, 1HKJIIO3UBHO-PECYPCHUX IIEHTPIB, ICUXOJIOTIB, JIOTOMEAIB, COILiaIbHUX
MpaliBHUKIB Ta 1HIKX (haxiBLiB. HaTOMICTh y CIIBCHKHX 1 BIAJAJIEHUX TpoMaJax Taki
MOCIYTH MOXYTh OyTH oOMexxeHuMHU abo B3araji BifcyTHiMU. Lle cTBOproe HepiBHI
YMOBH JIJIs1 IITE€H 3 1HBAJIITHICTIO 3aJIEKHO BiJ MICIA iX MPOKMBaHHS.

BaxxnuBoro mpoOaeMor0 3aMIIA€EThCS HEAOCTATHSA KUIbKICTh KBasi(iKOBaHUX
¢daxiBuiB. Y 0araTboX rpomajiax Opakye COIlaJbHUX MPalLIBHUKIB, MCUXOJOTIB,
peadlIiTONOrIB, eproTepaneBTiB, JOTOIE/IIB, ACHCTCHTIB JUTHHH Ta IHIIHAX
CHEIIaICTIB, sIKI MalOTh JOCBIA PoOOTH 3 AIThbMHU 3 iHBaigHICTIO. Hectaua kampis
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MPU3BOJUTH JI0 TICPEBAHTAXKCHHS HASBHUX MPAIliBHUKIB, ()OPMAIBHOTO MiAXOIYy 10
OIIHIOBAHHS MOTPEO 1 3HMKEHHS SKOCTI COIiaIbHO1 MIATPUMKH.

CyTTeBUM 0Oap’epoM € HENOCTaTHS MOIHPOPMOBAHICTh OaThKIB MPO HASBHI
coIriajabHI mocyru. YacTo ciM’i, sIKi BUXOBYIOTh JUTHHY 3 1HBATIAHICTIO, HE 3HAIOTH,
KyJIu 3BEpTaTHCS MO JOMOMOTY, sIKI JOKYMEHTH HEOOXITHO MOojaTH, fKi mpaBa U
coIliajbHI TapaHTii BOHU MaloTh, SIK1 MOCIYTH JOCTYIHI B rpomai. Uepes 1ie 1utuHa
MOXKE€ HE OTpPUMAaTH CBO€YACHOI MIATPUMKH, a CIM Sl 3aJMIIAE€TbCS caM Ha caM 13
npoOJIeMaMu.

[TpoGneMoto €, TakoX, CKIAQTHICTh OMOpOKpaTHUHUX mpoueayp. OdopmiieHHs
COIIAIBHUX TOCIIYT, JOTIOMOTH, peadlmTamiiHuX 3aXoiB a00 TEXHIYHHX 3ac0o0iB
yacTo MoTpedye 3HAYHOI KIJIBKOCTI JOKYMEHTIB, 3BEpHEHb 1O PI3HUX YCTAHOB 1
TpUBAJIOr0 OYiKyBaHHsA. Jjisi OaThKIB, SIKI MOCTIMHO JOTJISIAIOTH 32 JTUTUHOIO, TaKl
MPOIIETyPH MOXKYTh OYTH CKJIQIHUMHU Ta BUCHAKIWBUMH. lle 3HMKYE TOCTYIHICTH
COLIAJIBHOI MIATPUMKH, HABITH SIKIIO (POPMaANIBHO Taka JI0momMora nepeadadyeHa.

OxpeMy yBary ciij IpUAUIATH TpoodsieMi Hi3UIHOT Ta TPAHCIIOPTHOI IOCTYITHOCTI.
JiTH 3 TNOpYUIEHHSMU OIOPHO-PYXOBOTO amapary, 30py, CilyXy a0o I1HIIMMH
(YHKIIOHATLHUMUA OOMEXEHHSIMU MOXXYTh CTHUKATHCS 3 TPYJIHOIIAMH i Yac
MepecyBaHHs /10 COLIAIbHUX, OCBITHIX YM MEIMYHUX YCTaHOB. BiICyTHICTh MaHYCIB,
m@TiB, aAaNTOBAHOTO TPAHCIIOPTY, 3PYUYHHX BXOIB, 0e30ap’€pHUX MapHIPYyTIB 1
JOCTYITHUX CaHITAPHUX NPUMIMICHh CYTTEBO OOMEXKYE MOMKIMUBICTH OTPUMAHHS
MOCTYT.

He menm 3Hauymnioro € npobdiema iHpopmaniiHoi 1ocTynHocTi. [HpopMmaris mpo
COLlaJIbHI MOCIYTH HE 3aBXAH MOAAETHCS Y 3p03yMUTIH, NOCTYIHIN Ta 3py4Hii (hopmi.
Bona Moxe OyTu po3MiiiieHa juiine Ha oiiiHuX cailTax, CKIagHO0 MOBOIO abo 0e3
ypaxyBaHHs TOTpeO JIOJeH 3 MOPYUICHHSMH 30pY, CIAYXy UM I1HTEIEKTyalbHOTO
po3BUTKY. YUepe3 1ie yacTMHa CIME HE Mae MOBHOI 1H(OpMamii Mpo MOMXJIUBOCTI
MIATPUMKH.

BaxxnuBuM acniekToM € HeJ0CTaTHS 1HAMBIAYyali3allis corlianbHuX mocayr. it 3
IHBAJIITHICTIO MAalOTh PI3HI MOTpeOM 3aJIeKHO BiJI BIKY, CTaHy 3/I0pOB’S, BHUIY
MOPYIIEHHS, PIBHS PO3BUTKY, CIMEHHOI cuTyallli Ta yMOB mpoxuBaHHA. OgHAK Ha
MPaKTHUIl JOTMOMOra 1HOJI HAaJa€ThCs 3a OJHAKOBUMH CXeMaMH, 0e3 TIHMOOKOro
OI[IHIOBAHHS MOTPeO MTUTHUHU Ta poauHu. e 3HmKye ePeKTUBHICTh MIATPUMKH U HE
3aB/IM CIIPUSIE PEATbHOMY TOKPAIIEHHIO SIKOCTI YKUTTSI IUTHHHU.

[IpobyiemMor0 3anuIIaeThesl cinabka MIDKBIIOMYA B3a€EMOIS MK COLIAIBHUMU
ciry»0amu, 3aKjialaMyd OCBITH, OXOPOHHU 370POB’ s, peadlmTalliiHUMHA YCTaHOBAaMH Ta
IPOMAJICBKUMH OpraHizamisiMd. YacTo 1l CTPYKTypW MpalOlOTh OKPEMO OAHa Bij
OJIHO1, IIT0 MPU3BOJUTH 0 (PparMeHTAPHOCTI JOMIOMOTH. Y pe3ysIbTaTi CiM s 3MyIIIeHa
CaMOCTIITHO KOOPAMHYBATH B3a€MO/II0 MIX pi3HUMHU (DaxiBISIMU Ta YCTAHOBAMHU.

3HauyHM BIUIMB HA IOCTYIHICTh COLIAJIbHUX MOCIYT MalOTh COLIAJIbHI CTEPEOTUITN
Ta yIEpeMKEeHE CTaBJICHHS 10 JITEH 3 1HBAMITHICTIO. Y JCIKMX TpoMajaax Ioci
30epiracThCsl HEOCTATHE PO3YMIHHS OTPEO TaKUX JITEH, IXHIX TIPaB 1 MOKITMBOCTEH.
[le MoXke MPU3BOJUTH A0 COLIAIBHOI 130JI1(11, OOMEXEHHs y4acTl AUTUHU B JKHUTTI
rpoMaji, TPYAHOIIIB Y CIUJIKYBaHHI 3 OJTHOJIITKAMU Ta HeOaXKaHHS OKPEMUX YCTaHOB
CTBOPIOBATHU 1HKIIFO3UBHI YMOBH.
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Oco0nuBy ponb y 3a0e3neueHHl JOCTYITHOCTI COIIadbHUX MOCIYT BiFirpae cim’s
JUTUHU 3 1HBAIIIHICTIO. BaThKKM 4acTO BUCTYNAlOTh OCHOBHHUMHU 3aXMCHHKAaMU IPaB
JTUTUHU, OpraHizaTopaMmu ii JIIKyBaHHS, HaBYaHHsS, peaOuTiTaIii Ta CoIlaabHOT
amantamii. BoagHowac cama ciM’s  moTpeOye MIATPUMKH, KOHCYJIbTYBaHHS,
MICUXOJIOTIYHOT JOIOMOTH, COIIaJILHOTO CYIPOBOY Ta MEpEenoynHKy. be3 miarpumku
POJIMHUA HEMOXJIMBO 3a0€3MEYUTH CTINKNUN MO3UTUBHUM pe3ysIbTaT IJsl JUTHHH.

s mogosaHHs Ipo0IeM JOCTYIMHOCTI COIialbHUX MOCITYT HE0OX1THO PO3BUBATU
CUCTEMY MOCIYT 0e3MocepeIHhO B TEPUTOPIaTbHUX TpoMaax. BaximBo 3abe3neuntu
HasIBHICTH (PaxiBIIiB, IPOBOAUTH PETYIISIPHE OI[IHIOBAHHSA MOTPEO IiTEH 3 1HBATIIHICTIO
Ta IXHIX cIMeH, CTBOPIOBATH 1HUBIyadbHI IJIAHH M1ATPUMKH, PO3BUBATH COLIIATBHUIMA
CYNpoBija, peabuTiTAalliiHI Ta KOHCYJbTAaTHUBHI MOCIYyTH, a TaKOX MOCHIIIOBATH
CHIBIIPALIO MK YCTaHOBaMHU.

BaxxnuBUM HanpsMoM € MiABUIIEHHS Npo(eciifHOI KOMIIETEHTHOCTI (haxiBIIiB, SIK1
MPaIO0Th 13 JITbMH 3 1HBaIAHICTIO. ColllalibHI MPalliBHUKH, TIEJJaroTy, ICUXOJIOTH,
MEJUYHI MPAaIIBHUKUA Ta MPEJACTABHUKU OPraHiB MICIIEBOTO CaMOBPSAYBaHHS MalOTh
BOJIOJIITA 3HAHHSMU IIOAO TpaB MAITeH 3 I1HBAIIIHICTIO, MPUHIIMIIB 1HKIIO31],
1HIMBIAYaJIbHOTO TiAX0My, 0e30ap’€pHOCTI, KOMYHIKaIlli 3 CiIM €0 Ta opraHizaiii
MDKJIUCIUIUTIHAPHOT B3a€MO/IIT.

Takox, HEOOXIJHO TMOKpallyBaTh 1HQOPMYBAaHHSA HACEJIEHHA MNP0 JOCTYIIHI
cotianbHi mociyru. [Hpopmartiis mae OyTu 3p03yMII0I0, BIIKPUTOIO Ta IOCTYITHOO JIJIs
BCIX ciMel. [[ominbHO BUKOPUCTOBYBATH OQILIIHI CaliTh rpoMaj, COLIaIbHI MEPEXI,
1H(popMaliiiHl OyKJIeTH, KOHCYJIBTALlHI 3yCcTpidl, poOOTY COLlalbHUX MPALIIBHUKIB 1
CHIBIPALIO 3 TPOMAJCHKUMHU OpraHi3allisiMu.

OTtxe, npobiemMa AOCTYIHOCTI COIliaJbHUX MOCIYT JJIsl AITeH 3 1HBaJIIHICTIO B
rpoMajJi € KOMIUIEKCHOIO Ta OXOIUIIOE OpraHi3auiifHi, KaapoBi, 1H(POpMaliiiHi,
TPaHCIOPTHI, apXiTeKTypHi, (piHAHCOBI i couianbHi 6ap’epu. Ii Bupimenns norpedye
CUCTEMHOTO MMiIX0/1y, MIXKBIIOMYO] CIIBIPAlli, pO3BUTKY 0e30ap’epHOro cepeoBua,
MiABUIEHHS KBadidikarii (axiBiiB 1 aKTUBHOTO 3aJIy4eHHS CiMEH 70 MpoIriecy
MIITPUMKA AUTHHU. 3a0€3MEeUeHHS JOCTYIHHMX 1 SKICHHX COIlIaJIbHUX ITOCHYT Yy
rpoMaji COPUSTUME IMiJIBUIICHHIO SIKOCTI KUATTA JITEH 3 1HBAIIAHICTIO, PO3BUTKY
iXHBOI CaMOCTIMHOCTI, COIabHOI AaKTUBHOCTI Ta TOBHOIIHHIM 1HTErpamii B
CYCITUIBCTBO.

TakuM 4YHMHOM, OCHOBHMMH TIpoOJieMaMHd Ha ChOTOJIHI  3aJUIIAIOTHCA
HEpIBHOMIPHUN PO3BUTOK MOCIAYr Yy PI3HUX TpoMaaax, HecTauya KBali(iKOBaHHX
(haxiBIiB, HEAOCTATHS MOIH(OOPMOBAHICTh O0aThKIB, CKJIAAHICTH OHOPOKPATUIHHUX
npouenyp, (pizuyHi Ta TpaHCHOpPTHI Oap’epu, cinaOka MIXKBIZOMYA B3aEMOJIA U
HasIBHICTh COLIIBHUX CTEPEOTHUIIB. [ MiaBUINEHHS €(PEKTUBHOCTI COIiaabHOT
MIATPUMKA HEOOXIJTHO PO3BUBATU TMOCIYTM 3a MICIEM MPOKUBAHHS JAUTHHH,
3a0e3reuyBaTy 1HAMBIAYAIbHUNA MIAXIA, MIATPUMYBATH CIM’I0, TOKpAIlyBaTH
JOCTYITHICTh CEPEIOBUIIA Ta TIOCUITIOBATH CITIBITPAITO Mk (axXiBISIMU, yCTAHOBAMH i
IrPOMAJICEKUMH OPTaHi3allisIMH.
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The Carpathian region of Ukraine possesses significant tourism and recreational
potential. This potential is rooted in natural resources combined with the cultural-
historical heritage and traditions of the local population [1].

The mountainous terrain creates favorable conditions for hiking, mountaineering,
mountain trekking, cycling, and other forms of active leisure. Mountain rivers, lakes,
waterfalls, and springs form attractive recreational sites. Mineral and thermal waters
are of particular importance, having served as the foundation for the development of
health resort tourism in many areas of the Carpathians.

The Carpathian region also boasts significant cultural and historical potential.
Traditional wooden churches, folk architecture, museums, castles, historic town
centers, ethnographic complexes, and examples of folk art have all been preserved
here.

Gastronomic heritage is a key component of this tourism potential. Traditional
dishes from Transcarpathia, the Hutsul and Boyko regions, and other parts of the
Carpathians can serve as a basis for developing gastronomic tourism. Local products,
traditional preparation methods, and farms can all be integrated into tourism itineraries.

Rural tourism represents another highly promising avenue. Rural areas can offer
tourists accommodation in traditional homesteads, opportunities to experience local
traditions, participation in seasonal agricultural activities, tastings of local products,
folk craft workshops, and hikes along nature trails.

Thus, the tourism and recreational potential of the Carpathians extends well beyond
ski resorts. The region offers opportunities for the development of nature-based,
cultural, wellness, culinary, rural, sports, eco-friendly, and educational tourism.

Ecotourism is one of the most promising sectors for the Carpathian region. Its
defining characteristic is the combination of leisure with nature appreciation and a
responsible approach to natural resources.

Ecotourism activities may include visits to national nature parks, protected areas,
forests, waterfalls, mountain peaks, and other natural landmarks. It is essential that such
visits are conducted in compliance with the regulations established for protected
natural areas.
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This is particularly important for the Carpathians, as mountain ecosystems can be
sensitive to excessive human impact. An increase in tourist numbers without adequate
infrastructure can lead to the accumulation of household waste, soil degradation,
damage to vegetation, and the disturbance of wildlife.

Despite its significant tourism potential, the Carpathian region faces a number of
challenges [2]. One of these is the uneven distribution of tourist pressure. Certain
popular tourist locations may receive large numbers of visitors, while other areas
remain insufficiently integrated into tourism activities. This results in a situation where
the burden on the environment and infrastructure is concentrated in specific areas.

Inadequate infrastructure is another issue. Sustainable tourism development
requires high-quality roads, public transport, tourist signage, well-equipped trails, rest
areas, waste collection and sorting systems, sewage infrastructure, and safe tourist
facilities.

Waste management poses a particular challenge. An increase in tourist numbers
automatically leads to a greater volume of household waste. If the collection and
processing systems are insufficient to handle this load, natural areas risk becoming
polluted.

The development of tourist areas is also a significant issue. While the construction
of hotels, cottages, restaurants, and other facilities can foster economic growth, a lack
of proper planning can alter the traditional landscape and place additional strain on
natural resources.

Another challenge is the seasonality of tourism activities. A significant number of
tourism enterprises focus on either the winter or summer seasons. Consequently,
infrastructure becomes overburdened during certain periods, while tourism facilities
face underutilization at other times.

This issue can be addressed by diversifying tourism products [2]. The Carpathian
region offers potential for year-round tourism. Summer options include hiking and
cycling routes, ethnographic festivals, culinary tours, wellness retreats, and rural
tourism. Autumn offers cultural and culinary trails, nature observation, and themed
festivals. Winter is suited for winter sports and recreation, while spring offers
educational and wellness programs.

The future development of the Carpathian tourism region depends primarily on
shifting from a model of mass, predominantly seasonal tourism to a more diversified
system.

Developing nature-based and eco-tourism should be a key priority. Achieving this
requires improving the network of tourist routes, information services, waste
management systems, and nature conservation infrastructure.

A second promising area 1s cultural and educational tourism. The Carpathians boast
a significant number of historical and cultural sites that can be integrated into thematic
itineraries.

A third area for development is gastronomic tourism. The Carpathian region
possesses unique culinary traditions, local products, and distinctive cooking methods.
Combining gastronomy with stays in rural guesthouses, excursions, and workshops
allows for the creation of comprehensive tourism packages.
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A fourth area is health and wellness tourism. Mineral waters, the mountain climate,
forest areas, and health resort resources can serve as the foundation for developing
leisure and wellness programs.

Developing cycling and hiking routes also holds promise. These forms of
recreation do not require large-scale construction and can be organized with a relatively
low environmental impact.

Cross-border cooperation is becoming increasingly important. The Carpathians
form a natural region spanning the territories of several European countries. Joint
tourism routes, nature conservation programs, and cultural projects can enhance the
tourism appeal of the entire Carpathian area.

Thus, the primary objective for the Carpathian region is not merely to increase
tourist numbers, but to create a high-quality tourism environment that generates
economic opportunities for the local population and ensures visitor comfort, all while
preserving natural and cultural heritage. It is precisely this approach that can secure the
long-term tourism appeal of the Carpathians and ensure their sustainable development
in the future.
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Introduction. Safe collision avoidance is determined not only by compliance with
the formal requirements of the International Regulations for Preventing Collisions at
Sea, 1972 (COLREGsS), but also by the complex process of situation perception, risk
assessment, and manoeuvre selection by the seafarer [1]. COLREGs establish the duty
to maintain a proper lookout, assess the risk of collision, and take timely action to avoid
it. At the same time, human behaviour under time pressure, incomplete information,
ambiguous manoeuvres of other vessels, and high workload cannot always be
adequately described by a binary “compliance/violation” scheme [2, 6, 8].

Keywords: fuzzy modelling, seafarers’ attitude, COLREGs, collision avoidance,
human factor, collision risk, time pressure, decision-support systems.

Aim and problem statement. The aim is to develop the structure of a fuzzy
empirical model that makes it possible to formalize a seafarer’s attitude to violation of
collision-avoidance rules as a degree of membership in the linguistic categories
“acceptable”, “doubtful”, “risky”, and “unacceptable”. Unlike a model in which a
violation is recorded only after a manoeuvre, the proposed approach focuses on
assessing the decision-making state before the action is implemented.

The decision of the seafarer is considered as a function of a set of factors: encounter
intensity, predicted CPA/TCPA, uncertainty of the target manoeuvre, time pressure,
complexity of the navigational situation, trust in technical navigation information,
subjective risk perception, and the degree of compliance of the planned manoeuvre
with COLREGs [2,6,7,8].

Fuzzy model of attitude toward violation of collision-avoidance rules. The
output variable Ry is introduced as the degree of acceptability of a potential violation
of a collision-avoidance rule. It is not a legal assessment of the legitimacy of an action;
rather, it characterizes the cognitive attitude of the seafarer toward a decision in a
specific situation [5,6].

The input variables can be represented as X = {D, T, C, U, L, A}, where D is
encounter danger; T is time pressure before the required manoeuvre; C is situation
complexity; U is uncertainty of target behaviour; L is trust in navigation information;
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and A is the degree of deviation of the proposed action from the expected COLREG-
compliant action [2,7,8].

Membership functions are assigned to each variable. For example, time pressure
may be represented by the terms {low, medium, high}; uncertainty by {low, medium,
high}; and deviation from the normative manoeuvre by {minor, moderate,
substantial }[3,4,5].

In general form, fuzzy inference can be written as R, = F(D,T,C,U,L,A), where F
is the aggregated fuzzy model . For defuzzification, the centroid method can be used
to obtain a normalized estimate R, € [0;1]. The closer R, is to one, the higher the
subjective acceptability of a decision that deviates from the standard collision-
avoidance scenario [3,4,5]. At the same time, normative compliance and subjective
acceptability must not be equated: a decision may be perceived by a seafarer as forced
while remaining normatively or organizationally unacceptable [1,6].

Encounter Time Situation Target Trust in Normative
risk pressure complexity uncertainty navigation data deviation

L

—r

FUZZY INFERENCE
R~ = F(D,T,C,U,L,A)

|

SUBJECTIVE ACCEPTABILITY
of a non-standard collision-avoidance action

Figure 1. Structure of the fuzzy empirical model of a seafarer’s attitude to violation of
collision avoidance rules.
Source of the figure: developed by the author.

Empirical formation of membership functions. The key feature of the proposed
model is the empirical determination of the parameters of the membership functions.
This can be achieved using a series of standardized collision-avoidance scenarios
formed according to COLREG encounter types: head-on, crossing, overtaking,
restricted visibility, and complex multi-vessel situations [1,2,8]. For each scenario, the
seafarer is asked to assess the acceptability of a possible decision using a linguistic
scale such as “completely unacceptable”, “rather unacceptable”, “uncertain”, “rather
acceptable”, and “acceptable”.

The obtained assessments can be transformed into fuzzy numbers and aggregated
across respondent groups [3,5]. Thus, instead of imposing an a priori rigid threshold,
an empirical attitude profile toward rule violation is formed. This is particularly
important for studying the human factor because the same navigational situation may

receive different subjective assessments depending on experience, qualification,
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workload, trust in technical means, and perception of the other vessel’s behavior
[2,5,6,7,8].

Example of a fuzzy-rule structure. For illustration, a rule base can be constructed
in which normative deviation is not considered in isolation. A typical rule may be
formulated as: “IF encounter risk is high AND time pressure is high AND target
uncertainty is high, THEN acceptability of violation is very low” [3,4,10]. This
approach allows the model to describe not only the fact of deviation from normative
behaviour but also the mechanism by which that deviation is subjectively accepted.

In perspective, the model output can be linked with an ergonomic qualimetry
indicator of the human-factor influence: reduction of situational awareness, increased
cognitive workload, delayed decision-making, or excessive confidence in one’s own
assessment [5,6,7].

Scientific novelty and practical significance. The scientific novelty of the
proposed approach lies in the transition from a discrete description of collision-
avoidance rule violations to a fuzzy representation of the seafarer’s subjective attitude
toward such violations. The model combines the normative component of COLREGs
with cognitive and situational factors, making it possible to investigate the intermediate
state between risk awareness and an actual manoeuvre [1,5,6].

The practical significance consists in the possibility of using the model to construct
simulator scenarios, assess the human factor, improve decision-support systems, and
generate adaptive bridge warnings [6,8,10]. Unlike a system that simply signals non-
compliance with COLREGs, a fuzzy model can estimate the degree of uncertainty and
the probability that a seafarer will perceive a non-standard decision as acceptable. This
creates a basis for moving from reactive violation control to prediction of erroneous-
decision risk.

Conclusions. A concept of a fuzzy empirical model of a seafarer’s attitude toward
violation of collision-avoidance rules has been proposed. The model represents the
navigational situation through a combination of encounter risk, time pressure,
complexity, uncertainty of target behaviour, trust in information, and degree of
normative deviation [2,5,8]. Fuzzy representation makes it possible to avoid unjustified
rigid thresholds and account for variability in human perception [3,5]. The next
research stage should involve empirical determination of membership functions using
a sample of seafarers with different levels of experience and validation of the model in
simulator scenarios. The resulting model may become one of the mathematical
components of an ergonomic qualimetry methodology for assessing the human-factor
influence on decision-making during collision avoidance.
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    𝔼    𝛏  𝟎 : 𝐓 ∼ 𝐏  ( ⋅ )


    𝝃  𝟎 : 𝑻 =  (   𝝃  𝟎 , … ,   𝝃  𝑻 )


  𝑻


  𝜸 ∈  [ 𝟎 , 𝟏 ]


    𝑳  𝒊  (   𝑿  𝒕 ,   𝑼  𝒕 )


  i


    𝒈  𝒎  (   𝒙  𝒕 ,   𝒖  𝟏 , 𝒕 , … ,   𝒖  𝑵 , 𝒕 ≤ 𝟎 ) ,   𝒎 ∈ 𝓜 .


    𝓖  𝒊 , 𝒋 ( 𝒕 ) =  (   𝑨  𝒊 , 𝒋 ( 𝒕 ) ,   𝓔  𝒊 , 𝒋 ( 𝒕 ) , … ,   𝓦  𝒊 , 𝒋 ( 𝒕 ) ) ,  


   ( 𝒊 , 𝒋 ) ∈   𝓔  𝒊 , 𝒋 ( 𝒕 )


    𝑨  𝒊 ( 𝒕 )


    𝑨  𝒋 ( 𝒕 )


    𝓦  𝒊 , 𝒋 ( 𝒕 )


    𝓻  𝒊 , 𝒋 ( ∆ 𝒕 ) = 𝓟  (   𝓻  𝒊 , 𝒋 ( ∆ 𝒕 ) ) ,  


      𝓻  𝒊 , 𝒋 ( ∆ 𝒕 )


  𝓟  (   𝓻  𝒊 , 𝒋 ( ∆ 𝒕 ) )


    𝑨  𝒊 ( 𝒕 )


    𝑨  𝒋 ( 𝒕 )


  ∆ 𝒕


    𝓩  𝒕 ∈ 𝑯


    𝓥  𝒕 =     𝐦 𝐚 𝐱  𝒎 ∈ 𝓜   𝓖  𝒊 , 𝒋 ( 𝒕 ) ⁡     [  (   𝒙  𝒕 ,   𝒖  𝟏 , 𝒕 , … ,   𝒖  𝑵 , 𝒕 ) ] + ,     [ 𝓩 ] + = 𝒎 𝒂 𝒙 ( 𝟎 , 𝓩 )


    𝑫  𝒊 , 𝒋  ( 𝒕 ) =   ∑   ( i , j ) ∈   𝓔  𝒊 , 𝒋  ( 𝒕 )    𝓦  𝒊 , 𝒋  ( 𝒕 )   𝒅  𝒊 , 𝒋  (   𝒖  𝒊 , 𝒕 ,   𝒖  𝒋 , 𝒕 )


    𝒅  𝒊 , 𝒋  (   𝒖  𝒊 , 𝒕 ,   𝒖  𝒋 , 𝒕 )


    𝑨  𝒊 ( 𝒕 )


    𝑨  𝒋 ( 𝒕 )


    𝑨  𝒊 ( 𝒕 )


    𝑨  𝒋 ( 𝒕 )


    𝑹  𝒊 , 𝒋  ( 𝒕 ) = 𝜶   𝑽  𝒊 , 𝒋  ( 𝒕 ) + 𝜷   𝑫  𝒊 , 𝒋  ( 𝒕 ) + 𝜸   𝑷  𝒊 , 𝒋 ( 𝒕 ) ,  


    𝑷  𝒊 , 𝒋 ( 𝒕 )


  𝜶 , 𝜷 , 𝜸


    𝓬  𝒊 , 𝒋 ( 𝒕 ) ∈ 𝓒


    𝒔  𝒊 , 𝒋 ( 𝒕 ) = 𝓕  (   𝑹  𝒊 , 𝒋  ( 𝒕 ) ,   𝓬  𝒊 , 𝒋 ( 𝒕 ) )


    𝓩  𝒊 ∈ { 𝟎 , 𝟏 }


    𝓩  𝒊 =  {    𝟏 ,     𝑹  𝒊 , 𝒋  ( 𝒕 ) ≥ 𝝉  (   𝓬  𝒊 , 𝒋  ( 𝒕 ) ) ,         𝑷  𝒊 , 𝒋  ( 𝒕 ) = 𝟏       𝟎 ,     𝑹  𝒊 , 𝒋  ( 𝒕 ) < 𝝉  (   𝓬  𝒊 , 𝒋  ( 𝒕 ) ) ,         𝑷  𝒊 , 𝒋  ( 𝒕 ) = 𝟎  


  𝝉  (   𝓬  𝒊 , 𝒋  ( 𝒕 ) )


    𝓩  𝒊 = 𝟎


    𝓩  𝒊 = 𝟏


   {   𝑨  𝒊 ↔     𝑨  𝒋 } =   𝑵  𝒕  𝒄


    𝑷  𝒊 , 𝒋  ( 𝒕 ) = 𝟏    


  𝑴  ( 𝒕 ) =  {   𝒎  𝟏  ( 𝒕 ) ,   𝒎  𝟐  ( 𝒕 ) , … ,   𝒎  𝑵  ( 𝒕 ) }    


    𝒎 ∗    ( 𝒕 ) =  (   𝓬  𝒊 , 𝒋  ( 𝒕 ) ,   𝒔  𝒊 , 𝒋  ( 𝒕 ) ,   )   𝒒  𝒊 , 𝒋  ( 𝒕 )   , 𝓩  𝒊 𝒋  ( 𝒕 ) )


    𝒒  𝒊 , 𝒋  ( 𝒕 )


    𝑨  𝒊 ( 𝒕 )


    𝑨  𝒋 ( 𝒕 )


  𝒖  ( 𝒕 ) =  {   𝒖  𝟏  ( 𝒕 ) ,   𝒖  𝟐  ( 𝒕 ) , … ,   𝒖  𝑵  ( 𝒕 ) }    


    𝒖  𝒊 ∗  ( 𝒕 )


    𝒖  𝒊 ∗  ( 𝒕 ) ∈ 𝒂 𝒓 𝒈     𝒎 𝒊 𝒏    𝒖  𝒊 ∈ F  ( t ) ⁡    ∑  i ∈   𝑵  𝒕  𝒄    𝝎  𝒊 (   𝑱  𝒊  (   𝒖  𝒊 −   𝑱  𝒊  𝒎 𝒊 𝒏 ) ,       𝝎  𝒊 ≥ 0 ,       ∑  i ∈   𝑵  𝒕  𝒄    𝝎  𝒊 = 1


      𝑱  𝒊 ( 𝒖  𝒊 ∗ ,   𝒖  − 𝒊 ∗ ) ≤     𝑱  𝒊 ( 𝒖  𝒊 ∗ ,   𝒖  − 𝒊 ∗ ) +   𝜺  𝒊 ,       ∀     𝒖  𝒊 ∗ ∈ 𝒖  ( 𝒕 )


    𝒖  − 𝒊 ∗


    𝜺  𝒊


    𝒘  𝒕 : 𝒕 + 𝑯 − 𝟏


    J  i =   𝔼    𝜉  0 : T ∼ P  ( ⋅ )  [   ∑  𝜏 = t  t + H − 1    ∑  i = 1  N    𝝎  𝒊   L  i  (   X  𝜏 ,   U  i , 𝜏 ) +   L  H  (   X  𝜏 + H ) ]


    𝒙  𝝉 + 𝟏 = 𝒇  (   𝒙  𝝉 ,   𝒖  𝟏 , 𝝉 , … ,   𝒖  𝑵 , 𝝉 ,   𝒘  𝝉 ) ,     𝒈  𝒎  (   𝒙  𝝉 ,   𝒖  𝝉 , ) ≤ 𝟎 .         𝒖  𝒊 , 𝝉 ∈   𝑼  𝒊  (   𝒙  𝝉 )


  𝓟  (   𝒈  𝒎  (   𝒙  𝝉 ,   𝒖  𝝉 , ) ≤ 𝟎 ) ≥ 𝟏 −   𝝐  𝒎


  𝜌


    p  f


    L  𝜆 u = − ( p ( x ) u ′ ( x ) ) ′ + q ( x ) u ( x ) − 𝜆   r ( x ) u ( x ) ,     x ∈ ( a , b ) ,


  [ a , b ]


  u ( a ) = u ( b ) = 0


  p ( x )


  q ( x )


  r ( x )


  p ( x ) > 0


  r ( x ) > 0


  f ( x )


  𝜆 = −   𝜇 2 < 0


    L  −   𝜇 2 u = − ( p ( x ) u ′ ( x ) ) ′ + q ( x ) u ( x ) +   𝜇 2 r ( x ) u ( x ) .


    𝜇 2


  p , q , r ∈     L ∞ ( a , b )


  p ( x ) ≥     p 0 > 0


  r ( x ) ≥     r 0 > 0


  q


  q ( x ) ≥ −   q 0 ,         0 ≤   q 0 <     p 0   𝜋 2    ( b − a ) 2


  A u = − ( p ( x ) u ′ ( x ) ) ′ + q ( x ) u ( x )


  u ∈     H 1 0 ( a , b )


  v ∈     H 1 0 ( a , b )


    B  𝜇 ( u , v ) =   ∫  a  b  p ( x ) u ′ ( x ) v ′ ( x ) d x +   ∫  a  b  q ( x ) u ( x ) v ( x ) d x +   𝜇 2   ∫  a  b  r ( x ) u ( x ) v ( x ) d x =   ∫  a  b  f ( x ) v ( x ) d x                 ( 1 )


  ‖ u ′  ‖    L 2 ( a , b ) + 𝜇 ‖ u  ‖    L 2 ( a , b ) ≤   C ‖ f  ‖    L 2 ( a , b ) .


  f = 0


  u = 0


    f 1


    f 2


  u ∈     H 1 0 ( a , b )


  ‖ u  ‖    L 2 ( a , b ) ≤   b − a  𝜋 ‖ u ′  ‖    L 2 ( a , b ) .                 ( 2 )


  𝜀 > 0


  | 𝛼 𝛽 | ≤ 𝜀   𝛼 2 +     𝛽 2  4 𝜀 ,


  |   ∫  a  b  f u   d x | ≤ ‖ f  ‖    L 2 ( a , b ) ‖ u  ‖    L 2 ( a , b )


    ∫  a  b  p ( x ) | u ′ ( x )  | 2   d x +   ∫  a  b  q ( x ) | u ( x )  | 2   d x +   𝜇 2   ∫  a  b  r ( x ) | u ( x )  | 2   d x =   ∫  a  b  f ( x ) u ( x )   d x .


  ‖ u ′  ‖    L 2 ( a , b ) + 𝜇 ‖ u  ‖    L 2 ( a , b ) ≤   C ‖ f  ‖    L 2 ( a , b ) .


    u 1


    u 2


    f 1


    f 2


  ‖   u 1 −   u 2  ‖    H 1 ( a , b ) ≤   C ‖   f 1 −   f 2  ‖    L 2 ( a , b ) .


  p ,   q ,   r


  𝜆 = −   𝜇 2 ≤ 0


  f ∈   L 2 ( a , b )


  u ∈     H 1 0 ( a , b )


  C


  𝜇


  f


  ‖ u ′  ‖    L 2 ( a , b ) + 𝜇 ‖ u  ‖    L 2 ( a , b ) ≤ C ‖ f  ‖    L 2 ( a , b ) ,           𝜇 ‖ u ′  ‖    L 2 ( a , b ) +   𝜇 2 ‖ u  ‖    L 2 ( a , b ) ≤ C ‖ f  ‖    L 2 ( a , b )     ( 𝜇 ≥ 1 ) .                 ( 3 )


  v = u


  p ( x ) ≥   p 0


  q ( x ) ≥ −   q 0


  r ( x ) ≥   r 0


    p 0   ‖ u ′  ‖    L 2 ( a , b ) 2 −   q 0   ‖ u  ‖    L 2 ( a , b ) 2 +   𝜇 2   r 0   ‖ u  ‖    L 2 ( a , b ) 2 ≤ ‖ f  ‖    L 2 ( a , b ) ‖ u  ‖    L 2 ( a , b ) .


    q 0   ‖ u  ‖    L 2 ( a , b ) 2 ≤   q 0     ( b − a ) 2    𝜋 2   ‖ u ′  ‖    L 2 ( a , b ) 2


  𝜅   ‖ u ′  ‖    L 2 ( a , b ) 2 +   𝜇 2   r 0   ‖ u  ‖    L 2 ( a , b ) 2 ≤ ‖ f  ‖    L 2 ( a , b ) ‖ u  ‖    L 2 ( a , b ) ,           𝜅 =   p 0 −   q 0     ( b − a ) 2    𝜋 2 > 0 .                 ( 4 )


  𝜅   ‖ u ′  ‖    L 2 ( a , b ) 2 ≤   b − a  𝜋 ‖ f  ‖    L 2 ( a , b ) ‖ u ′  ‖    L 2 ( a , b )


  ‖ u ′  ‖    L 2 ( a , b ) ≤   b − a  𝜋 𝜅 ‖ f  ‖    L 2 ( a , b )


    𝜇 2   r 0 ‖ u  ‖    L 2 ( a , b ) ≤ ‖ f  ‖    L 2 ( a , b )


  𝜇 ‖ u  ‖    L 2 ( a , b ) ≤   ‖ f  ‖    L 2 ( a , b )    r 0 𝜇


  𝜇 ≥ 1


  𝜇 ‖ u  ‖    L 2 ( a , b ) ≤   ‖ f  ‖    L 2 ( a , b )    r 0


  0 ≤ 𝜇 < 1


  𝜇 ‖ u  ‖    L 2 ( a , b ) ≤ ‖ u  ‖    L 2 ( a , b ) ≤   b − a  𝜋 ‖ u ′  ‖    L 2 ( a , b )


  𝜇 ≥ 1


  ‖ u  ‖    L 2 ( a , b ) ≤   ‖ f  ‖    L 2 ( a , b )    r 0   𝜇 2


  𝜅   ‖ u ′  ‖    L 2 ( a , b ) 2 ≤     ‖ f  ‖    L 2 ( a , b ) 2    r 0   𝜇 2


  𝜇 ‖ u ′  ‖    L 2 ( a , b ) ≤   ‖ f  ‖    L 2 ( a , b )   𝜅   r 0


    𝜇 2 ‖ u  ‖    L 2 ( a , b ) ≤   ‖ f  ‖    L 2 ( a , b )    r 0


  f = 0


  u = 0


    B  𝜇 ( u , v )


      H 1 0 ( a , b )


    B  𝜇 ( u , u ) ≥ 𝜅   ‖ u ′  ‖    L 2 ( a , b ) 2


  ( p u ′ ) ′ = q u +   𝜇 2 r u − f


  𝜇 ≥ 1


  ‖ ( p u ′ ) ′  ‖    L 2 ( a , b ) ≤ ‖ q  ‖    L ∞ ‖ u  ‖    L 2 ( a , b ) +   𝜇 2 ‖ r  ‖    L ∞ ‖ u  ‖    L 2 ( a , b ) + ‖ f  ‖    L 2 ( a , b ) ≤   C 1 ‖ f  ‖    L 2 ( a , b ) .                 ( 5 )


  p


  u ∈   H 2 ( a , b )


  ‖ u ′ ′  ‖    L 2 ( a , b ) ≤   C 2 ‖ f  ‖    L 2 ( a , b )


  u ′ ′


  𝜇 u ′


    𝜇 2 u


  ‖ f  ‖    L 2 ( a , b )


  𝜆 = −   𝜇 2 < 0


  A − 𝜆 = A +   𝜇 2


  A u = − ( p ( x ) u ′ ( x ) ) ′ + q ( x ) u ( x )


    𝜇 2 r ( x ) u


    𝜇 2   ∫  a  b  r ( x ) | u ( x )  | 2   d x


  𝜆


  𝜆


  ‖ u ′  ‖    L 2 ( a , b ) +  | 𝜆 | ‖ u  ‖    L 2 ( a , b ) ≤   C ‖ f  ‖    L 2 ( a , b )


  p = r = 1


  q = 0


  ( 0 , 𝜋 )


  − u ′ ′ +   𝜇 2 u = f ( x ) ,           u ( 0 ) = u ( 𝜋 ) = 0 .


  f ( x ) =   ∑  k = 1 ∞    f  k s i n   k x


  − u ′ ′


  u ( x ) =   ∑  k = 1 ∞      f  k    k 2 +   𝜇 2 s i n   k x .


   1    k 2 +   𝜇 2 ≤  1  1 +   𝜇 2


    k    k 2 +   𝜇 2 ≤  1  2 𝜇


    k 2 +   𝜇 2 ≥ 2 k 𝜇


  ‖ u  ‖    L 2 ( 0 , 𝜋 ) ≤   ‖ f  ‖    L 2 ( 0 , 𝜋 )  1 +   𝜇 2 ,           ‖ u ′  ‖    L 2 ( 0 , 𝜋 ) ≤   ‖ f  ‖    L 2 ( 0 , 𝜋 )  2 𝜇 .


  𝜇


  f ( x ) = s i n   𝜇 x


  𝜇


  𝜇

