International Science Group

ISG-KONF.COM

INTERNATIONAL SCIENTIFIC
AND PRACTICAL CONFERENCE
«DEVELOPMENT OF SCIENCE: THEORIES,
METHODOLOGY, PRACTICE AND TECHNOLOGIES»

Paris, France
October 28-31, 2025

ISBN 979-8-90070-309-1
DOI 10.46299/1SG.2025.2.9



DEVELOPMENT OF SCIENCE:
THEORIES, METHODOLOGY, PRACTICE
AND TECHNOLOGIES

Proceedings of the IX International Scientific and Practical Conference

Paris, France
October 28-31, 2025



DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND
TECHNOLOGIES

UDC 01.1

The 9th International scientific and practical conference “Development of modern

scientific technologies in the era of globalization” (October 28-31, 2025) Paris, France.
International Science Group. 2025. 285 p.

ISBN - 979-8-90070-309-1
DOI - 10.46299/1SG.2025.2.9

EDITORIAL BOARD

Professor of the Department of Criminal Law and Criminology
Pluzhnik Elena Odessa State University of Internal Affairs Candidate of Law,
Associate Professor
Department of accounting, Audit and Taxation, State
Biotechnological University, Kharkiv, Ukraine
Candidate of Economic Sciences, Associate Professor of
Mushenyk Iryna Mathematical Disciplines, Informatics and Modeling. Podolsk State
Agrarian Technical University
Odessa State University of Internal Affairs,
Associate Professor of Criminology and Psychology Department
PhD, Associate Professor, Lecturer, Deputy Dean on Academic
Affairs Faculty of Engineering and Energy
Candidate of Technical Sciences, specialty 05.22.20 - operation and
repair of vehicles.
Ph.D., Associate Professor, Department of Economics and Security
of Enterprise
PhD in specialty 05.17.11 "Technology of refractory non-metallic
materials"

Liudmyla Polyvana

Prudka Liudmyla

Marchenko Dmytro

Harchenko Roman

Belei Svitlana

Lidiva Parashchuk

Candidate of Medical Sciences, Associate Professor, Scientific

Levon Mariia direction - morphology of the human digestive system

Hubal Halyna

Mvkolaivna Ph.D. in Physical and Mathematical Sciences, Associate Professor


https://isg-konf.com/levon-mariia/
https://isg-konf.com/hubal-halyna-mykolaivna/
https://isg-konf.com/hubal-halyna-mykolaivna/

DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND

TECHNOLOGIES
TABLE OF CONTENTS

AGRONOMY

Casina O.1., I'momsux-lllemora M.}O., IlonosmuI'.b.,
Canbka O.10., Koryt C.

PO3KPUTTA HPOAYKTUBHOCTI ABOPUT'EHHIX COPTIB
ABJIYHI B HU3MHHIN 30HI 3AKAPITATTSA

10

ARCHITECTURE AND URBAN PLANNING

Kamry6a O., Jlemiit M.
CYYACHI TEHAEHLII Y ®OPMYBAHHI JIbOJJOBOI APEHU

15

AxyOoBcrkuii B.A., Manana X.

IHTEI'PALILA PETTOHAJIBHUX AEPOIIOPTIB ¥V CTPYKTYPY
MICTA (HA ITPUKJIAZAI AEPOIIOPTY ¥V TEPHOIIOJII)

19

ART

[IIymakosa C., Onpokuenko IO.

CYYACHI ITPOLECHU B TEATPAJIBHOMY MUCTEL[TBI K
[TAPUTETHICTD CIIIBICHYBAHHA BEPLAJIBHOI'O 1
BI3YAJIBHOI'O PA/IB

23

COMPUTER SCIENCE

Andrushchak I., Bandach G.

PERFORMANCE OPTIMIZATION IN SALESFORCE:
MANAGING TRIGGERS, GOVERNOR LIMITS AND
TRANSACTION RESOURCES

25

Karychort I., Bandura V.

SOFTWARE SECURITY: VULNERABILITY TESTING AND
PROTECTION AGAINST POTENTIAL THREATS

29

Kozliuk D., Klym H.

A MULTIFUNCTIONAL SMARTCLOCK FOR VOICE
INTERACTION AND ADAPTIVE TASK SCHEDULING

35

Levitskyi D., Klym H.

HARDWARE AND SOFTWARE SYSTEM FOR MONITORING
AND REMOTE CONTROL OF LINUX-BASED SINGLE-BOARD
COMPUTERS

40




DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND

TECHNOLOGIES

Murava O., Bandura V.

INTEGRATION OF SOFTWARE DEVELOPMENT PROCESSES
AND ARTIFICIAL INTELLIGENCE MODELS

44

10.

Nechaieva Y.

ANALYSIS OF NAMED ENTITY RECOGNITION IN THE
INSURANCE DOMAIN WITH AI AGENTS

48

1.

Rakhman V., Klym H.

CONVOLUTIONAL NEURAL NETWORK-BASED 3D PRINTING
MONITORING SYSTEM

52

12.

Syvuliak N.

PO3POBJIEHHA MOJAEJII TEHEPYBAHHA MY3UYHOI'O
AYIIOPALY JJIA BIJEO HA BA3I APXITEKTYPU
TPAHCOOPMEPA

56

13.

Kosanbscekuii O.

PO3POBKA MYJIbTUMOJIAJIbHOI CUCTEMU JIJ1A
PO3IIIBHABAHHA XXECTIB HA MOBUIBHUX ITPUCTPOAX 3
BUKOPUCTAHHAM BIJIEO TA CEHCOPHUX JAHUX

61

14.

Komemtok B., Bepewmiii 1.

IHTETPALISI BLOCKCHAIN Y MEXAHI3MHU KIBEPITACTOK
(HONEYPOTS)

68

15.

Kynemincekuit A.K., JlroOuenko B.A.

3ACTOCYBAHHA MYHBTI/IMOI[AHI)HI/IXvMOI[EHEIZ T JIA
ABTOMATU30BAHOI OIIIHKU IHTEP®ENCIB
KOPUCTYBAYA

76

16.

Poiik O.B., bacrok T.M.

ITPOEKT THOOPMAIIMHOT CUCTEMM JJI CAMOPO3BUTKY
TA INIAHYBAHHA 3 EJIEMEHTAMU MOTHUBAIINHNUX
MEXAHIK

81

17.

Cunop A.b., SxoBuna B.C.

PECYPCOE®EKTHBHA 30POBO-MOTOPHA ITOJITUKA IJIA
POBOTHU30BAHOI'O ITPUBMPAHHA BEMPAJIbHI

85

18.

Cupoin B.I., bacrok T.M.

IHOOPMAIIIMHA CUCTEMA BU3HAYEHH CTYIIEHA
[TOIIKO/PKEHHA KOHCTPYKIUIMHNUX MATEPIAJIIB

88




DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND

TECHNOLOGIES

19.

[lyp A.A.

MOJIEJII OFPOBKH EMOIIMTHOI'O 3ABAPBJIEHHS TEKCTY
JUIA TIOKPAILLEHHA POBOTU YAT-BOTIB

92

CONSTRUCTION AND CIVIL ENGINEERING

20.

Burda Y., Pivnenko Y., Oleksandr G.

MATHEMATICAL MODELING AND MULTI-CRITERIA
OPTIMIZATION OF PULSE-JET CLEANING PARAMETERS IN
FABRIC FILTERS FOR ENHANCED ENERGY EFFICIENCY AND
EMISSION CONTROL

95

21.

Chepurna S.
THE POST-WAR REBUILDING OF CULTURAL HERITAGE

101

22.

Jlisaig B.A.

OPTIMIZATION OF METHODS FOR RENOVATION OF
LANDSCAPE AND RECREATIONAL AREAS OF HEALTH CARE
INSTITUTIONS

103

CYBER SECURITY AND INFORMATION PROTECTION

23.

Cadonos I0.K., Bucorpska O.0.

MOJIYJIb HUIFO3Y IJIS1 350PY TEJIEMETPII TA
SAXUIIEHOI'O BIAAAJIEHOI'O KEPYBAHHS [TPUCTPOSAMU
YEPE3 LORAWAN

110

ECOLOGY

24.

Buckymenko [I.A., Ilpumauenko P.O., ®exipko I'.A.,
Apoupkuii b.A., ®demipko M.II.

CBPOIENCHLKUN JOCBIJ EKOJIOTT3ALIT BUPOBHUIITBA

116

ECONOMY

25.

Akylbekova N., Mukambaeva I., Mambetova A., Sudarchikov K.,
Wenya H.

DEVELOPMENT OF HUMAN RESOURCES AND
MANAGEMENT SKILLS AS THE BASIS OF REGIONAL
ECONOMIC INTEGRATION BETWEEN CHINA AND CENTRAL
ASIA

120

26.

Kopuak M.M.

JOCJIJP)KEHHS ®AKTOPIB BE3IIEKM BUPOBHUIITBA TA
OBIPYHTYBAHHS METOJIMKU PO3PAXYHKY PIBHS
[TPOJIOBOJILYOI BE3IIEKU

130




DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND

TECHNOLOGIES

EDUCATION

27.

bimuk O.B., Kymuk O.I'., Bbacapa6 B.B., Ilerpuuxo H.B.,
Cemunna M.M.

IIATOTOBKA MABYTHBOI'O BUUTEJIA IOYATKOBUX
KJIACIB JIO PEAJIBALIIT IHHOBALUMHUX MIIXOAIB V
MUCTELBKIA TA TEXHOJIOTTYHIN OCBITHIX TAJTY35IX

137

28.

3izoB’eBa O.0.

CYYACHI TEHAEHIII OPTAHIZAIIl METOJUYHOI POBOTU 3
PO3BUTKY TA ®YHKIIOHYBAHHS YKPAIHCHKOI MOBU B
3AKJIA I JOLIKIJIBHOI OCBITU

142

29.

Konomiens JI.B., Apses M.JL., Kammina JI.€., Jlotum H.T'.,
Xpamos €.€.

IIEJATOI'TYHI CTPATEI'T YIIPABJIIHHS KOH®JIIKTAMMU B
OCBITHBOMY ITPOCTOPI

145

30.

Myapuxk O.B.

METO/IY EJIICITALI IK IHHOBALUIHUI IHCTPYMEHT
PO3BUTKY KPUTYHOI'O MUCJIEHHS V BIICHKOBIIA
THIIIOMOBHIH TTIJITOTOBII

148

ELECTRICAL ENGINEERING

31.

Azem H.

FROM PHOTOVOLTAIC MODELING TO SMART MOBILITY: A
MULTI-DOMAIN APPROACH FOR SUSTAINABLE ENERGY
AND TRANSPORTATION INTEGRATION

151

GEOLOGY

32.

Imkos B.B., pemmak O.C., Ilamenko I1.C., bepe3nsk O.0.,
Yeuens I1.0.

[IPO CTATUCTHUYHUI 3B'SI30K MI’K BMICTAMU HUKEJTIO
TA BEPUJIIIO Y BYTUIBHOMY TJIACTI C5 IIIAXTH
"TABJIOTPAJICBEKA" (YKPATHA)

154

HOTEL AND RESTAURANT BUSINESS AND CATERING

33.

I'pu6 K., Bomsanuk I'.M.

EMOIIMHUI THTEJIEKT SIK YUHHUK EOEKTUBHOI
KOMVYHIKALII TA YIIPABJIIHHS KOH®JIIKTAMU B
I'OTEJIbHO-PECTOPAHHOMY BI3HECI

182




DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND

TECHNOLOGIES

JURISPRUDENCE

34.

Prianykova P., Prianykov V.

PROGNOSTICATION AS A LEGAL IMPERATIVUM: THE NEW
ROLE OF ARTIFICIAL INTELLIGENCE IN COMBATING CHILD
TRAFFICKING

186

35.

Hikitenko B.

OCOBJIMBOCTI BUKOPUCTAHHA BUCHOBKIB CYIOBO-
TOBAPO3HABYMX EKCIIEPTU3 ITPU ITPOBE/IEHHI
EKOHOMIYHUX EKCIIEPTHU3

197

MANAGEMENT

36.

Hayduk B.

IMPACT OF ECONOMIC, SOCIAL, AND ENVIRONMENTAL
INDICATORS ON SUSTAINABLE LEADERSHIP IN THE
LIGHTING INDUSTRY

201

37.

Kravchuk O.

HRM 5.0 AND THE FUTURE WORKFORCE: DIGITAL
ECOSYSTEMS FOR SUSTAINABLE HUMAN-CENTRIC
ORGANIZATIONS

211

38.

303y O.C.

KOHLEIITYAJIIBAIIA TA METOJOJIOI'TYHI IIAXOAU 10
OOPMYBAHHA HUPPOBUX JIAHITIOI'IB [IOCTABOK

217

39.

[Ipocsako B.B., Ilpocsuko H.B., IIpokynin O.I'.

BUKOPHUCTAHHS TEXHOJIOI'TH IITYYHOI'O IHTEJIEKTY
JUA HIABUINEHHA EOEKTUBHOCTI JIOT'TCTHUYHOI
CUCTEMUA

222

MEDICINE

40.

Mishyn Y., Mozgova Y., Marchenko I., Mishyna M.

STREPTOCOCCUS PYOGENES PATHOGENICITY FACTORS IN
THE DEVELOPMENT OF NEPHROPATHOLOGY IN OFFSPRING
BORN FROM MOTHERS WITH RELAPSE OF CHRONIC
PYELONEPHRITIS DURING PREGNANCY

225

41.

Sakhmoldina A.B., Kiyekbayeva S.S., Koishyman A., Kanat K.

OPTIMIZATION OF ANTICOAGULANT THERAPY IN ELDERLY
PATIENTS WITH ATRIAL FIBRILLATION: BALANCING
EFFICACY AND SAFETY

227




DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND

TECHNOLOGIES

42.

Shushaeva S.D., Kuldassova S.T., Sartbekova Z.A.,
Ayazbekova A.B.

ARTIFICIAL INTELLIGENCE IN THE DIAGNOSIS AND
PROGNOSIS OF RETINAL DISEASE

234

43.

Bizip M.O., Anekcannposa T.M., Kaitnapa B.M., [lenucenko K.O.

KJITHIYHUI BUMAJIOK TTICJISIKOBITHOT'O MIOKAPJIUTY V
MTALIIEHTA MOJIOJIOT'O BIKY

241

44.

Jlucynenp O.B., Jlinux H.B.

CYHYACHI CKJTAIOBI YCIIIIHOI'O 3J0BYTTA OCBITH Y
ME/INYHIN I'AJIY3I

245

45.

CxopoxonoBa H., Caraipgak T.

BILIMB IICUXOJOI'TYHOI KOEEKHIT HA E®@EKTHUBHICTD
JIKYBAHHA JIIKAPCBKO-CTIMKOI'O TYBEPKVIJIBO3Y ¥V
XBOPUX 3 KO-IHOEKLICHO TYBEPKYJIbO3/BIJI

248

PHILOLOGY

46.

Valuieva N.

LATIN LANGUAGE IN MODERN MEMES

250

47.

Puxxkora B.B., Jlsmenko B.B.

MU®POBE ITEPEBAHTAXEHHA I [IAM’ATh: HOMY
3JJOBYBAYAM IIOKOJIIHHA Z TA ALPHA CKJIAZIHO
YTPUMYBATHU B [TAM’ATI HOBY JIEKCUKY

252

48.

Puwxkosa B.B., Tepnomnou [.B.

AHT'JIOMOBHMM BISHEC-JIUCKYPC: CTPYKTYPA, JIEKCHUYHI
OCOBJIMBOCTI TA IXXEPEJIA ®OPMYBAHHA

257

PHYSICAL CULTURE AND SPORTS

49.

AneeBa O.B., Yebau B.®., Coxonos B.I.,, €dimorI'.O.

CAMOCTIVMHA POBOTA SIK EOEKTUBHUWIM 3ACIB
®OPMYBAHHS OCOBUCTICHOT ®I3MYHOI KVJIBTYPU
3JJOBYBAYA BUIIOI OCBITU

262

50.

ITiBens O.I1., Jloii B.I.

[TO3AKJIACHA AIAJIBHICTD 3 ®I3SMYHOI'O BUXOBAHHS B
CHUCTEMI IIOYATKOBOI OCBITU

266




DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND

TECHNOLOGIES

PSYCHOLOGY

51.

Kerdyvar V.

PSYCHOREHABILITATION MEASURES FOR INTERNALLY
DISPLACED PERSONS WHO BECAME VICTIMS OF WAR AND
RELOCATED WITHIN UKRAINE

275

52.

MImigzen LIO.
TEHJIEPHI OCOBJIMBOCTI [TPOSBIB EMITATII OCOBUCTOCTI

278

TRANSPORT

53.

Poccomaxa O.1., TomuakoBcwekuii I'.I'., Jliuman M.B.

IHTETPOBAHA CUCTEMA TTPOTHO3YBAHHA TA
MOHITOPUHI'Y HABII'AIIMHUX HEBE3IIEK ¥V BY3bKH1X
AKBATOPIAX

281




AGRONOMY
DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND
TECHNOLOGIES

PO3KPUTTA HPOAYKTUBHOCTI ABOPUT'EHHUX
COPTIB ABJIYHI B HU3UHHIM 30HI 3BAKAPITATTS

Casina Ouiena IBaHiBHA
JTIOKTOP ClIIbCHKOTOCIIOAAPCHKUX HAYK, podecop

L'moasuk-1llemora Maprapura IOpiiBHa
Kagauaar CiJII)CLKOl"OCHOI[apCBKI/IX HaYK, JOLCHT

ITonmoBnu I'anuna boraaniBua
KaHAuAAaT O010JIOTTYHUX HAYK, JOLICHT

Caabka Oaexkcanap IOpiiioBuu
noKTop dinocodii

Koryr Cranicias
MaricTp
JABH3 «YXropoAchkuii HalllOHaJbHUN YHIBEPCUTET»

3a OCTaHHI POKM BaXJIMBUM Yy CaJIBHULTBI € 30€pEeKECHHS 3HUKAIOUHUX COPTIB
sg0myHl. Y mepenripchbkiidi 30H1 IJIOAIBHUIITBA HallyyBajoCh 0araTo COpPTIB, SKI
3HUKAIOTh Yepe3 3MIHM TOCHOJapiB Yy IHAMBIAyalibHOMY cekTopl. IlocTymoBo
MPOXOJUTH 3aMiHa CTApUX CaJiB Ha HOBI, OUIBII MOMKpeHi. ToMy MpoBeeHa HAMU
ajanTarlisi psiLy COpTiB 10 HU3MHHOI 30HU 3aKaprarTs € 3HAYHUM JOPOOKOM Y CIIpaBi
30epeKeHHSI 3HUKAIUUX COPTIB Ta ajamnTailis iX 10 HU3MHHOI MiA30HU 3aKapmhaTTsi.
CrnpusatinuBi TPYHTOBO-KJIIMAaTU4YHI YMOBHM 3akapmarTs Ta KyJbTYpPHO ICTOPHYHI
BIIHOCHHH 3 CYCIJHIMH JepKaBaMH, Kl CKJIaJaJucCsl MPOTATOM OCTaHHBOTO dYacy,
OoOyMOBWJIM 30€peXeHHSI 1 TMONIMPEHHSI BEJIMKOro OlOpI3HOMAHITTS IMX COPTIB.
MicueBuii reHodoHn sOmyHi B 3akapmnarrti J0 CEpEeIUHU MHHYJIOTO CTOJITTA
CTBOPIOBABCSI TOJIOBHUM YMHOM TMiJi BIUTUBOM 3aX1JTHOE€BPONEHCHKUX KpaiH 3BIIKU
MICLIEBUM HACEJICHHSIM 3aBO3UBCS MOCAAKOBHI Martepian. GOpMyBaHHS YHIKAJIBHOIO
COPTUMEHTY IUJIOJOBUX KYJIBTYpP BIIOYBaJIOCS MiJ BILIMBOM €KOJOTTYHUX (PAaKTOPIB Ta
HapoaHoi cenekilii. [Topsia 3 copTaMu HOCISIMU OCHOBHUX O3HAK PO3MOBCIOIKYBAIUCH
COPTH 3 TO3UTUBHO 3MIHEHMMH BIIACTUBOCTSIMH, SIKI TOTPEOYIOTh PETEIBHOIO
BUBYEHHS Ta 30epexenHs. [lin yac npuaTu3aiii 90-x pokiB 3HaYyHA YACTUHA 3EMEIb
Oyrna posmaiioBaHa 1 mepegaHa B MPHUBATHI PyKH, MPH IIbOMY CTapi COPTU Maike
3HUKAIOTh 1 TOTPEOYIOTh 30EPEKEHHS MIISAXOM TIEPEIISIUICHHS Ta 3aKJIaJlaHHS
KOJIEKIII Yy MEHIIT a/IallTOBAaHUX HU3WHHUX paiOHaX.

Mertoto pociimkeHsb Oyyio OIlIHKa COPTIB, alaliTOBAHUX JI0 YMOB 3aKaprarTs Ha
CTIHKICTh 70 TIOBEPHEHHMX MOpPO3iB, SKi O y TOBHIM Mipi BIAMOBIATHM BUMOTaM
Cy4acHOTO CaJIIBHUIITBA 1 MOTJIM 3HAYHO MOKPAITUTH PAllOHOBAHHWIM COPTUMEHT ISt
oJIepKaHHS OPTraHIYHO YHUCTOI MPOAYKIi. J[7s 1mporo mpoBoauiiack KOMILIEKCHA

10
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MOpIBHSJIbHA OILIIHKA COPTIB 1 MEPCHEKTUBHUX (opM sOIyHI PI3HUX €KOJIOTro-
reorpaiyHUX PYII 32 FOCIOJAPCHKO-010JI0OTTYHUMHU 03HAKAMH B YMOBAX 3aKapmarTsl.
VY mpotieci AOCTIAKEHb BUKOHYBAJIUCS HACTYIHI 3aBJAaHHS: BCTAHOBIIIOBAIM CTPOKHU
HACTaHHS 1 TPUBAJIICTh OCHOBHHX €TalliB PO3BUTKY POCIUH B OHTOTEHE31 3aJI€KHO BiJl
MOTOJHUX YMOB; BCTAHOBIIIOBAJIM OCOOJMBOCTI POCTY 1 TUIOJOHOIIEHHS COPTIB B
yMOBaxX HU3UHHOI MA30HU 3aKaprarTs; BU3HAYAIN CTIHKICTh COPTIB PI3HUX €KOJIOrO-
reorpadiqHUX rpyn A0 HECIPUITIMBUX 010- Ta a010TUYHUX (DAKTOPIB JOBKIIIIS.
CKpUHIHT 3HHMKAIOYUX COpTIB s0JyHI B 3akapmaTchKid 00JacTi TpOBEICHO
BUCHUMH 3aKaprarTs Ta 3p00ieHo Bee JIsl Toro, 1100 30epertu miHauii matepiai. Tak,
BAXKJIMBY HAYKOBO-IPakTU4HY poooTy nposeneHo lllaxnosnu H.®., Menpanuyk O.,
Capinoro O.1.,, Mapritait B.B. Ta crygeHTOM YXTOpOJICHKOTO HAIliOHAIHHOTO
yHiBepcuTeTy ToBT 3. BaXJIMBUM yCHiXOM 3aBEPIIMINCH €KCHEAUIlT 3aKJIaJaHHAM
KOJIEKLI y HU3MHHIN 1 epearipchkid 30H1 3akapnarts. Hamu mpoBeneHO OLIHKY
COpTIB, SIK1 BUCQ/I)KEHO C. bakTa 3a ClipusiHHA BUPOUIEHHIO cakaHiB HA MM-106 Tta
M-9 3 MEeTOI0 OLIIHKH 1X POCTY 1 PO3BUTKY y 3MIHEHUX YMOBAaX HU3UHH.
Excnienumiitium oOcTexeHHsIM cTapux HacapkeHb 3akapnatts ([llaxHoBuu,
Mensauuyk, 2015) [1] BcTaHOBIEHO, 1110 3HAYHA YacCTHHA COPTUMEHTY S0JyHi, sKa
Maja IMHUPOKE PO3MOBCIOIKEHHS B MEXKaX PET10HY, 3HAXOUTHCSA Ha MEK1 3HUKHEHHSI.
30epekeHHsT BUIIJICHUX BHACIIIOK OOCTEXEHb COPTIB MPOBOAUTHCS B OCHOBHIM
KOJIEKITi HU3WHHOI 30HU 3akaprarts. JlochiKeHHSIMHA BCTAaHOBJICHO, 110 OLIBIIICTD
CTapuX MICLIEBUX COPTIB Ha mijmeni 54-118 mBHUIKO BCTyNarTh B IUIOAOHOIICHHS,
10 1a€ MOKJIMBICTh BUKOPUCTAHHS 1X B IHTEHCUBHIN KYJIbTYp1, @ OKPEMI COPTH, CTIHKI
70 TIapir, SKi MarTh TUIOAW BHCOKHX JCCEPTHHX Ta TOBAPHUX SKOCTEH MOXKYTh
BUKOPUCTOBYBATUChH B €KOJIOTTYHO OE3MEYHUX TEXHOJIOTISIX BUPOIIYBaHHS SOJIyHI 3
00MEKEHUM 3aCTOCYBAHHSIM TIECTUIIM/IIB Ta CHPOBUHHHUX CaJlaX Ha CXMJIAX Tip.
BcraHoBiieHO aganTUBHY 3[aTHICTH COPTIB JO YMOB PETiOHY, CTPOKH Ta CyMHU
aKTUBHUX TEMIIepaTyp, HEOOXITHUX cOpTaM JJIsl TPOXOJKEHHS OCHOBHHUX (a3
PO3BUTKY 1 JOCTHTAHHS IUIOJIB Ta CBOEYACHOTO 3aBEPIIEHHS POCTOBUX IPOIIECIB.
IIpoBenmeHo rpyIyBaHHS COPTIB 3a CHIIOK pocTy. Y copTiB Todi, Ileninka 1uToBCHKA,
E#inem onmo, Jloeranukm, Kpaca 3akapmarts, Pener Binbpmorma crmoctepiraerbes
CWIBHIIIMKM PICT B TOPIBHSAHHI 3 copToM J[»KOHaTaH, TOIl SIK CIIaOOpPOCHTICTIO Ta
IHTEHCUBHUM THUIIOM TUIOJIOHOIIEHHS  XapakTepu3yloTbcs coptu  Po3mapun
[Tacxanpauii, ['yOapcton, benwdrnep sxobtuii, Yepenansi, [lo3man, ComiBapchke
omaroponne, ComiBapcbke OeperiBebke, Ilemin Ilapkepa. 3a KOMIUIEKCOM O3HAaK B
pe3yabTaTi MPOBEAECHUX JOCIIIKEHD 13 COPTUMEHTY ICHYI0YOr0o TeHOPOH Ty KYJIbTYpH
s0JyH1 BUAUICHO HaAWOLIBII I[IHHI copTH, a came: bensduep »xoBTHii, Kpaca
3akapmarts, ComniBapebke Osaroposane, ConiBapcbke OeperiBebke, [lemin ITapkepa ta
BCTAHOBJICHO X OCHOBHI MOMOJIOT14YH1 O3HAKH.
binbuiicts caaiB Oynu po3auieHi Mix apioHuMu pepmepamu. YacTuHa 1ux cajiB
OyJa 3HMINEHA, @ Pa30M 3 HUMH 1 [iHHI cCOPTU. Ha manwmii yac Ha MPUBATHUX 3eMJISX B
HEBEJIMKUX KUIBKOCTSX TIiJ] BIUIMBOM MPUPOJTHOTO BiAOOPY 30eperimcs okpemi ctapi
3HHUKa4l COPTH A0IyHI1, TPYIIi, CIMBH Ta 1HIII IJI00B1 KyJIbTYpH. OCTaHHE BUBUECHHS
MiciieBoro reHopoH Ty s01yHI B 3aKapraTTi MPOBOAMIOCS Ha CISTHIIEBUX miamenax 60-
X POKIB MHHYJIOTO CTOJITTA [2, 3]. 3 THUX mip MpOWNUIM 3HAYHI 3MIHUA B TE€XHOJOTI]
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3aKJIaJJaHHs Ta BUPOIIYBaHHS Haca/HKeHb s0yHi. [HTeHcuikallis rainysi caliBHUIITBA
oOyMOBJIEHa TMEpeAyCiM 3aKJIaJlaHHSIM Haca/HUKeHb Ha KapJIMKOBUX Miauienax 3i
MIBUKKAM BCTYTIOM JIEPEB Y ILIOIOHOIICHHS Ta TIOBEPHEHHSIM BKJIaJ€HUX KOIITIB [4,5].

MicueBi copTd 100pe MPUCTOCOBAaHI 0 YMOB 3akapmnaTTsi, BOHM MAarOTh TakKi
MO3UTHBHI O3HAKH, SK CTIMKICTH JI0 XBOPOO, MOPO3OCTIMKICTh, IMi3HE KBITYyBaHHS,
BHUCOKY NMPOAYKTHBHICTH JIEPEB Ta SKICTh IJIOJIB, OJIHAK 3HAYHA YaCTHHA MICLEBHUX
COpTIB Ha KJIOHOBHX IiJilIeNax He BUBUYeHA. HeBJOMO K 3MIHIOBATUMYTbCS OCHOBHI
O3HAKH COPTIB ITiJT BIUTMBOM MMiAmend. ToMy HaMH 3aKjIaIeH] KOJEKITIHI HacaKEHHS
Ha migmeni 54-118 3 MeTo He TUIbKM 30€epeXeHHsI LIHHUX COPTIB, a TaKOX
OTPUMAaHHs BIANOBIIHUX 3HAHb OO MOAAIBIIOIO iX 3acTocyBaHHS. AOOpHUTeHHI
COPTH SI0JTyH1 MAIOTh NIMPOKUN CIIEKTP BUKOPUCTAHHS 1 MOXYTh BUKOPHUCTOBYBATHCH
AK JOHOPW ILIHHUX O3HaK B CEJEKLIMHOMY MpONECi, a TAKOX Yy BUPOOHHUIITBI
€KOJIOTIYHO - O€3MEeYHOi MPOYKIl IJIOAIBHUIITBA 3 OOMEKEHHM 3aCTOCYBaHHSIM
NECTUIN/IIB Y CHPOBUHHUX CaJax JUIi OTPUMAHHS €KOJOTIYHO YUCTHX MPOAYKTIB
XapuyBaHHS Ha cxwmiax Tip. JlaHa TpoayKIis KOPUCTYETbCA 3HAYHUM IONMUTOM Y
JOJIeH XBOPUX Ha IyKPOBHil 11a0€T, a TAKOXK ISl IIETUYHOTO, TUTSYOTO, CAHATOPHO-
KypOpTHOro xapuyBaHHs. OCHOBHOIO METOI0 JOCHIIPKEHb OyJIo BHUIUIMTH 13
COPTUMEHTY MICIEBOTO TEeHO(OHIY KyJIbTypH sOJTYHI HaWOLIbII IIHHI 3pa3KH,
OI[IHUTH KOMIUIEKC X TOCTIOJIapChKO-010JI0TTYHUX O3HAK Ta MUISIXW BUKOPUCTAHHS.

3a cepeIHbOIO KUTBKICTIO TIJI0/11B Ha jiepeBi y 2024 poii Buaisses copt [lomoBans
ta IlamipoBka (88 Ta 62 mr.). ocuth mpoaykTuBHuUM OyB copT ConiBapcbke
oeperiBcbke (31mT.). IHm coptu OyjiM HU3BKONPOIYKTUBHHMHM 13-32 KPUTHUHHUX
norogHux ymoB 2022 ta 2023 pokiB npHu 3aKiIaJaHH] FTeHepaTUBHUX OPYHBOK Y JIMIIHI.

B ymoBax 2024 poky copt batyn yepBoHuii Npyu HU3bKOMY 3a0€3ME€UEHH1 YPOKaeEM
JaB XOpoIMid mpupicT (48 OMNHOPIYHMX MAaroHiB JOBXHHOK 50 cM 13 XOpOIIUM
BU3PIBAHHSAM).

Copr [IlamipoBka Tpu CHJIBHOMY TUIOJJOHOIICHHI 3a0€3MEYUB JIOBXKUHY
OJIHOPIYHMX MaroHiB 10 69 cm Ha 19 naronax. Cina0e BigpOCTaHHA BiIMIYE€HO HA COPTI
Hypnaiika, [lITeTinchke yepBoHe Ta DepkoBaHs, TOMY 11l COPTH CHUIIBHO Ti/1aBAIUChH
oOpi31i 7151 BITHOBJICHHS POCTY.

Bcranosneno Bucoky macy coprty Jypnaiika (746 r), copty IlonoBans — 218 ,
ComniBapcrke beperiseske — 219 1, Kpaca 3akapmnarts i3 3a0e3Me4eHHSIM HEBEITUKOi
Macu Ha XyctiwHi (1351) y HU3UHHIN MIA30H1 XapaKTepU3yBaBCs JOCUTh BEIHKUM
moaom (193r).

3a rocno1apchK0-010J0TTYHOIO XapaKTEPUCTUKOIO BUAUIMIIUCH COPTH 3 BUCOKUMU
agantTuBHUMU BiacTuBOocTsMU Kpaca 3akapmartsa, ComniBapchke beperiBcbke,
ITosoBans ta baryn yepBoHuU.

Copr [IlamipoBka TIpM CHJIBHOMY TUIOJJOHOIICHHI 3a0€3MEYUB JOBXKUHY
OJIHOPIYHUX MaroHiB 10 69 cM Ha 19 nmaronax. Cnabe BipOCTaHHS BIIMIY€HO Ha COPTI
Hypnatiika, [lITeTinchke yepBoHe Ta DepkoBaHs, TOMY 11l COPTH CHUIBHO T111aBAIUCH
oOpi31i 7151 BITHOBJICHHS POCTY.

AHani3yroun Macy IUIOJIB BCTAHOBJIEHO BUCOKY Macy copty Jypnaiika (746 r),
coptry IlonoBanst — 218 r, ComniBapceke beperiBcbke — 219 r, Kpaca 3akapmarts i3
3a0e3neyeHHsIM HeBenukoi Macu Ha XyctmuHl (135T1) y HU3MHHIA MiJ30HI
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XapaKTepu3yBaBcid JOCHTh BenukuMm IMoaoM (193r). Tomy 3a rocmnoaapchbko-
010JIOTIYHOIO XapaKTEPUCTUKOIO BUIUIMIMCH COPTH 3 BHUCOKUMH aJalTUBHUMU
BiactuBocTsMU Kpaca 3akapnarts, ConiBapcbke beperiBebke, [lonoBans ta batyn
YEPBOHUM.

[Ipy omiHIOBaHHI COPTIB Ha 3WMOCTIMKICTh BHAUICHO IlITeTiHChKE YepBOHE 1
[TammipoBka 3 9 GanamMu 3UMOCTIMKOCTI, 1HIII COPTH XapaKTEPU3YBAIUCH CEPETHBOIO
BUTPUBANICTIO y 8,5 Oamu, TOOTO NIpH CHUIBHHX MOpPO3aX MOXKE BiIMIYaTHCh
nigMep3aHHs OpYHBOK Ta HEJJOCTUTIIMX MaroHiB.

[TamipoBka, Illterinchke uepBone Ta Kpaca 3akapmaTTs BOJOIIIOTH BHCOKOIO
MOPO30CTIMKICTIO, 1HIIII MAIOTh CEPEIHIN piBEHb CTINKOCTI.

BcTraHoBiieHO BHCOKY TMOCYXOCTIHKICTH cTapux coptiB JlypHaiika, batyn
yepBoHuii, CoiiBapcbke OperiBcbke Ta [lonoBans, siki XapakrepuszyBaiuch 8,5-8,0
OamiB. OLIHIOOYN CTIHKICTh COPTIB JO XBOPOO BCTAHOBJIEHO IIKOJOYMHHICThH MapIii
Ta Oypoi IUIIMUCTOCTI, cepel ycix HaulOuibm cTiiiki ComiBapcbhke OeperiBehbKe,
[Irerincbke yepBoHe, @epkoBans ta Kpaca 3akapnarts (Bix 8,3 10 8,5 6aniB).

[IpoBeneHo omnuc copToBUX MOP(OJIOTIYHUX O3HAK BEreTATUBHUX OpPraHiB
3HHMKaIOUux copTiB ss0myHi 3akapnatts: [lonoBans, Kpaca 3akapnarts, CosiBapchbke,
baryn, Hdypnaiika, lllteriHcbke uepBoHe MacisiHucte, depkoBaHs, 10 JA03BOJIUTH
MOJITIIUTH X 1AEHTU(IKAIII0 Y TJI0J0PO3CaIHUKAX 3a KOMIUIEKCOM O3Hak. Bci mi
COPTU € CTIMKUMH JI0 OCHOBHUX XBOp0O. BcTaHoBieHO, 1m0 OUIBIIICTh 3 HHUX:
Hypnaiika, ComiBapcbke, IlonoBansi, ®epkoBaHsi € cuibHOpociaumu; Kpaca
3akapnatTs Ta LllTeTiHChKE YepBOHE — MoMipHOpociauMHu; batyn — ciiabkopocnuit. L
COPTH MarOTh TMEPCHNEKTHBY BUKOPUCTAHHS B IHTEHCHBHHUX OpPraHIYHUX cajaxX TMpH
BHUPOITYBaHHI X Ha BIAMOBITHUX T1IIENAX.
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CYUYACHI TEHJAEHIII Y ®OPMYBAHHI JIbOJIOBOI
APEHHU

Kamy0a Okcana,
HoxTtop PhD, cTapmmii Bukiiagayu

Hemini Map’sina,

Marictp

Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOMITEXHIKA

[HCTUTYT apXiTeKTypH Ta Au3aiiHy, Kadeapa apXiTeKTypHOTO MPOCKTYBaHHSI
M. JIbBiB, YKpaina

CnoptuBHa iHppacTpykTrypa y XXI cToniTTI HabyBa€e 0COOIMBOTO 3HAYEHHS JJIs
PO3BUTKY MICT 1 perioHiB. JIbOJIOBI apeHM 3a0e3NeuyroTh MOMIJIHMBICTh 3aHAThH
3MMOBHMH BHJIaMHU CIIOPTY MPOTATOM yChoro poky. CydacHa Jb0/I0Ba apeHa — IIe
O0araro(yHKI10HAIBbHUN 00’ €KT, 10 NOEIHYE CIIOPTUBHI, PO3BaXaJIbH1 Ta KOMEPLIHI
¢ynkuii. Takl KOMIUIEKCHM CTalOTh LEHTpamMH CIOPTHBHOTO BHMXOBaHHS MOJIOI,
TpeHyBaHb MPO(DECIHUX CIOPTCMEHIB, Jal0Th MOXJIUBICTh 3aHIATh 3MMOBUMU BUaMU
CHOPTY HE3AJIEKHO BIJI KIIMAaTUYHUX YMOB Ta IOPU POKY, @ TaKOXK MICUAMH
MIPOBE/ICHHSI MACOBHUX KYJBTYPHUX MOJIM — KOHLEPTIB, BUCTAaBOK, BUCTyHIB B
yMOBax YKpaiHu noTpeba y CTBOPEHHI Cy4YyaCHUX JbOJOBHUX apeH IMOCTIMHOIO
BUKOPUCTAHHSA 3pOCTa€, aKe ICHYrOYa CIOPTHBHA IHPPACTPYKTypa HYacTO HE
BIJINOBIJIA€  Cy4YaCHUM  CTaHIApTaM  €HEproePeKTUBHOCTI, KOMPOpPTy  Ta
1HKITIO3UBHOCTI, a Ta 110 iCHyBaJjia, B OCHOBHOMY, OyJia 3pyiHOBaHA Mi4ac pOCICHKOTO
Hamany.

Oco6mmBOrO 3HaUCHHS HAO0yBa€ PO3BUTOK MOMIOHUX CIOPYH Y BEITUKHUX MICTaxX
VYkpainu, 30kpema y JIbBoBI. IcHyroua iHppacTpykTypa mMicta oOMe)eHa KUTbKOMa
HEBEJIMKUMHU CE30HHUMH KOB3aHKAMU Ta JbOJOBUMH MalIaHYMKaMH, IO HE
BIIMOBIJAIOTh CYYaCHUM BHUMOTaM aHi 3a SKICTIO JhOJOBOTO MOKPUTTS, aHl 3a
(YHKILIOHAJBHICTIO YW piBHEM KOMDOPTYy Uil TisgadiB Ta crnopTcMeHiB. Tomy
MPOEKTYBaHHS HOBOI  0Oaratro(yHKIIOHAIBHOI JILOJOBOI ape€HU  MOCTIMHOIO
BUKOpPHUCTaHHA y JIbBOBI € HE JIMIIE aKTyadbHUM 3aBIaHHIM, aje W CTpaTeriyHOO
noTpeOoI0 Uisi PO3BUTKY MICTa 1 BUXOBAHHS CHOPTCMEHIB TaKOIrO CIPSMYBAaHHS.
AKTYyaJbHICTh 3pOCTa€ 3 OTJISAY Ha pyHHYBaHHS JIbOJOBHUX apeH y MicTax XapkKiB Ta
JloHEIbK.

€BpONENCHKUI TOCBIT MPOEKTYBaHHS 0Oararo(yHKIIOHATBLHUX JIbOJOBUX apeH
JIEMOHCTPY€E MIUPOKHUI CIIEKTP CTPATETiii — BiJ CTBOPEHHS CIIOPTUBHUX KOMIIJICKCIB
13 JOJAaTKOBUMHM TpPEHYBAJIbHMMM KOB3aHKaMM JO IHTErpamii Takux OO0 €KTIB Y
TPaHCIIOPTHO-PO3BAXKAIBHY Ta O13HEC-CTPYKTYypy MicTa. Y Dinnsuaii, Ha 6a31 Helsinki
Halli (I'enibeinki) peanizy€eThesi KOHUEIIIA «apeHA-KOMILIEKC», € MOPsi 13 TOJIOBHOIO
JOJI0BOIO apeHOI0 (YHKIIIOHYE TPeHYBaJIbHA KOB3aHKA, KOMEPI[iHHI 30HU Ta Cy4YacHI
1HYKEHEPHI PILIEeHHSI, 0 T03BOJISIIOTH OMEPaTUBHO TPpaHCPOPMYBATH IIPOCTIP B .....

Y Himeuunni Benuka apeHa LANXESS Arena (KenbH) ¢yHKILIOHYE SK
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«MYJBTUIICHTPU», TOEIHYIOUM CIIOPTHBHY, KOHIIEPTHY Ta BHUCTaBKOBY (YHKIIIT,
BUKOPHUCTOBYIOUH Cy4acH1 aKyCTHYHI MPUCTPOI, K1 JT03BOJISIOTh YHUKATU KOH(IIKTIB
13 )KUTJIOBOIO 320y 1I0BOIO.

VY Tonbmii, 30kpema y Kpakosi (Tauron Arena Krakow), 3po0iieHO akiieHT Ha
MO€THAHH1 JIbOJOBOI ApEHU 3 POCTOPAMU Il MACIITAOHUX KOHIIEPTHUX U KYJIbTYpPHUX
MOJI1H, 1110 ITiJIBUIIYE€ €KOHOMIYHY €(eKTHUBHICTh 00’ €KTa Ta MPUBAOIIOE TYPUCTIB.

CxaHAMHABChKI KpaiHU JEMOHCTPYIOTh OpPIEHTAIlII0 HA CTAUKA po3BUTOK: Malmo
Arena (IlIBewis) Ta Royal Arena ([lanis) iHTErpyIOTh €HEProe(eKTUBHI TEXHOJIOT],
TPAHCIIOPTHI BY31M Ta OararoQyHKIIOHAIBHI MPOCTOPH, 3a0E3MEeUyroYn 5K
JAOCTYMHICTb I MEIIKAHI[IB, TaK 1 MXKHAPOAHY MPUBAOINBICTb.

Yexisa, na mpukiaai O2 Arena (Ilpara), mokasye e(eKTHBHICTb apeHH SK
HaIlIOHAJIBHOTO CIIOPTHBHOTO Ta KYJIBTYPHOTO LEHTPY, IO 3MaTEH MPUHAMATH TOJIii
CBITOBOT'O MacITaoy.

AHani3 CBITOBHX TEHJICHLIA BHUOKPEMJIIOE OCHOBHUM BEKTOp Ha IMOJIi
(yHknioHaabHiCTB. 3pa3ku CBITOBUX 0araro(yHKIIIOHAILHUX JIHOIOBUX apeH MOKHA
3rpymyBaTd B KOMIUIEKCH 3aJIEKHO BIiJl iXHBOrO Maciitady Ta MpiOPUTETHOTO
(YHKIIIOHATBFHOTO MPU3HAYCHHS:

° IIpodeciiini cnOpPTUBHO-KOHILIEPTHI apeHu: Bijg 8-10 THc. IiIggadis, Mo €
JOMAIIIHBbOO 0a3010 1715l PO eCciiHUX KiIyO1B, MPUUMaIOTh MI>KHAPO/IHI 3MaraHHs Ta
KOHIIEPTH CBITOBOT'O PIBHS.

° MyHinunanbHi (IpoMaJichKi) apeHu: CEepeHbOi MICTKOCTI 1-5 THC.
IIsI1a9iB, OPIEHTOBAHI Ha MOTPEOU MICIIEBOI TPOMAJTH, TUTSUO-FOHAIILKUX CITOPTUBHHUX
ki (JIFOCIHI) Ta npoBeneHHs perioHaibHUX 3aX0/11B 1 MAaCOBUX po3Bar (KaTaHHS Ha
KOB3aHax TOIIIO).

° TpenyBanbHi neHTpu: CrerianizoBaHi KOMIUIEKCH, IO MOXYTh MaTH
JEKUTbKa JIbOJIOBHX MaWJaHYWKIB 1 MIHIMAJbHY KUTBKICTh TUISIAAIIBKUX MICIb; iX
rojioBHa (QyHKIIISI — 3a0e3MeueHHs TPEHYBAJIBHOTO MPOIIECY CIIOPTCMEHIB.

o IHTerpoBaHi po3BaxkaJibHI _KOMIUIEKCH: ApPEHH, M0 € YacTHHOIO
BEJIMKOTO TOPTroBO-po3BakanbHOTO 1IeHTpy (TPLl) abo mapky posBar, e COpTUBHA
(GyHKIIIS TOEAHYETHCS 3 KOMEPIIITHOIO Ta 30HO0 103BLILIIA.

CyuacHi JIbOJI0OB1 apeHU OpIEHTOBaHI Ha (PYHUIOHAJIBHICTH TA PeHTA0EJIbHICTb.
3 (dyHKIIIOHATBHOT TOYKH 30py apeHa Mae OyTu «0aratomapoBO CHUCTEMOIO», /I €
3py4Ha Opi€HTAIlis Ta HaBiramis B cepeauHi OyaiBii. YiTKi BKa3iBHUKH, 3pO3yMii
MapmipyTH pyxy Big Bxoay B OymiBmo 10 TpuOyH, JThOJOBUX MalJIaHYUKIB,
po3asranens un kade. KoxkHa 30Ha Mae npaimroBatu Ha €heKTUBHICTh YCI€T CIIOPY/IH.
Hampuknan, TpeHyBalbHI MalJaHYMKH Ta OCHOBHE JIbOJOBE I0JIE HE MOBWHHI
KOH(DITIKTYBaTH 3 TISJAIBKUMH 30HAMH, a JOMOMDKHI TPUMINIEHHS HE TMOBWHHI
3HIDKYBaTH KOM(OPT KOPUCTyBadiB. AKIICHT Ha PO3BEACHHS PI3HUX TMOTOKIB Ta
MiHIMI3aIi iX mepeTHuHiB.

QOYHKIIOHANBHICTh MPOSIBISETHCS Yy 3AATHOCTI apeHU 3MIHIOBATUCA TiA Pi3HI
MOTPeOH: BiJl XOKEHHOTO MaTdy 10 0aCKeTOOJILHOTO TIOJIS Y KOHIIEPTHOTO 3axoay. Lle
noTpedye TpaHcPOpMalIHUX PIIMIEHb — PYXOMUX TPUOYH Ta Aaxy, MOOUIbHUX
CHUCTEM OCBITJIECHHS, 3MIHHOTO OOJaAHAHHS JJIsi MOKPUTTS JIbOAy. Takum 4YHHOM,
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GbyHKIIIOHANPHUN (aKkTOp BU3HA4Ya€ THYYKICTb OYMIiBIi, il 34aTHICTh IIBHIKO
aZanTyBaTHCS O HOBUX CILIEHAP1iB BUKOPUCTAHHS 0€3 BTPATH SIKOCT1 OOCIyTOBYBaHHSI.
JIboioBa apeHa Ma€ CTaTH LIEHTPOM COLIATIbHOT

1HTerpaIli Ta MmomyJspu3alii cnopty cepen Moiojl. Takox mae OyTH MPUCYTHI
0aTKOBI (DYHKIIIT, SIKI CTalOTh OOOBSI3KOBUMH Yy CYyYaCHHX I'DOMAJICBKUX OO€KTaX:
byakopTH, Mara3uH, KOH(EPEHII-3aIu, TUTA4Y1 KIMHATH.

Be3nekoni ¢paxkropu. I1i1 yac npoekTyBaHHS BPaxOBYEThCS OpraHizallis MOTOKIB
JIOACH, JOCTaTHS  KIUIBKICTh — €BaKyalllWHUX  BHUXOJIB, CydYacHI CHCTEMHU
MPOTUIIOKEKHOTO  3aXUCTy, BIJICOCHOCTEPEKEHHS 1  KOHTPOJIO  JIOCTYIY.
Buxopucrtanns Oe3neunux MarepianiB. lle KkomruiekcHa cucTema, sKa Mae
BpaxoByBaTH OCOOMMBOCTI mMepeOyBaHHS BEJIMKOI KUTHKOCTI JIIOJIEH Yy 3aMKHYTOMY
MPOCTOP1, PU3UKU BUHUKHEHHS! KOH(MIIKTHUX 00 MaHIYHUX CUTYaLllH I11]1 Yac MaCOBUX
3aX0/iB, a TaKOX €MOIIIHy Hamnpy>XeHICTh CHOPTUBHUX NOMIA. BaxiauBum e
MpaBUJIbHA OpraHi3allisi MEIMYHUX MyHKTIB, KIMHAT JIsl HAIAHHS MEPIOi J0MOMOTH,
HasBHICTh KBaJi(hiKOBAaHOTO TMEpPCOHANy 3 Oe3leku Ta oxopoHu mpami. Cioau X
HaJICKHUTh IPOyMaHa JIOTICTUKA pyXy BCepearH1 Oy 11BJIi: 3pYUHI i IOCTATHHO IIUPOKI
KOPHUIOpH, 100pe MO3HAaUYEH1 €BaKyalliiiHi BUXOU, YHUKHEHHS "BY3bKUX MICIb", SIKI
MOXXYTb CHPUYMHSTH CKYIMYEHHS Ta CTBOPEHHS OKPEMHUX MapUIPyTIB JJs TIsadiB,
CIIOPTCMEHIB 1 MEPCOHAIY, 10 JO3BOJISIE YHUKATH HEOE3MEUHUX TIEPETUHIB TTOTOKIB.

Takoxk BaXJIMBO BpaxOBYBAaTH 3OBHINIHIO TEPUTOPI0 — MA'3AM  AJiA
CHENTPAaHCTIOPTY, MPOTHUIIOKEKHI PO3PUBHU, OCBITICHHS HABKOJIO apEHHU.

TpancnopTHa goctymHictb. JIbo0Ba apeHa Mae poO3TAIIOBYBaTHCS y 30HI 3
XOpOILIOK TPAHCHOPTHOK JOCTYMHICTIO. JlOUIIBHUM € po3MilleHHs Ha nepudepii
MicTa ab0 MoOJIM3y OCHOBHUX TPAHCHOPTHUX BY3JIB, TPOMAJICBKUM TPaHCIOPTOM,
ABTOCTOSIHKAMHU Ta MIMIOXIAHUMHU MaplupyTaMy 1€ 3a0€3ME€YUTh BEJIHUKY KUIbKICTh
BIIBIIyBauiB Ta MPOBEICHHS MacoBux mnoaiil. HeoOxigHO 3amisiTi BCl BHAU
TPAHCIOPTY HasiBHI B KOHKPETHOMY MICTI.

Bnanuit BuOip auisHKM 3a0e3neuye 3pydHICTh Ta Oe3NeKy BiABITyBadiB.
Heo0OxiaHa mioma JiITHKY 3aJICKHUTh BiJl MICTKOCTI apeHU:

ouani apenu — 0,8—1,5 ra,

ecepeoni — 2—4 ra,

o senUKi bacamo@yHKYioHANbHI KOMNIeKcu — B S Ta.

ExoJioriuni ta eneproeexktuBHi pakTopu.

e BUKOpHCTaHHS €HEPTOOMIATHUX TEXHOJIOTIH ISl OXOJIOMKEHHS Ta OCBITIICHHSL.

e Pekynepallis Teruia BiJl XOJOIUIbHUX YCTAaHOBOK.

e BukopucTtaHHs COHSYHUX MaHENeH 1 CUCTEM 300py JOII0BOI BOJIH.

o [HTerparis 3eneHux 30H y OJaroycTpiil TEpUTOPIi.

BucnoBku./Conclusion. AHasi3 €eBporneichbKoro J0CBi 1y MOKa3ye, Mo e(heKTHBHE
MPOEKTYBaHHS Oarato(yHKLIOHAIBHUX JIbOAOBUX apeH IPYHTYETHCS Ha MOEIHAHHI
CIIOPTUBHOI 1HPPACTPYKTYPU 3 KOMEPIIHHUMHU 30HAMH, TPOMAJACEKUMHU MTPOCTOPAMHU
Ta pO3BaXaIbHUMH (DYHKIISIMH, 1[0 POOUTH iX HEHTPaAMHU TsDKIHHS JJI1 MEIIKaHIIB,
CIIOPTCMEHIB 1 IIMPIIIOTO HACEJIICHHS Y KpaiHHu.
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[IpoekTyBaHHSI TMOBUHHO BIAMOBIIATH YWHHUM OyMiBEIHHHUM HOpMaM, a TaKOX
CHeIia/li30BaHUM MIKHAPOJHUM CTaHIapTaM, 30KpeMa periameHTam MiXHapOJHO1
deneparii xokero Ha abony (IIHF) ta Mixxnapoanoro coro3y koB3ansipiB (ISU), sxi
JUKTYIOTh YITKI BUMOTH JO PO3MIPIB Ta SKOCTI JIbOJIOBOIO MOKPHUTTS, MapameTpiB
Oe3MeKu, OCBITIICHHS Ta IHPPACTPYKTYPH VISl CIIOPTCMEHIB 1 TJIsAa4iB.
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Vkpaini Ha 2021-2025 poku. Kuis, 2021.
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IHTETPALIS PETIOHAJILHUX AEPOITIOPTIB ¥
CTPYKTYPY MICTA (HA MPUKJIAII AEPOIIOPTY ¥
TEPHOIIOJIN)

AxyooBcbkuil B'ssuecias,

Crapiuuii BUKJIaaad 3akjiagy BULIOI OCBITH
Harmionansuuit yniBepcutet «JIbBiBChKa MOJITEXHIKA"
Kadenpa apxiTeKTypHOro nNpoeKkTyBaHHs

Manasna Xpucruna

Crynenka

HartionansHuit yHiBepcuteT «JIbBIBChbKa MOJITEXHIKA
Kadenpa apxiTeKTypHOTro NpOeKTyBaHHs

M. JIbBIB, YKpaiHa

[HTErpallisi aeponopTiB y CTPYKTYPY MOCEJIEHb € OJIHUM 13 KIIOYOBUX BUKJIUKIB
CYy4acHOTO MICTOOYTyBaHHs, OCKIJIbKH aBlaliiHI BY3JIM IEPETBOPIOIOTHCA HA MOTYKHI
KaTaJl13aTOPU €KOHOMIYHOTO Ta COLHAJIBHOIO PO3BUTKY. €BpOMNEHCHKI perioHalbHI
xabMu JIEMOHCTPYIOTh PIi3HI MOJENI TOEAHAHHS TPAHCHIOPTHOI, KOMEPIHOI Ta
pekpeariiioi (GyHKIIM aepomopTiB 13 MICBKMM Ta MPUMICEKUM CEPEIOBHUIIEM.
CydacHuil aeponopT mnepecrae OyTH JMIIEe 1HPPACTPYKTYypHUM OO0 €KTOM, a CTae
0araro(yHKIIOHaJILHUM TPOCTOPOM, SIKMM CTBOPIOE HOBI IOJIOCH 3POCTAHHS Ta
3MIHIOE TIPOCTOPOBY oOprasizaimito micta. B yMoBax 3pocTarodoi MOOUIBHOCTI
HACeJICHHS Ta PO3BUTKY aBlallliHUX IEpPEeBE3€Hb MUTAHHS TapMOHIMHOI 1HTEerparii
aeponopTiB HaOyBae 0COOIMBOI aKTyalIbHOCTI. J{0CB1/1 €BpOTNEUCHKUX KpaiH CBITUUTH,
0 MPaBUJIBHO CIPOCKTOBAHUN Aae€pOBY30J MOXKE CTaTH BAXKIUBUM €IEMEHTOM
iHppacTpykTypHu, 3a0e3meuyroud OajdaHC MDK TPaHCIOPTHOIO e(PEKTUBHICTIO,
€KOJIOTIYHUMHU CTaHAapTaMH Ta KoMdopToM s MemkaHuiB. OcoOnuBe Micue B
CTPYKTYpl TIOCEJIEHb BiAIrpalOTh PETiOHANBHI AEpPONOPTH, $AKI O0OCIYyroBYIOThH
NEePeBaKHO BHYTPILIHI a00 KOPOTKI MIXXHAPOJIHI PEHCH B MEXkax IICBHOTO PErioHy
kpainu. Ix pons Gye 3pocTaTu micis 3aKiHueHHs BiliHu. Taki aeponoOpTH BilirparoTh
BOXJIMBY POJb y PO3BUTKY PETIOHATBHOT €KOHOMIKH, TYPU3MY Ta MOOUIBHOCTI
HaceneHHs. [Ipuknaan Takux xabiB JEMOHCTPYIOTh IHHOBAIMHI pimieHHS Yy cdepi
MIPOCTOPOBOTO TIJIaHYBaHHS, TPAHCIIOPTHUX 3B’ S3KiB 1 (PyHKIIIOHATLHOTO HATIOBHEHHS.
Pa3om 3 TuM BHUHMKa€e HEOOXITHICTH BUPIMICHHS] MPOOJIEM IITyMOBOTO HABAaHTAKCHHS,
TPAHCIIOPTHOI TEPEBAHTAKEHOCTI Ta MOTPEOM B EKOJIOTIYHO CTalUX PIIMICHHSIX.
Jlocii;KeHHS WX aCTEeKTIB J03BOJISIE BUBHAYUTH ONTUMAJIBHI CTpATETii pO3BUTKY IS
YKPaAiHCbKUX MICT Y MallOyTHbOMY.

Mertoto poboTH € aHalli3 0COOIMBOCTEN IHTErpallli PETIOHAILHUX a€pOIOPTIB Y
MICBKY CTPYKTYpy Ha TpHUKIaAl €BPOMEHCHKUX XalOlB 3 METOI BUSBJICHHS
edeKTUBHUX MICTOOYAIBHUX 1apXITEKTYpPHHUX pillieHb. B po0oTi € cripo0a BU3HaYEHHS
BIUIMBY PpETIOHAJILHUX AaeponopTiB Ha (POPMYyBaHHS CTPYKTypU TPAHCHOPTHHX,
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C€KOHOMIYHHUX 1 COLIaTbHUX LIEHTPIB MICT Ta y3arajibHEHHsS MO3UTUBHOTO JIOCBIIY
€BPOIEUCHKUX MPAKTUK Ta aJanTarllis Horo 10 yMOB YKPaiHCbKUX MICT.

JocmipkeHHs: 0a3yeThCs Ha HAyKOBHX MyOJIKaIlisIX, CTATUCTHYHUX JaHUX Ta
BUBUCHHI POEKTHUX PIIIEHb €EBPONEUCHKUX PETIOHANTBHUX aeponopTiB. Bukopucrano
1CTOPUKO-aHATITUYHUI Ta MOPIBHAJIBHUNA METOJU JIJISl BUSBJICHHS KpallUX MOJENeH
dbopMyBaHHS aeporoOpTIB iX 1HTErpalli y micbke cepefonuine. CUCTEMHMM MIIXiA 1
€JIEMEHTH MPOTHO3YBaHHS JO3BOJIMIIM OL[IHUTH MOKIIMBOCTI afanTalli boro JOCBITY
B YKpPaiHCBKUX YMOBAaX.

3akOpAOHHUM JIOCBiA 1HTErpaiii perioHaJbHUX AaepomlopTIiB y MICTOOYIIBHY
CTPYKTYpY AEMOHCTpPY€E HIUPOKUH CIIEKTP CTpaTeriii — BiJx TpaHcopMallii TepMiHaIIiB
y MyJIbTU(QYHKIIOHANBHI LEHTPH 10 (GOpMyBaHHS HAaBKOJO HHUX TPAHCIIOPTHO-
JIOTICTUYHUX 1 O13HEC-KJIaCTEPIB.

Y Higepnangax, Ha npukinanal Amcrepaamcekoro Schiphol, peanizyerscs
KOHLIETILIST «aepoIropT-MICTO», KOJIM 1H(PACTPYKTypa TEPMIHAIIB MOEAHYETHCS 3
OpICHUMH  KOMIUIEKCAMH, 30HAMH TMOCIAYr 1 TMOTY>KHUMH 3aJI3HUYHUMU
CIOJIyYCHHSIMH, 110 3HUXKYE 3aJIEKHICTh BiJI aBTOMOOUIIB 1 MiJIBUIIY€E PETIOHAIBHY
J0CTymHICTh. HiMeyunHa BiJloMa KOMIUIEKCHUMU MPOEKTaMU HAaBKOJIO BEJIMKUX Xa01B:
Opankdypr 1 Mronxen pos3BuBatoTh Airport City Ta Oi13Hec-apku, BOJHOYAC
BIIPOBA/DKYIOUM JKOPCTKI €KOJIOTIYHI Ta IIYMO3aXMCHI CTaHJAapTH 1 I1HTErpoBaHi
MDKMOJQJIbHI TepMiHaiu. barato mpukiaaiB HIMEUBKUX PIIIEHb aepPOMOPTIB TaKOX
BKJIIOYAIOTh AJalTHBHE 30HYBaHHS 1 JIOTOBOPU IIOJ0 BUKOPUCTAHHS 3€Mellb, SKi
MIHIMI3YIOTh KOH(JIIKTH MK XHUTJIOBOIO 3a0yJ0BOI0 U ONEpauiiHUMH 30HAMH
aeponioptiB. Y Ilombmil, 30kpema y Bapmiasi ta KpakoBi, € TeHACHIS MIUIHHOL
1HTEerpatii aeponopTiB 13 NPUIIETIUMHU O13HEC- 1 JIOTICTUMHUMHU MMapKamMu, HapajieabHo
3 1HBECTHIlISIMM B 3aJII3HUYHI Ta aBTOOYCHI JIHIT Uil TOKpAIIEHHS JOCTYITHOCTI.
CkaHAMHABCHKI KpaiHU pOOJISTH aKIEHT Ha CTAJOCTI: €Heproe(eKTUBHI TEPMIHAIH,
3eneHl Oydepu, 3HWKEHHA IIyMy 1 OpI€HTallisl B OCHOBHOMY Ha TPOMAJChKUN
TpaHCTIOPT — XapakTepHi pucu aeponoptiB Konenrarena, Crokromsma ta Ociio.
Komnenrarencpkuii MpuKIag oOCOOJMBO TOKA30BUM 3aBISKW TICHIA 1HTErpaiii
aeporopTy 3 MICbKMUM METPOTIOTITEHOM 1 TPAHCKOPIOHHUMHU 3B’ SI3KaMHU, 1110 IT1JICUITIOE
HOTO POJIb K PErioHaJIbHOTO E€KOHOMIYHOro naBUryHa. Aeponoptu CTOKrojbMa
Apnann 1 Ocno-I'apnepMoeH BUPI3HSIOTBCS IIUIBHOIO 1HTETPAIi€l0 ITBUIKICHUX
3QIII3HUYHKUX CIIOJTY4YeHb 1 KOHCOJIJAIIEI0 CEpPBICIB y Oe3rmocepeiHiii OJU3bKOCTI 10
TepMiHAIIB, 110 CHOPHUS€ BUHUKHEHHIO MUIOBMX KjacTepiB mopyd. Y Oaratbox
€BPOIEUCHKUX TMPOEKTAX AaEpOINOPTU MEPETBOPIOIOTHCS Ha MYJIbT(YHKIIOHAIbHI
KOMIUIEKCH, Ji€¢ TIOEAHYIOThCS JIOTICTHKA, TOTeIbHUM Oi3HEeC 1 KoH(epeHI-
1H(ppacTpyKTypa.

[HTerpamis perioHajJibHUX aeporopTiB y B CUCTEMY PO3CENIEHHA Iepeadaydae
KOMIUIEKCHE TIaHYBaHHsI MPUJIETIINX TEPUTOPii Ta 30H 00ciayroByBaHHA. OTHUM 13
KJIIOUOBUX pIllIeHb € (OPMYBaHHS MYJIBTHMOJAIBHUX TPAHCIIOPTHUX BY3JIB, IO
MOEHYIOTh aBlallliHUNA, 3aJI3HUYHUN Ta aBTOMOOUIBHHM pyX, 3a0e3Neuyrodn
MIBUIKANA TOCTYII JI0 IIEHTPY MICTa Ta IHIIIUX PETiOHIB.

PerionanpHi aeponoptu mOTpeOyIOTh OCOOIMBOTO TMIIXOJY, OCKUIBKH MAalOTh
1HIIMI MacmTad, MEHITUN 32 MIKHApOAHI XaOu 3 0OMEXEHOIO KUIBKICTIO TePMIHAJIB
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Ta peiiciB. IX mpocTOpoBe MIaHyBaHHS TaKOX BKIIFOYAE 30HYBAHHS TEPUTOPIi, ze
BUJIUIAIOTHCS] KOMEPIIiiHI1, TOTICTHYHI, 0()ICHI Ta peKpealliiiHi KJIacTepH, 1110 I ABUIITYE
(dhyHKIIOHATBHY €(PEKTUBHICTh aepornopTy. Pazom 3 TuM 1HGpaCTPyKTypa MOKE MATH
oOMeKeHl TOCIyrd. BaXJIuMBUM acleKTOM € opraHizaimisa 3eleHux OydepiB 1
IIYMO3aXHUCHHUX 30H JUIsl 3SMEHIICHHS BIUIMBY aBialllifHOTO PyXy Ha *HUTJIOBI palloHH.
Hagkoso aeponopTiB 4acTo CTBOPIOIOTH Oi3HEC-TApKHU Ta IHHOBAIlIMHI KJIacCTEpH, 110
CTUMYJIIOIOTh E€KOHOMIYHUN PO3BUTOK 1 3aJdyuyeHHs I1HBECTUIINA. Po3rairyBaHHs
rOTENIB, KOchepeHu -IICHTPIB Ta CCpBlCHI/IX KOMIUIEKCIB 3a0e3mneuye KoMpopT SIK IS
MacaXxupiB, TaK 1 JyIs HpaHIBHI/IKlB npuieraux 30H. Y 0Oaratbox €BpOHeI/ICLKI/IX
MPOEKTax 3aCTOCOBYIOTH IHTErpOBaHl IJIaHYBaJbHI MIAXOIW, J€ TPAHCHOPTHI Ta
(GyHKITIOHATBHI €JIEMEHTH B3a€MOTIOB’sI3aH1 T omTuMi3aiii moTokiB. [lmanyBanHs
BpPaxOBY€ MEPCHEKTUBY PO3BUTKY Ta MOMKJIMBICTh MaclITaOyBaHHS 1HPPACTPYKTypH
M1J 3pOCTAIOYMI IMACAKUPOMOTIK. BaXJIMBUM 3aBIaHHSAM € TakK0XX TapMOHI3alls
apXITEKTYPHOTO BUIJISIAY a€pOMNOPTY 3 MICBKUM CepeloBHUIEM, 00 00’€KT CTaBaB
OpraHiYHOI0 YaCTUHOIO MICTA.

B naniit po6oTi € cripo0a po3KkpuTH NpoOIeMaTHKy MPOCKTYBAaHHS PEriOHAIBHUX
aeporiopTiB 1 30KpeMa aeporopry y micti TepHomiib, SKuil TOTpedy€e peKOHCTPYKIII.

[HTerpalis aepomnopTiB y MICBKY CTPYKTYpPY CTa€ CTPATEriYHUM 1HCTPYMEHTOM
(dhopMyBaHHS Cy4aCHOTO, CTIHKOTO 1 KOHKYPEHTOCITPOMOXHOTO YKPaiHCHKOTO MICTa.
BuxopuctanHs JA0CBily CTBOPEHHSI PETiOHAIBLHUX AEPOIOPTIB J03BOJISIE YHUKHYTH
MTOMUWJIOK IIPY BIJTHOBJIEHHI 1 pEKOHCTPYKIIIi B MICISIBOEHHIN BII0YIOBI 1 TPUCKOPUTH
BIIPOBAKEHHS €()EKTUBHUX PILIECHb

CaMe TOMy MpOTMOHYETHCA PO3LUIUPUTH TEPHUTOPIIO ICHYIOUYOTO aeporopTy B
TepHomnomni, sIKUH MPAKTUYHO 3HAXOAUTHCS B MICBKIN CTPYKTYypl B 4 KM BiJ LEHTPY
MicTta. IcHyroumii OYyIMHOK aepoBOK3aly HE BIANOBIJAE CYYaCHUM BUMOraM
opraHizailii TMacaXUPChKUX MepeBe3eHb 1 MoTpedye mneperianyBanHs. [licis
BIJIMOBIJIHOT PEKOHCTPYKIII HOro MoO’KHa BHKOPHUCTOBYBAaTH JUIsl JTOMOMIKHHUX
¢bynkii ( mo mpukiagay aepornoprty y JIsBoBi). | mependauntu copymkeHHs HOBO1
CIIOPYJIM aepOBOK3ajy Y BIJAMOBIAHOCTI IO MDKHApOAHUX cTaHAapTiB. HeoOximHO
MIPOBECTH PEKOHCTPYKIIIFO 3JIITHOI IMOJOCH Y BIAMOBIIHOCTI 10 MIKHAPOIHUX BUMOT
JUTSI pET10HAJIBHOTO aepONOPTY 1 30UTBIINTH 11 J0XKUHY 110 2500 M.

BpaxoByroun ChOTOJHINIHIO CUTYAIlll0 B KpaiHi O€3MeKOBl acleKkTH, K (i3uuH1
(YKpUTTS, aBTOHOMHICTh), TaK 1 MCHUXOJIOT14HI (TypOOTa MpPO MEHTaJbHE 3JI0POB'S),
CTAarOTh HEB1I'€MHOIO YaCTHHOIO CY4acHOTO aepOMOpTY.

HampairoBannst B ga”iii poOOTH B moaanblioMy OyAyThb TJMOIIE PO3BUHYTI B
HAyKOBIM CTaTTl, a Mi3HINIE ¥ y MaricTrepchkiil poboTi, Ae OyayTh B3A4Ti 10 yBaru
3aMpONOHOBAHI BUIIE TE3U.
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CYYACHI TPOLECHU B TEATPAJIBHOMY
MUCTENTBI AK HAPUTETHICTDH CIHHIBICHYBAHHA
BEPBAJIBHOTI'O I BI3YAJIBHOI'O PA/IIB

IlymakoBa Csit/iana,
JOLEHT, KaHAUJAT MUCTEIITBO3HABCTBA,
XapkiBcbKa JIep)KaBHA aKaJleMis KyJIbTypH

Onoxuenko KOJin,
BUKJIada4,
XapkiBChKa Jiep>KaBHA aKaJIeMisl KyJIbTypH

Tearp € NPUHLMIIOBO 3HAYHOIO CKJIAJOBOI0 MUCTELTBA, JHOCHIKEHHS Cy4acCHHX
MPOIECIB SKOTO € YW HE HAWUCKIAQIHINIOK 1 BOJHOYAC YU HE HAKIIKABIIIOK
po0JIeMOI0, KOTpa He Halylia CBOTO OCTaTOYHOTO BUPILIEHHS 1 TOTPeOy€ TOCIIKEHb.
Tomy 1 HE AMBHO, IO y MiAXOJAX 10 ii BUPIIIEHHS, 3a3BUYail, ICHYIOTh IPOTUPIYYSL.
MucTenTBO3HaBYMI aHaji3, 3 OJHOTO OOKY, NPHUIyCKa€ BUBYECHHS BIJHOCHUH MIXK
CTaAIsIMU XYJIO’)KHBOTO PO3BUTKY, SIK1 CIIITYIOTh OJIHA 32 OJJHOIO y 4aCOBOMY IPOCTOPI;
3 1HIIIOTO, — MPUITYCKAE BUBUCHHS SIBUII 1 IO}, SIK1 ICHYIOTh MapajeibHO, OJTHOYACHO,
B MeXaX OJHIET eToXHu.

3ayBa)XuUMoO, 110 HEOOXITHICTh OMUCYBATU KUBY NIMCHICTh, CYIUTH MPOLIECH, SIKI
I OCTAaTOYHO He c(hOPMYBATHCS — CITpaBa CKJagHa. AJie CKJIaIHOIII B CUCTEMaTH3aIli
BCIX MPOIIECIB, sIK1 BI0YBAIOTHCSA B Cy4aCHOMY T€aTpalbHOMY MUCTEIITBI, HE 3HIMAIOTh
HEOOX1IHOCTI BUSBIICHHS YMHHHUKIB IIHOTO MPOIIECY.

CydacHa COIIIOKYJIBTYpHA CUTYyaIlisl CBITY TaK YM 1HAKIIE €KCTPAIOJIOETHCS Ha
TeaTpalibHE MUCTEITBO, TOMY HEMOXXJIMBO PO3IVISIIaTH CyYacHi TeaTpasibHI MpolecH
BIJIOKPEMJIEHO BIJl peajiiii CbOTOAEHHS, MICHA Kpaxy XydOXKHbOI MapagurMu, siKa
iCHyBaJia y nornepeaabomy ctomiTTi. CydacHa KyapTypa CIpsiMOBaHa Ha r1o0ai3allio,
BoHa (OpMy€e€ HOBHH THUIl CBITOOQUEHHSI 1 CBITOPO3YMIHHS. SIK HAcCliJ0K, MOXKHa
KOHCTaryBaTH, 0 XXI cTOMTTA XapakTepu3y€eTbCs HAAMIPHICTIO XyI0’KHIX MOIIYKIB,
normMOIeHO MeTaQOpUUYHICTIO Ta CUMBOJIIKOIO B MHCTENTBI, Ha MPOTUBAry
TEHJICHI[IIM HOPMATHBHOCTI Ta yBaru JI0 MPaBWJI BUPA3HOCTI B IMOIMEPEIHIO ETOXY.
Croctepiraerbcsi 3arepedueHHs TPATUIIINA TONEPETHHOT0 MUCTEITBA, BIUTUB KapTUHU
XXI cTONITTA Ha CTAaHOBJIEHHS HOBOTO THUIY XyIOXXHBOTO OaueHHs, 3MiHA KPHUTEPIiB
XYIOKHOCTI, @ TAKOXK TUCKYCIi PO SKICTh 0OPA3HOTO JIaly MUCTEITBA. 3HOBY 1 3HOBY
OOTrOBOPIOIOTHCSI MUTAHHSA MPO MPU3HAYCHHS, MOXIUBOCTI Ta POJb XYIOKHBOT
TBOPYOCTI B [yXOBHOMY OYyTTI JIFOIMHHU.

O3HakaMu TEpexXiIHOrO Meplofly B MHUCTEUTBI, 30KpeMa B TeaTpalibHOMY, €
Oa)kaHHS 3alJIIHYTH 32 MEXKI1 BXKe B1JIOMOTr0, MEPEBEPIIUTH HE TUIBKU CTadl oOpaszu |
KOJIU KYJBTYPH, a ¥ IepeBepIINTH ceOe BUOPAITHLOTO, BUMTH 3a MEX1 TaHOTO CBITY. |
Taka HOBA MO3HUIIS MOPOKEHa He MOTPeOOr0 AMBYBaTH MyOINiKy, a 3HAWTH 3aMiHy
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npuiiomam, 1o BKe HAOWJIM OCKOMHUHY, 3aCTOCOBYBaTH HOBI, a/ICKBaTHI IyXy 4acy 1
HOBOMY MOYYTTIO JKUTTS.

VY MoroHi 3a misga4eM ChOTOMHIINIHIA Tearp PO3BUBAETHCS B HAMPSIMKY MOLIYKY
nigkpeciaeHo BupoBuiiHOT ¢dopmu. Lle pocsraerbes sgckpaBoro crieHorpadiero,
enaTakHOI TPOI0 aKTOpiB. XapakTepHUM i1 CydyacHOrO TeaTrpy € BUIbHA
IHTEpHIpeTallis peKUCEPAMH aBTOPCHKUX TEKCTIB. TEKCTH CKOPOUYIOThCS, SMIHIOIOTHCS
iHIMMHA  GopMaMHu  CIICHIYHOT BHPA3HOCTI TOIIO. Pexucepu NOSICHIOOTH II€
«KJTITIOBICTIO» HAIIIOTO YKUTTS, a TAKOXK THM, 110 JOBT1 TPOMOBHU BAKKO CIIPHIUMAIOTHCS
CY4aCHHMH TisiiladaMid. BUTbIIICTh TeaTpadbHUX PEKUCEPIB BBAKAIOTH 32 MOXKIIUBE
M0-CBOEMY IHTEpIpPETYBaTH Oydb-IKUI JIpamaTypriuHuii wmarepiai, HaBiTh 1
KJIACHYHUH, 10 JOKOPIHHO 3MIHIOE aBTOPCHKUH 3ayM, IIEPETBOPIOIOYH HOTO HA 3ayM
pexucepa (10 HE 3aBXKJIU CHIBBIIHOCATHCS MK COOOI0 Ta HaBITh MPU3BOAUTH 0
MIEBHOTO KPEHY Y CTBOPEHHI CLIEHIYHUX 00pa3iB).

OaHuM 3 HaMSICKpaBIIMX MPUKIAIIB, LIO TeaTp CTa€ BHJIOBUIIHUM 1
HeBepOaJbHUM CIIyTy€e IIPOBOKalliliHa BUCTaBa y mocMoaepHoMy ayci «l'ammier. CHu»
Anppia XKongaka, 110 CIpUUMHWIA BUP AUCKYCIH y TeaTpalbHUX Kojlax (IIOCTaBJIeHa
y XapkiBcbkoMy akanemiuHomy tearpi im. T. I. [lleBuenka). ¥ Buctai A. Xommak
BUKOPHUCTOBYE €IaTylody MeTa(OpUUHICTb, Y PEXKUCEPA «IIPOMOBISE» CLEHA, a HE
aKTOp, TEKCT CKOPOYEHO IO MIHIMYMY, a 3MICT CKOpIillle JOHOCUTH Jisi, a HE CJIOBa
(aBrop nuIIe BUAUILE TEHJCHIIIO, HE BJAIOUKCH JI0 3'ACYBaHHS], YU € IPaBOMIPHOIO
Taka 3aMiHa).

I, wnaBnaku, TpaHchopmariss (YHKIIOHYBaHHS CJIOBa B MHUCTEUTBI 1
3arajJbHOJIIOACHKIN KyJIbTypl IPU3BEJia 0 MOSIBU BUCTAB B JKaHP1 «BepOATUM» («HOBA
Ipamay), B SKId CJIOBY BIJBOAMTHLCSA JOMIHYHOYAa pOJib. TEKCT CTa€ OAMHUIICIO
JOKYMEHTAJIBHOCTI 3aMICTh Jii. MOHOJIOL, 110 HE peAaryeThes, a JIMIIE MOHTYEThCS
aBTOPOM, € OCHOBHOIO CKJIQJIOBOIO «HOBOi mapamm». Came TEeKCT, a He MO CTae
TOJIOBHUM YMHHUKOM Jii, ()OPMYIOYM HOBI YMOBHU TeaTrpajibHOI TIpH, SIKI OlIbIIe
BIJINOBIJIAIOTh CY4aCHUM TEHICHIIISIM KYJIBTYypu (JOMiIHYBaHHS TMPOSIBIB PEabHOCTI
HaJ[ JITEPaTypOlEHTPUYHICTIO B TEKCTax BHCTaB). MoBieHHEBA (QopMa BTUICHHS
Ha0yBae HOBOTO, OCYYaCHEHOTO, aJ€KBAaTHOTO 3MICTYy, HE BTpayalO4H aKTyaJlbHOCTI,
MOBJICHHSI HAOyBa€ HOBOTO KYJIBTYPHOTO 3HAYEHHS — CTAa€ HOCIEM HE 1H(opMaIllii, K
nepeBakHo pawime, a naii. lle crae momisiMu B cydyacHii TeaTpaibHIA KYIbTYypI,
BUKJIMKAIOYM HEOIHO3HAYHY pEakKilif0 3 OOKy MHCTEITBO3HABIIB. | OUIBIIICTH
JOCIIHUKIB HATOJIOUIYyE€ Ha TOMY, III0 O3HAYCHY 3arallbHOKYJIBTYPHY TEHICHIIIO HE
MOJKHA 3aJIMIIATH 11032 yBarow.

Pe3toMytoun, MO>KHA O3HAYUTH: B JIaH1d poOOTI aBTOP HE MPETEH/Iy€E HA BUUEPITHY
MOBHOTY BUCBITIICHHS TPOOJIEMH, JIWIIE HABOASIYM OKPECICHHs CydyacHUX MpOIECIB
II0JI0 TeaTpajbHOi MOBHU, OOMEKEHOCTI BUKOPHUCTAHHS CJIOBa (sika Oyaye oOpa3 Ha
PI3HMX PIBHSX, 30KpEMa €K3UCTEHUIMHOMY ), TAPUTETHOCTI Cy4aCHOTO CIiBICHYBAaHHSI
BepOANHHOTO ¥ BI3yaJIbHOTO PSIJIIB, III0 HAPOPKYE HOBI TeaTpaibHI CMUCIIH Ta BUMArae
MOJAJIbIIIOTO0 HAYKOBOTO OCMHCIICHHSI.
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Salesforce has established itself as the leading cloud-based Customer Relationship
Management platform, serving over 150,000 organizations worldwide. As
organizations scale their Salesforce implementations and process increasing volumes
of data, performance optimization becomes critical. One of the most significant
challenges developers face is managing Apex triggers efficiently while adhering to
Salesforce's governor limits. Understanding these constraints and implementing proper
optimization techniques is essential for building scalable and reliable applications on
the Salesforce platform.

Understanding Salesforce multi-tenant architecture and governor limits.

Salesforce operates on a multi-tenant architecture, meaning multiple organizations
share the same infrastructure and computing resources. To ensure fair resource
distribution and prevent any single organization from monopolizing shared resources,
Salesforce enforces governor limits. These are runtime constraints that regulate the
amount of resources consumed during code execution.

Governor limits exist across multiple categories, but the most critical per-
transaction limits for developers include: SOQL (Salesforce Object Query Language)
queries limited to 100 in synchronous execution and 200 in asynchronous execution;
DML (Data Manipulation Language) statements limited to 150 synchronous and 300
asynchronous operations; total records retrieved by SOQL queries capped at 50,000
per transaction; heap size limited to 6 MB for synchronous and 12 MB for
asynchronous operations; CPU time restricted to 10,000 milliseconds for synchronous
and 60,000 milliseconds for asynchronous execution.

When code exceeds these limits, Salesforce throws exceptions such as
"System.LimitException: Too many SOQL queries: 101" or "System.LimitException:
Apex CPU time limit exceeded," causing the transaction to fail. These failures can
significantly impact business operations, particularly during bulk data operations,
integrations, or automated processes.
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Common problems with Apex triggers and resource management.

Apex triggers are powerful automation tools that execute before or after database
operations. However, poorly designed triggers frequently cause governor limit
violations. The most common problems include:

1. SOQL queries inside loops. When developers place SOQL queries within for
loops, each iteration executes a separate query. If processing 200 records, this pattern
generates 200 queries, immediately exceeding the 100-query limit. This anti-pattern is
one of the most frequent causes of governor limit exceptions.

2. DML operations inside loops. Similar to SOQL queries, executing DML
statements within loops causes each record to be processed individually. With
Salesforce's trigger batch size of up to 200 records, this approach quickly exhausts the
150 DML statement limit.

3. Recursive trigger execution. Triggers can inadvertently call themselves
repeatedly when update operations within a trigger cause the same trigger to fire again.
Without proper recursion control mechanisms, this creates infinite loops that consume
CPU time and other resources until governor limits are exceeded.

4. Inefficient data structures. Failing to use appropriate collections such as Maps
and Sets forces developers to write nested loops for data matching, resulting in O(n?)
complexity algorithms that consume excessive CPU time.

5. Non-bulkified code. Code designed to handle single records fails
catastrophically when processing bulk operations from Data Loader, API calls, or batch
processes that operate on multiple records simultaneously.

Bulkification best practices.

Bulkification is the practice of designing Apex code to efficiently handle multiple
records simultaneously rather than processing them individually. This fundamental
principle is essential for adhering to governor limits and ensuring scalable
performance.

The core principles of bulkification include: operating on collections rather than
single records by using Lists, Sets, and Maps to process multiple records in batch
operations; moving SOQL queries outside loops by gathering all necessary filter
criteria into collections before executing a single query; performing bulk DML
operations by collecting all records requiring database modifications into lists and
executing one DML statement for the entire collection; using Maps for efficient
lookups to achieve O(1) lookup time instead of nested loops with O(n?) complexity.

A properly bulkified trigger follows this pattern: first, iterate through Trigger.new
or Trigger.old to collect necessary identifiers into a Set; second, execute a single SOQL
query using the collected identifiers with the IN clause; third, use a Map to organize
query results for efficient lookups; fourth, iterate through records again to apply
business logic using Map lookups; fifth, collect modified records into a List; finally,
perform a single bulk DML operation on the collected records.

Trigger framework architecture.

Professional Salesforce development follows the principle of "one trigger per
object." All trigger logic for a specific object resides in a single trigger file, which
delegates execution to handler classes. This architecture provides several benefits:
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centralized control over trigger execution order, simplified maintenance and
debugging, consistent recursion control implementation, easier testing and code
coverage, clear separation of concerns between routing and business logic.

The trigger framework typically consists of three components: the trigger itself,
which contains minimal logic and only routes execution to appropriate handler
methods; a handler class that implements methods for each trigger context
(beforelnsert, afterlnsert, beforeUpdate, afterUpdate, beforeDelete, afterDelete,
afterUndelete); and optional service classes that contain reusable business logic
callable from multiple handlers.

A critical component of any trigger framework is recursion control. Static Boolean
variables or more sophisticated state management patterns prevent triggers from
executing repeatedly in the same transaction. Without recursion control, update
operations within triggers can cause infinite loops, exhausting CPU time and other
resources.

Asynchronous processing for resource-intensive operations.

When operations cannot be completed within synchronous governor limits,
Salesforce provides several asynchronous execution mechanisms. Future methods
(@future annotation) execute asynchronously with higher limits but cannot call other
future methods and lack advanced chaining capabilities. Queueable Apex provides
similar benefits to future methods but allows chaining jobs and supports more complex
object types as parameters. Batch Apex processes large data volumes by breaking
operations into smaller batches of up to 2,000 records each, with separate governor
limits per batch execution. Scheduled Apex executes jobs at specified times, useful for
recurring maintenance operations.

Asynchronous methods provide significantly higher governor limits: 200 SOQL
queries instead of 100, 300 DML statements instead of 150, 12 MB heap size instead
of 6 MB, and 60,000 milliseconds CPU time instead of 10,000 milliseconds. These
increased limits make asynchronous processing essential for handling complex
business logic and large data volumes.

Monitoring and debugging performance issues.

Salesforce provides several tools for monitoring resource consumption and
identifying performance bottlenecks. The Developer Console displays real-time
execution logs with detailed information about SOQL queries, DML operations, CPU
time consumption, and heap size usage. The Limits class in Apex code provides
programmatic access to current governor limit consumption through methods like
Limits.getQueries(), Limits.getDMLStatements(), and Limits.getCpuTime(), allowing
developers to implement dynamic behavior based on remaining resources.

Event Monitoring provides administrators with detailed visibility into platform
usage, including long-running transactions, API usage patterns, and performance
degradation trends. This enterprise feature enables proactive identification of
problematic code before it causes production issues.

Real-world impact of proper optimization.

Organizations that implement proper trigger optimization and bulkification
practices report significant improvements in system performance and reliability.
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Properly bulkified code can process 200 records as efficiently as a single record,
maintaining consistent performance regardless of data volume. Studies show that
optimized triggers reduce transaction time by 60-80% compared to non-bulkified
implementations.

Organizations with well-architected trigger frameworks experience fewer
production incidents related to governor limit exceptions. The one-trigger-per-object
pattern combined with proper handler classes reduces debugging time by
approximately 40% when investigating issues, as all logic for an object exists in
predictable, well-organized locations.

Conclusion.

Efficient management of Apex triggers and adherence to Salesforce governor limits
are fundamental requirements for building scalable applications on the platform. The
multi-tenant architecture necessitates fair resource sharing through strictly enforced
limits on SOQL queries, DML operations, CPU time, and memory consumption.
Developers must embrace bulkification principles, implement proper trigger
frameworks, utilize asynchronous processing when appropriate, and continuously
monitor resource consumption.

The investment in proper trigger architecture and optimization techniques pays
substantial dividends in application reliability, performance, and maintainability.
Organizations that establish these best practices early in their Salesforce journey avoid
the costly refactoring required when poorly designed triggers cause production failures.
As Salesforce continues evolving with new features and capabilities, understanding
and respecting governor limits remains a cornerstone of professional Salesforce
development.
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Software security is one of the key areas in the modern IT sphere. Its main goal is
to preserve the integrity and stability of data and to prevent unauthorized access or
external interference.

The integration of security principles occurs at all stages of the Software
Development Life Cycle (SDLC). This approach ensures that security issues are
considered already at the design phase and remain an integral part of the product
throughout its deployment and maintenance. It allows timely prevention of potential
threats and effective response to attempts to exploit application vulnerabilities [1].

SOFTWARE DEVELOPMENT CYCLE (SDLC)

REQUIREMENTS DESIGN DEVELOP TEST DEPLOY

SECURE SOFTWARE DEVELOPMENT CYCLE (S-SDLC)

SECURITY THREAT MODEL STATIC ANALYSIS SECURITY CODE

FEATURES DESIGN REVIEW & SECURE CODING REVIEW PENTESTING DEPLOY

Figure 1. The comparison of standard and secure SDLC
The main directions of security testing include penetration testing, vulnerability

assessment, configuration review, social engineering testing, and attack simulation
within the so-called “red team” framework.
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Peneftration Testing (TecTysanHAa Ha

MPOHNKHENHA) Vulnerability Assessment (Ouinka

Red Teaming (KomaHga "epeoHux’) BpasnHBOCTER)

Security Testing (TecTyEaHHA

Ge3anexku)

Code Review (Mepernag kogy)

Social Engineering (CowiansHa ixeHepin)

Configuration Testing (Tectyeannna
KOHGrypaun)

Figure 2. Main directions of security testing

Let us review each element illustrated in the figure:

1. Security Testing. This is the central element that encompasses all actions aimed
at verifying the protection of software systems, networks, and infrastructure against
threats. The goal is to identify vulnerabilities that could be exploited by attackers.

2. Penetration Testing. A simulation of a real cyberattack on a system, network, or
application to identify vulnerabilities that could be exploited to gain unauthorized
access or compromise data. Experts (pentesters) use the same tools and methods as real
attackers, attempting to bypass defenses. This may include finding weaknesses in
configuration, source code, or network devices. It is intended to assess the actual level
of protection and the system’s ability to withstand real attacks.

3. Vulnerability Assessment. A systematic process of identifying and classifying
vulnerabilities within a system or network. It involves the use of automated scanners
and manual methods to detect known wvulnerabilities (e.g., outdated software,
misconfigurations, missing patches). This is a broader and less “aggressive” approach
than penetration testing, aimed at providing a complete list of potential weaknesses for
further remediation.

4. Code Review. A thorough analysis of a program’s source code to identify
security flaws that may lead to vulnerabilities. Experts manually or with specialized
tools (Static Application Security Testing — SAST) review the code for common
vulnerabilities (e.g., SQL injection, cross-site scripting — XSS, buffer overflow) to
detect and eliminate weaknesses at the early stages of development before they reach
a live system.

5. Configuration Testing. Verification of the correctness and security of
configurations in operating systems, network devices, databases, and other
infrastructure components. This involves checking compliance with best security

30



COMPUTER SCIENCE
DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND
TECHNOLOGIES

practices and internal policies — for example, ensuring that default accounts are
disabled, strong passwords are used, and firewalls are properly configured — to make
sure all system components are set up to minimize the attack surface.

6. Social Engineering. A method of obtaining information or access by
manipulating people. This involves simulating attempts to deceive company
employees (e.g., phishing, pretexting, vishing) to trick them into revealing confidential
information or performing actions that compromise security. The goal is to assess
employees’ resistance to psychological manipulation and the effectiveness of security
awareness training programs.

7. Red Teaming. A comprehensive, multi-vector attack simulation that mimics the
actions of a real, well-equipped adversary attempting to achieve a specific business
objective (e.g., stealing data, disrupting a service). This is a broader approach than
penetration testing and may include not only technical attacks but also social
engineering and physical intrusion. The purpose is to test not individual systems but
the organization’s overall ability to resist attacks and to evaluate the effectiveness of
its entire defense system — including technical measures, processes, and people — as
well as its capability to respond to complex, coordinated attacks.

These methods are often used in combination to create a comprehensive picture of
security posture and to ensure maximum protection of information systems.

Let us now examine each of them in more detail:

Penetration testing (pentest) is a targeted simulation of a cyberattack that allows
assessing how effectively a system can resist real threats. Pentesting specialists
deliberately attempt to bypass security mechanisms, identify weaknesses, and predict
potential risks. The obtained results help organizations promptly eliminate
vulnerabilities and strengthen their protection [2].

Such tests can be performed manually or automatically for specific system
components. If weaknesses are detected, testers also verify how much further access
can be gained to other elements through them.

Vulnerability assessment, unlike penetration testing, does not involve exploiting
the discovered weaknesses. It is mainly an automated scanning process that detects
known security issues and provides recommendations for their remediation [3]. This
approach allows for a quick overview of the system’s overall condition without
interfering with its operation.

To better understand the application of each method, let us compare penetration
testing and vulnerability assessment. A pentest is an active testing process that
simulates real attacks to verify the effectiveness of protection. Vulnerability
assessment is passive in nature and focuses on identifying potential threats. Penetration
testing requires highly skilled specialists to accurately examine weak points, while an
assessment can be conducted using automated tools.

As for the results of these practices, a pentest provides insight into the opportunities
available to potential hackers, whereas an assessment simply provides a list of issues
and their significance.
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Table 1.

The main differences between Penetration Testing and Vulnerability Assessment

Criterion Penetration Testing Vulnerability Assessment

Goal Simulate an attack and exploit Identify, classify, and rank
vulnerabilities to gain access. potential vulnerabilities.

Depth Deep, targeted investigation Broad, surface-level scanning
focusing on exploitation chains. to detect all known

weaknesses.

Methodology | Includes manual testing, Mostly uses automated
exploitation of discovered scanners; does not attempt to
vulnerabilities, and privilege exploit vulnerabilities.
escalation.

Result Evidence (screenshots, reports) A long list (catalog) of
showing that an attacker can gain | potential weaknesses with
access, along with real business their severity levels.
risk.

Frequency Performed less often (usually Conducted regularly (weekly,
annually) or after significant monthly) since it is faster and
changes. less resource-intensive.

Resources High. Requires highly skilled Low. Mostly relies on
specialists (pentesters) and more automated tools.
time.

These two methods are not mutually exclusive but rather complement each other:
Vulnerability assessment provides a broad picture of what might be dangerous.
Penetration testing gives a deep understanding of how these threats can actually be
exploited and what real impact they may have on your business.

For an effective security program, organizations typically use regular vulnerability
assessments combined with periodic penetration testing.

Another important direction is secure code review. Source code analysis helps

identify potentially dangerous methods and fragments that may serve as entry points
for attackers. Static analysis tools such as SonarQube or Checkmarx are used for this
purpose, allowing the reliability of software to be evaluated even at the development
stage [4].

Configuration errors, such as default credentials or excessive permissions, often
lead to vulnerabilities. Configuration testing helps ensure that system settings comply
with best security practices and do not create additional risks [4].

A separate aspect of security is the human factor. Social engineering testing
evaluates how employees respond to attempts to obtain confidential information
through deception. Simulated phishing attacks are often used, where employees receive
emails resembling legitimate requests. The results of such exercises help identify the
need for additional training [4].
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The Red Team is a group of specialists who simulate complex cyberattacks on an
organization. They are opposed by the so-called Blue Team, responsible for detecting
and responding to attacks. Such exercises allow companies to assess their readiness for
real incidents and increase their resilience to threats [4].

In security testing practice, international standards such as the OWASP Testing
Guide, ISO/IEC 27001, and NIST SP 800-115 are often applied. These define the
methodology of testing, levels of risk, and reporting requirements.

Beyond testing, continuous protection against potential threats is essential. This
includes mechanisms such as multi-factor authentication, data encryption, regular
component updates, the principle of least privilege, and the implementation of Security
Information and Event Management (SIEM) systems.

The comprehensive software protection model emphasizes that reliable
cybersecurity requires a balanced approach encompassing not only technology but also
processes and people.

Table 2.
Three main levels of software security model
Level Focus Examples of Measures
1. Technical Tools and Encryption (data at rest and in transit),
(Technology) instruments that | Firewalls, Intrusion Detection/Prevention
ensure the Systems (IDS/IPS), Antivirus Software,
protection of Multi-Factor Authentication (MFA),
systems and data. | Secure Coding.
2. Organizational | Policies, Monitoring (event and activity logs),
(Processes) procedures, and | Access Policies (access control and
governance privilege separation), Business

structures that Continuity Planning (BCP) and Disaster
regulate security. | Recovery (DRP), Regular Security
Testing (Pentests), Patch Management.

3. Human Factor Training and Staff training (on phishing, social
(People) raising staff engineering), Access limitation (principle
awareness, as of least privilege), Internal audit and
people are the disciplinary responsibility, Incident
weakest link. reporting culture.

Thus, software security is a complex, continuous process that must be considered
at every stage of work, constantly adapt to new challenges, and combine personnel
training, vulnerability assessment, andpenetration testing for in-depth analysis of
potential attacks.

Software security is an integral component of the software development life cycle
and one of the key conditions for the reliable operation of information systems.
Integrating security principles at all stages of the SDLC ensures timely detection of
vulnerabilities and reduces the risks of their exploitation by malicious actors.

33



COMPUTER SCIENCE
DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND
TECHNOLOGIES

A comparative analysis of testing methods — including penetration testing,
vulnerability assessment, code review, configuration testing, and social engineering —
has shown that effective protection can be achieved only through their comprehensive
application.

The three-layer security model, which encompasses technical, organizational, and
human levels, confirms the necessity of a systematic approach that combines
technology, processes, and personnel training.

Thus, ensuring software security is a continuous process that requires constant
monitoring, improvement of testing methods, and increasing awareness among users
and developers. This approach contributes to the creation of robust and reliable IT
solutions capable of withstanding modern cyber threats.
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In recent years, smart devices have become deeply embedded in daily life,
providing users with seamless access to information, communication, and automation
[1]. Among them, smartwatches have gained particular prominence, offering not only
timekeeping functions but also health monitoring, fitness tracking, communication,
and integration with broader smart ecosystems. Depending on their intended use, these
devices vary from fitness trackers, which focus primarily on monitoring physical
activity and health indicators, to multifunctional smartwatches such as the Apple
Watch and Samsung Galaxy Watch, which combine smartphone-level functionality
with portability [2]. Sports-oriented devices like Garmin and Suunto further emphasize
durability, GPS navigation, and extended battery life, catering to outdoor enthusiasts.

While wearable devices continue to dominate the consumer market, desktop
smart clocks represent a growing but less explored niche. Unlike smartphones or
laptops, which often contribute to information overload and distraction, desktop smart
clocks provide quick, distraction-free access to essential information such as time,
weather conditions, reminders, or indoor climate data. Furthermore, they often function
as central hubs for smart home automation, enabling voice-based interaction with other
devices, while also integrating additional features such as alarms, timers, night lights,
and environmental monitoring through sensors. Recent studies highlight the
importance of such devices in supporting productivity and well-being, as they combine
convenience with minimal cognitive load [3].

One of the most important aspects of modern smart devices is time management.
The Pomodoro technique has been widely studied as a method of enhancing
productivity by breaking work into structured intervals. In the work [6] it was
demonstrated that while the Pomodoro technique helps establish clear structures, it may
also accelerate fatigue compared to alternative approaches such as Flowtime.

Equally relevant is the role of environmental monitoring in enhancing
productivity. Recent advances in Internet of Things (IoT) technologies have enabled
real-time tracking of indoor parameters such as temperature, humidity, and air quality.
Systems like IoFClime [3] apply fuzzy logic and IoT sensors to dynamically control
indoor conditions, demonstrating that comfort and energy efficiency can be jointly
optimized. However, most of these solutions exist as specialized systems rather than
integrated desktop devices.
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Another important dimension is voice interaction. Cloud-based assistants such
as Amazon Alexa, Google Assistant, or Siri dominate the consumer market, yet their
integration into resource-constrained embedded systems remains challenging.
Alternatives such as TensorFlow Lite, ESP-Skainet, and Picovoice provide
opportunities for on-device speech recognition, which reduces latency and enhances
privacy. Recent open-source projects demonstrate that microcontrollers such as the
ESP32-S3 are increasingly capable of supporting voice-based interactions while
simultaneously handling sensor data and user interfaces [4].

Despite these developments, current products typically remain limited to a
narrow set of functions either as fitness-focused wearables, environmental monitors,
or standalone timers. The aim of this work is therefore to design and develop a
hardware—software system for a desktop smart clock with an integrated voice assistant
and Pomodoro timer, based on the ESP32-S3 microcontroller. This system seeks to
unify time management, environmental monitoring, and voice interaction into one
device, thereby enhancing user comfort, concentration, and productivity in modern
workspaces.

At the core of the system is the user interface, which relies on multimodal
communication through voice commands, touch interaction, and visual indicators. The
smart clock incorporates an array of environmental sensors, including a BME280 for
temperature and humidity, an MH-Z19B for air quality monitoring, and a BH1850 for
illumination measurement. These components provide real-time data about the
surrounding environment, which is essential for maintaining healthy working and
learning conditions. To complement these sensing capabilities, the device is equipped
with an INMP441 microphone for voice input and a MAX98357-driven speaker for
auditory feedback, ensuring responsive and natural communication with the user.
Visual output is delivered via an IL19341 display, which presents essential information
such as time, environmental parameters, and timer status, while RGB LEDs
(WS2812B) provide intuitive notifications through color-coded signals.

The computational backbone of the system is the ESP32-S3 microcontroller,
which orchestrates data acquisition, processing, and communication with external
services. A real-time clock (DS3231) guarantees accurate timekeeping, even in cases
of temporary power loss. Beyond its local processing capabilities, the device is
designed for cloud connectivity. Sensor readings are transmitted to a Firebase database,
where they can be stored and analyzed over time, allowing the user to monitor long-
term trends in microclimate conditions. The voice assistant functionality is
implemented through integration with WitAl, a machine-learning-based web service
that enables natural language recognition and command execution. This open-source
approach ensures transparency, extensibility, and adaptability to user-specific
requirements, while also fostering community-driven improvements.

On the software side, the C++ programming language was chosen, as it offers a
balance between performance, object-oriented development, and efficient resource
utilization. Visual Studio Code in combination with PlatformlO was used as the
development environment, enabling effective project organization, broad library
support, and extended debugging capabilities. The voice assistant was implemented
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through a hybrid approach: TensorFlow Lite was used for on-device processing, while
Wit.ai provided cloud-based natural language analysis. The Arduino framework was
selected due to its simplicity in integrating modules and sensors, which accelerates
development and facilitates testing.

The software architecture of the developed smart clock is designed to ensure
efficient management of real-time data processing, peripheral control, and user
interaction. The system operates on the ESP32-S3 microcontroller under a real-time
operating system (RTOS), which allows concurrent execution of multiple tasks while
maintaining predictable response times for critical operations such as audio processing
and sensor data acquisition. This architecture provides the necessary flexibility to
integrate both voice and touchscreen interfaces while maintaining reliable performance
in a resource-constrained embedded environment.

At the core of the system, low-level hardware abstraction facilitates seamless
interaction with the microcontroller’s peripherals, including GPI1O, 12C, SPI, UART,
and 128 interfaces. This approach isolates hardware-specific details from higher-level
modules, enabling peripheral drivers to manage device initialization, data acquisition,
and calibration independently. Sensors such as the BME280, BH1750, and DS3231 are
connected via a shared 12C bus, allowing precise measurement of environmental
parameters with minimal GPIO wusage. Similarly, the CO: sensor MH-Z19B
communicates through UART, providing calibrated measurements after a manual zero-
point calibration procedure to ensure long-term accuracy. Dynamic memory
management is critical for the system due to the use of graphical user interfaces and
real-time audio processing. To optimize memory utilization, the software relies on the
PSRAM of the ESP32-S3, overriding default allocation operators to direct memory-
intensive objects and graphical buffers to the external RAM.

The voice interface follows a two-tier Edge—Cloud pipeline that partitions low-
latency detection from semantic understanding. The edge tier remains always on and
performs wake-word detection (WWD) directly on the microcontroller to guarantee
immediate responsiveness, while the cloud tier is invoked only for large-vocabulary
speech recognition and intent extraction. Audio is acquired from a digital MEMS
microphone over I?S and buffered in short, overlapping frames. Each frame is
windowed and transformed by a short-time Fourier transform (STFT); the resulting
magnitude spectra are mapped to log-mel spectrograms that compactly capture
phonetic structure and mitigate amplitude variance.

Wake-word detection is performed by a lightweight CNN-based keyword-
spotting (CNN-KWS) model trained on Google Speech Commands with the target
wake phrase “Marvin,” augmented by “silence” and “unknown” classes. Training
proceeds for a fixed number of epochs with standard augmentations (time shift,
additive noise) to improve robustness. The trained network is quantized to 8-bit and
deployed with TensorFlow Lite Micro as a C array linked into firmware, ensuring a
small memory footprint and deterministic execution on the MCU. During inference,
posterior smoothing and a calibrated decision threshold reduce both false rejections
and false activations. A successful WWD event opens a bounded command window,
during which the user utterance is captured for downstream understanding.
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Command interpretation uses a selective processing strategy. Essential device
operations (e.g., timer and mode controls) are matched locally by a compact grammar
to preserve functionality under variable connectivity. When network conditions are
adequate, the utterance is forwarded over HTTPS to a cloud service (Wit.ai) for
ASR/NLU; the response is returned as a JSON structure containing an intent label and
typed entities (e.g., a duration), enabling flexible phrasing without firmware changes.
This Edge—Cloud division preserves on-device availability while leveraging cloud-
scale language models for broader semantics.

Run-time control is organized by a finite-state machine (FSM) that sequences
the assistant through listening and command handling. In the WWD state, the edge
continuously analyzes incoming audio; a detection triggers a transition to the CMD
state, which manages utterance capture, local matching or cloud submission, and action
dispatch. On completion—or on timeout or error—the FSM returns to WWD. This
explicit state structure simplifies timing, error recovery, and user-visible behavior.

User feedback combines non-intrusive auditory cues and visual status. Short
tones and speech prompts are rendered through a Class-D amplifier and speaker to
indicate activation, confirmation, and error conditions. In parallel, the LVGL-based
touch GUI presents lightweight indicators for listening/processing states and command
outcomes, and aligns voice interaction with task-management views (e.g., Pomodoro
status) without forcing context switches. Together, these elements yield a responsive,
resource-aware assistant: on-device CNN-KWS over STFT/log-mel features enables
reliable activation; the FSM cleanly separates listening and action phases; and selective
delegation to cloud NLU provides semantic breadth with minimal impact on latency or
energy.

Resource usage on ESP32-S3 was 28.7% of RAM (93,908/327,680 bytes) and
46.3% of flash (2,185,093/4,718,592 bytes).

Average power draw measured with a Keweisi KWS-V20 USB tester was 0.17
A at 5.2 V (=0.88 W). Wake-word testing in a quiet office (five participants; eight
attempts each, 40 trials) yielded 36 correct activations (<90% overall; per-participant
85-95%); a separate distance sweep (1-3 m) showed the expected decline, with 16/20
correct at 3 m. After activation, the assistant captured user utterances within a bounded
4-s command window with (=97% overall); The system maintained concurrent sensing
and GUI operation without audio dropouts during these tests.

This work demonstrates an edge—cloud architecture for a desktop smart-clock
platform that unifies voice interaction, microclimate monitoring, and Pomodoro-based
task management on MCU-class hardware. On the edge, a quantized CNN keyword-
spotting model (TensorFlow Lite Micro) operating on STFT-derived log-mel
spectrograms enables reliable wake-word detection, coordinated by an OOP design on
FreeRTOS with a finite-state machine for listening and command handling. The audio
chain (MEMS microphone over I*S with Class-D output) and the LVGL touch GUI
maintained real-time responsiveness, with GUI refresh >25 Hz and a bounded 4 s post-
activation command window. Environmental sensing—including NDIR CO.,
temperature, humidity, and illuminance - ran at a 2 s cadence without perturbing the
audio pipeline, while threshold-driven voice/visual alerts improved awareness of
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adverse conditions. Wi-Fi onboarding via an embedded web server simplified
provisioning, and hourly cloud uploads produced coherent, time-aligned datasets for
longitudinal analysis of environment and work sessions. Empirically, at an operating
point tuned to FAR < 1 activation per hour, the wake-word detector achieved TPR =
90% (FRR = 10%) with median detection latency <200 ms in quiet-to-moderate office
noise, and the hybrid edge—cloud flow preserved interactive latency by executing
essential commands locally and delegating flexible, large-vocabulary understanding to
cloud NLU when connectivity permitted. Collectively, the results validate that careful
partitioning across edge and cloud, combined with RTOS-based concurrency and
lightweight on-device ML, can deliver a responsive, energy-aware, and functionally
complete assistant on resource-constrained hardware. Future work includes expanding
offline NLU for broader command coverage, personalizing thresholds and models
using on-device adaptation, applying energy-aware duty cycling, and integrating with
wider [oT ecosystems for context-aware scheduling and actuation.
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Single-board computers (SBCs) running Linux are becoming increasingly popular
in areas such as industrial automation, telemetry, security systems, and the Internet of
Things (IoT). These compact and cost-effective systems are capable of performing
complex computational tasks and interfacing with various sensors and actuators.
However, their deployment in remote or critical environments introduces a challenge:
ensuring uninterrupted and reliable operation. A watchdog timer (WDT) 1s often used
as a safeguard to automatically restart the system in case of a malfunction.

This paper presents the design and theoretical background of a hardware and
software system that enhances monitoring, reliability, and remote management of
Linux-based SBCs. The proposed solution integrates a smart external WDT, advanced
power monitoring, data logging, and communication capabilities. The system provides
engineers and developers with deeper control over embedded applications, making it
suitable for high-dependability systems.

Single-board computers such as the Raspberry Pi, BeagleBone, and Odroid
families have become fundamental tools in embedded system design. Their open-
source Linux environment allows for easy customization, network connectivity, and
rapid deployment. These advantages make them ideal for applications in industrial
automation, [oT gateways, security, and data acquisition systems. However, their
reliability often depends on the quality of software and the ability to recover from
unexpected faults.

When SBCs operate unattended — for example, in industrial plants, network nodes,
or outdoor monitoring stations — system crashes may lead to significant downtime.
Manual intervention to restart a failed device can be costly or impossible in remote
locations. To mitigate this issue, watchdog timers (WDTs) are employed. A WDT is a
hardware or software timer that resets the system if it stops responding within a
predefined time window[ 1]. The concept is widely used in embedded systems to ensure
recovery from software deadlocks, power fluctuations, or kernel failures.

Commercial WDTs from manufacturers like Maxim Integrated[1], Texas
Instruments[2], Analog Devices[3], and the Raspberry Pi Foundation[4] provide
essential restart functionality. However, they often lack extended diagnostic features
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such as event logging, voltage and current monitoring, and historical data analysis.
These functions are crucial in applications where understanding the cause of failure is
as important as recovering from it. The absence of such capabilities limits their
effectiveness in safety-critical systems.

The proposed system introduces a smart external WDT built around an STM32
microcontroller[5]. This microcontroller serves as the main controller for the
monitoring and control unit. The design integrates multiple hardware components that
work together to ensure accurate monitoring and recovery.

The primary elements include:

e LTC4151 — a high-precision current and voltage monitor capable of measuring
power consumption in real time[6]. This allows the system to detect abnormal
load conditions or sudden drops in voltage that might precede system instability.

e AT25SF0O81B — an 8-Mbit SPI Flash memory used to store system logs, power
metrics, and restart timestamps[7]. The non-volatile nature of this memory
ensures that information is retained even after power loss.

e STM32F4 MCU - the core control unit responsible for handling communication,
log management, and watchdog operations[5].

The hardware components communicate using three key protocols:

e UART — provides a bidirectional communication channel between the SBC and
the watchdog system. It allows the SBC to send heartbeat signals and receive
diagnostic messages. Also it allows configure WDT logic from SBC.

e [2C — used to obtain sensor data from the LTC4151, offering an efficient and
standardized method for power monitoring.

e SPI — facilitates fast data transfer between the controller and Flash memory,
ensuring efficient log storage and retrieval.

This architecture promotes scalability, modularity, and compatibility with a broad
range of SBCs and peripheral devices[8]. The design principles follow the modular
approach recommended in microprocessor systems theory[8], allowing for the addition
of sensors, communication interfaces, or extended diagnostic features without major
hardware redesign.

The software component of the proposed system plays a central role in maintaining
stable communication and reliable data exchange. It consists of three main parts: data
acquisition, event logging, and watchdog control.

The SBC periodically transmits a heartbeat signal to the STM32 controller through
the UART interface. If the controller does not receive the heartbeat within a specified
interval, the WDT assumes the system is unresponsive and initiates a controlled restart
sequence[9].

To support post-failure diagnostics, the controller logs detailed information about
the system state before and after the reset event. The log structure includes entries such
as voltage levels, current consumption, uptime, temperature (if available), and
timestamps. These logs can later be retrieved by the SBC and transmitted to a remote
monitoring server.
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The communication protocol between the SBC and the WDT is lightweight but
robust. It follows key principles of fault-tolerant design — simplicity, extensibility, and
resistance to communication errors[9]. Each message is encoded with a checksum to
verify integrity and prevent data corruption during transmission.

Reliability in embedded systems can be defined as the probability that a device will
perform its intended function under specified conditions for a defined period of
time[ 10]. Watchdog timers play a vital role in maintaining this reliability by providing
a last-resort recovery mechanism. However, the overall system reliability also depends
on power integrity, software quality, and communication stability.

The inclusion of power monitoring through LTC4151[6] allows for proactive
detection of potential hardware issues. For instance, voltage drops may indicate power
supply degradation, while irregular current patterns can reveal hardware faults or
excessive load. Integrating these metrics into the logging mechanism supports
predictive maintenance, which has become a key trend in modern IoT and industrial
systems|[4].

Furthermore, from a theoretical standpoint, integrating a hardware-based watchdog
provides deterministic behavior. Unlike software watchdogs, which can fail if the
operating system crashes, hardware-based timers operate independently from the main
system clock[3]. This ensures that even in the case of a kernel panic or deadlock, the
system can automatically recover.

The developed hardware and software complex extends the basic functionality of
traditional watchdog timers by offering advanced monitoring and control capabilities.
It provides real-time insight into power consumption, operating state, and performance
trends. As a result, system reliability and maintainability are significantly improved.

Experimental analysis on test setups showed that the proposed system successfully
detected software freezes and power failures, initiating recovery without human
intervention. The data logging feature proved valuable for post-event diagnostics and
root-cause analysis. These advantages are especially critical for distributed IoT
installations and industrial control systems that operate without direct supervision[10].

The proposed system can be applied in several fields:

1. Industrial automation — to monitor and manage production control units where
downtime can cause financial losses.

2. Telecommunication systems — to ensure reliable operation of network routers,
gateways, and signal nodes. Very useful when equipment is mounted in places
with hard or restricted access.

3. Energy management systems — for monitoring sensors and controllers in
renewable energy plants and substations.

4. Remote IoT deployments — such as weather stations or smart agriculture systems,
where physical access is limited.

The combination of watchdog control, diagnostic logging, and remote management
capabilities makes this solution suitable for any application requiring continuous, fault-
tolerant operation.

This research presents the design and theoretical justification of a hardware and
software system that enhances the reliability of Linux-based SBCs. By combining
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watchdog functionality, power monitoring, and intelligent logging, the proposed
approach forms a foundation for future self-diagnosing and adaptive embedded
systems.

Future work may involve integrating wireless communication modules, expanding
the range of monitored parameters, and developing cloud-based dashboards for remote
supervision. This will enable even greater transparency and control over distributed
embedded infrastructures.
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Integration of software development (SD) processes and artificial intelligence (AI)
models has become a practical necessity for organizations seeking to enhance the
adaptability and quality of software products. The approach to synthesizing traditional
software engineering with machine learning methods requires a systematic redesign of
the development lifecycle so that models are treated as full-fledged system artifacts
with their own processes of versioning, validation, and monitoring.

An analysis of existing methodologies shows that classical models — the waterfall,
spiral, and incremental approaches — remain useful for formalized tasks but are
ambiguous for Al-intensive projects, where the experimental nature of learning
demands iterativity and flexibility. This is where Agile comes to the rescue.

This is an approach to software development and project management that has
become an essential part of the modern programming world. Unlike traditional, rigid,
and plan-driven development methods, Agile represents a flexible and iterative
methodology that enables teams to quickly adapt to changing requirements and
continuously improve their product. It is important to note that various types of Agile
methodologies — such as Scrum, Kanban, Extreme Programming (XP), and others —
are based on shared principles and values, while also possessing their own unique
characteristics and approaches [1]. Agile and DevOps practices, when combined with
MLOps, form workflows that integrate continuous integration (CI), continuous
delivery (CD), and continuous training (CT) of models into a unified development and
operations pipeline.

The key challenges in integrating Al models include managing the model lifecycle,
mitigating performance degradation when input data changes, ensuring process
compatibility, and overcoming organizational barriers caused by differences in
expertise between developers and data scientists. Issues of model explainability and
compliance with regulatory requirements are particularly critical in high-stakes
decision domains and necessitate the implementation of Explainable Al practices and
data governance.
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Explainable Al, as the name suggests, helps to describe an Al model, its impact,
and potential biases. It also plays an important role in characterizing model accuracy,
fairness, transparency, and outcomes in Al-based decision-making processes [2].

Traditional AI Task
¥
hi Decision or
. Mac ne Learned Recommendation
Training Data »  Learning > . >
Function
Process
User
Explainable AT Task

New
Machine .| Explainable Explanation —
Learning | Model Interface [

Process

Training Data >
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Figure 1. The comparison of Traditional and Explainable Al

To address the aforementioned challenges, a number of adapted approaches have
been proposed, including the concept of Data-Driven Development.

Data-Driven Development creates software that relies on data to guide the Product
Design, implementation, and testing. It means using data to inform decisions, validate
assumptions, measure outcomes, and optimize processes [3].

Within this approach, the following key aspects are implemented::

1. Data-driven decision-making — all project decisions are based on data analysis
and objective metrics, which increases the accuracy and predictability of outcomes.

2. Process automation through MLOps platforms — pipelines for model training,
deployment, and monitoring are automated, ensuring stability and development
efficiency.

3. Modular system architecture — models are deployed as independent services
with clearly defined APIs, creating a flexible and scalable structure.

4. Easy component updating and rollback — the modular approach allows for
effortless updating or rollback of any component without affecting the core system,
ensuring its stability and continuity.

Table 1.

Pros and Cons of Data Driven Development
Pros of Data-Driven Development Cons of Data-Driven Development
Improves software quality and | Requires Data Collection and Analysis
performance skills
Aligns software with customer needs Needs data sources and tools to start
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Boosts Software Competitiveness and Needs data security and privacy
innovation measures
Optimizes development process and | Relies on Data Governance and ethical
resources standards
Measures software outcomes, impact, Requires a data-driven culture and
and value mindset

Thus, the combination of these aspects ensures a comprehensive and controlled
process of integrating Al models into software systems, enhancing their reliability,
flexibility, and adaptability.

A natural extension of this approach is Al Augmentation.

Al Augmentation is the process of incorporating artificial intelligence technology
into the workplace to help employees work more efficiently. Al Augmentation has
rapidly grown recently with new breakthroughs and availability of Al technology, like
OpenAl's Chat GPT [4]. The use of generative models and Al-augmentation tools in
development processes — such as automatic code completion or test scenario
generation — has already demonstrated tangible improvements in team productivity,
reduced time spent on routine tasks, and enhanced final product quality.

The evaluation of the proposed methods should be based on a combination of
quantitative and qualitative metrics:

e Development productivity: reduction in task implementation time, release
frequency.

e Product quality: number of defects, stability indicators.

* Al model efficiency: accuracy, prediction stability, adaptability to changes.

e Economic indicators: ROI, reduction in manual operation costs.

Empirical data from research and practical case studies indicate that the greatest
benefits are observed in organizations with established CI/CD practices and a DevOps
culture, where Al integration complements already streamlined processes.

In summary, the integration of software development processes and artificial
intelligence models should be viewed as an evolutionary, gradual, yet systematic
process that requires a comprehensive approach. It combines technical tools such as
MLOps platforms for automating model training and monitoring pipelines, as well as
modular architectures that enable flexible and secure component deployment.

Furthermore, successful integration requires organizational changes, including the
formation of interdisciplinary teams, the implementation of data management
standards, and the optimization of workflows. Equally important are ethical practices
that ensure algorithmic transparency, model auditing, and adherence to the principles
of responsible Al use.

Future development in this field should focus on several key areas: standardization
of the model lifecycle, implementation of explainability and interpretability methods
for algorithms, and the creation of educational programs that prepare a new generation
of specialists capable of effectively working at the intersection of software engineering
and artificial intelligence.
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Such a comprehensive approach ensures not only improved quality and adaptability
of software products but also the resilience, safety, and trustworthiness of Al-integrated
systems.
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In the insurance sector, automated text data processing is becoming a key
component of digital transformation, as the volume of contracts, applications, policies,
regulations, and risk reports is growing exponentially. A significant portion of these
documents contain unstructured information that requires effective methods of
extraction [1-4] and classification [5-9]. Named Entity Recognition (NER) is critical
for identifying key elements such as policy numbers, customer names, dates, payment
amounts, addresses, and coverage terms [10—14]. This reduces the human factor,
speeds up business processes, improves the accuracy of analytics, and facilitates
compliance with regulatory requirements.

Modern approaches to NER in insurance go beyond classical statistical methods
such as Conditional Random Fields (CRF) or BILSTM, and approaches based on Large
Language Models (LLM), Retrieval-Augmented Generation (RAG), and Model
Context Protocol (MCP) are becoming increasingly popular.

LLM provides semantic understanding of text and is capable of recognizing entities
even in contexts where explicit patterns are absent. RAG adds external context to the
generation process, such as corporate documents, policy databases, and regulatory acts,
which significantly improves recognition accuracy. MCP, in turn, standardizes LLM
interaction with external tools, APIs, and data stores, creating a single, consistent
communication layer (Fig. 1).
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Figure 1. Architecture of LLM_ RAG MCP-based NER system
in the insurance domain

Using RAG allows you to connect verified fragments of corporate data to the
language model, reducing the risk of generating inaccurate responses. This is especially
important for the insurance business, where errors in extracting or interpreting data can
lead to legal consequences.

The Azure Al Search and AWS Bedrock Agents platforms implement hybrid
search methods that combine vector and keyword indexing. This approach ensures high
relevance of results and supports continuous knowledge updates without the need to
retrain the model.

The MCP acts as an intermediary layer between Large Language Models (LLMs)
and enterprise systems. In NER scenarios, MCP enables the model to query a policy
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database to verify PolicylDs, validate insurance amounts or conditions, and return a
structured response.

This creates a transparent and auditable process in which every query is logged,
which is important for auditing and compliance with GDPR and Al Act requirements.
As a result, MCP helps build trust in the use of artificial intelligence in sensitive
financial areas.

Agent systems play a special role in ensuring autonomy and controllability process.
Al agents can independently determine the sequence of steps, select the necessary tools,
analyze intermediate results, and adapt their strategy of action.

The ReAct and Toolformer models demonstrate the effectiveness of such
interaction between «thinking» and «acting»: ReAct alternates logical reasoning with
tool calls, while Toolformer trains the model to independently decide when and how
to use an external API. This opens prospects for building self-learning systems in
insurance — from automatic risk assessment to intelligent underwriting.

In addition, with MCP, agents can call tools that are available on the MCP server.
This means that the model can directly initiate access to available services/tools in the
corporate environment. This opens prospects for creating self-learning systems in
insurance from automatic risk assessment to intelligent underwriting.

Security and compliance remain key aspects of implementing such systems. The
OWASP Top 10 recommendations for LLM and the NIST AI Risk Management
Framework define practices for preventing prompt injections, uncontrolled API calls,
and data leaks. According to Articles 35 and 44 of the GDPR, as well as Annex III of
the Al Act, the use of Al for life and health insurance falls into the high-risk category
and requires a Data Protection Impact Assessment (DPIA).

Therefore, the integration of LLM, RAG, and MCP, complemented by agent-based
management, forms a flexible, transparent, and reproducible architecture for NER in
the insurance sector. This approach not only optimizes text processing but also ensures
regulatory compliance, increases customer trust, and lays the foundation for new
InsurTech solutions based on generative artificial intelligence.
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Over the past decades, two types of manufacturing technologies — additive (AM)
and subtractive (SM) manufacturing — have significantly transformed the process of
producing parts, prototypes, and final products. Unlike subtractive methods, additive
manufacturing (3D printing) relies on the sequential deposition of material, which
becomes molten under heat and solidifies upon cooling, forming the object layer by
layer.

Modern 3D printers that utilize filament-based materials are typically equipped
with various sensors designed to monitor key process parameters and improve the
quality of printed objects. However, these sensors are generally limited to measuring
the nozzle and bed temperatures, which does not enable comprehensive defect
detection. Consequently, when printing anomalies occur and are not promptly
addressed by the operator, this can result in material waste, loss of productive machine
time, excessive energy consumption, and potential hardware damage [1].

In this context, the integration of remote monitoring systems incorporating visual
observation and automatic anomaly detection, complemented by user notifications or
automated print termination, can substantially reduce the operator’s workload and
enhance overall system reliability.

The term “anomaly ” refers to a complete or partial deviation of the printed object
from its intended digital model. The 3D printing process is frequently accompanied by
various types of anomalies — some exert a minor effect on product quality, while others
may cause severe deviations. In most cases, these anomalies originate from the
printer’s extrusion head. Despite differences among printer models, manufacturers, and
configurations, the nature of such defects remains consistent, with the most prevalent
being the so-called “spaghetti anomaly.” This occurs when the extruded material is
deposited into free space, forming tangled strands resembling pasta, often resulting in
a failed print and necessitating process termination [2].

The vulnerability of the 3D printing process to anomalies has prompted the
development of new methods for automated monitoring. With the popularization and
widespread use of computer vision in everyday life, several approaches have been
applied for the automated detection and classification of anomalies in the 3D printing
process. Most of these approaches rely on a webcam placed in front of the printer and
traditional computer vision methods to implement algorithms for detecting printing
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errors. Another research direction focuses on shallow learning-based classification
methods, which enable the diagnosis of specific defects and can be integrated with a
feedback mechanism for automatic printer parameter adjustment. In the context of
shallow learning, a supervised learning approach based on the support vector machine
(SVM) method is also used to classify printed parts as “good” or “defective.” This
approach relies on successful print examples to detect anomalies and defects in ongoing
prints.

New directions in research in this field involve deep learning methods that can
automatically learn useful features directly from input images. These methods employ
general training procedures that simplify model creation and allow for the automated
detection of complex data dependencies. For instance, the application of deep neural
networks enables the use of more sophisticated and powerful models for solving
problems in visual analysis and image processing. This approach involves building
complex representations from simpler ones. Some studies in this area focus on applying
deep learning techniques in the context of additive manufacturing.

Anomaly or deviation detection is a key challenge in machine learning, particularly
when it comes to image analysis. This task involves distinguishing between anomalous,
defective elements and normal samples in images. In the literature, it is often described
as the problem of “visual anomaly detection” or “image anomaly detection.” This
problem holds significant importance across various fields, including medicine,
manufacturing, and security. Solving this problem involves developing a variety of
methods applied in industrial contexts, especially for defect detection in
manufacturing. Depending on the availability of labeled data, such as normal and
anomalous samples, two main approaches can be distinguished: supervised and
unsupervised. The supervised approach requires a large number of annotated examples,
while the unsupervised model is trained only on defect-free images. Another factor
influencing the choice of approach is the level of label granularity, which can be image-
level or pixel-level. In image-level anomaly detection, the goal is to determine whether
an image as a whole is free of anomalies, whereas in pixel-level detection, the model
attempts to localize specific anomalous regions within each image [3].

Since the main objective of this work is to study the methods for implementing a
3D printing monitoring system based on convolutional neural networks, significant
attention is given to the analysis of visual data in the form of video frames. Because
the 3D printing process occurs in a controlled environment where specific types of
systematic errors can be identified, and given the availability of a large amount of both
normal and defective data before and after the installation of the camera, it was decided
to further investigate the supervised learning approach at the image level.

Modern object detection systems are divided into two main types: two-stage and
single-stage detectors, both of which are based on deep learning strategies. In two-stage
solutions, regions of interest (Rol) are first identified, followed by the classification of
each region. This method generally provides higher detection accuracy compared to
single-stage object detectors but involves a more complex architecture, which can lead
to increased processing time—especially in applications that must operate in real time.
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Single-stage solutions simplify the process by detecting and classifying pixel
regions simultaneously. Examples of such approaches include the YOLO (You Only
Look Once) and Single Shot MultiBox Detector (SSMD) algorithms. They
significantly reduce processing time since they operate directly on the raw image pixels
[4].

As a result of the analysis, a single-stage object detector was selected for further
research, as it provides the capability to identify anomalies almost in real time by
processing a continuous video stream. YOLO, a popular real-time object detection
system, was chosen as the detector. YOLO consists of a single convolutional neural
network (CNN) pre-trained on complete images for the simultaneous detection of
multiple objects and the determination of their bounding boxes. In general, YOLO
employs a single network for the global analysis of the entire input image and all
objects within it to perform classification.

The Raspberry Pi 4 was selected as the basic computational module, as it provides
the required performance, supports multiple data exchange protocols, and includes
built-in I?°C (for connecting the DAT 328 sensor) and Serial (for connecting the
webcam) ports.

For model training, a dataset from the Cambridge University repository titled
«Generalisable 3D Printing Error Detection and Correction via Multi-Head Neural
Networks» was used. Although the images are provided with corresponding
annotations, these annotations are limited to technical data of the 3D printing process
and do not include the coordinates of anomalous regions within the images, which are
necessary for organizing supervised learning. To address this issue, the Roboflow
service was employed, offering tools for image annotation in a format compatible with
deep learning models.

YOLO models, in addition to different versions, have various specifications that
differ in characteristics even within the same version. In this study, three versions were
considered: nano, large, and extreme, with their descriptions presented in Table 1.

Table 1.
Comparison of YOLO model specifications
Specification Name mAPP* Speed params FLOPs
50-95 CPU ONNX M) (B)
(ms)
Nano 37.7 96.1 34 12.6
Large 52.3 572.1 46.0 220.5
Xtreme 434 712.1 71.8 3441

In the table, the column “mAPbox 50-95” represents the object detection accuracy
metric, measuring the mean Average Precision (AP) of predicted bounding boxes
across confidence thresholds ranging from 0.5 to 0.95. The column “Speed CPU
ONNX (ms)” indicates the execution time in milliseconds (ms) required to run the
neural network model on a CPU using the Open Neural Network Exchange (ONNX)
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format. “Params (M)” denotes the number of model parameters in millions, while
“FLOPs (B)” reflects the number of floating-point operations the model performs per
forward pass, measured in billions (B). This metric quantifies the computational cost
of the model and provides an estimate of its computational complexity [5-6].

Although optimizing the system with lighter models is important, it is equally
necessary to consider the detection accuracy of these models. While many metrics exist
in the scientific literature for comparing model performance, this study focuses on
confusion matrices for each of the considered YOLO models. A detailed analysis of
these matrices provides insights into the nature of model errors, which can inform
further optimization and improvement of the models.

Analysis of the confusion matrices revealed that the YOLO Nano model produced
the fewest classification errors for Spaghetti anomalies in the images. This finding
indicates that more complex models require substantially larger datasets for effective
training and are likely to require more time for object detection.
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CydJacHi MyJIbTUMEIIHHI CUCTEMU JIe/Iajll YacTille BUMaraloTh aBTOMaTH30BaHUX
IHCTPYMEHTIB [JIsl CTBOPEHHSI KOHTEHTY, 3JaTHUX aJanTyBaTHCS OO0 KOHTEKCTY
KopuctyBadya. OJHUM 13 HalaKTyaJbHIIIUMX HANpsMIB € aBTOMAaTW4yHa TeHepauis
MY3WYHOTO CYMPOBOJY N0 BiACOPSAY, IO MOEAHYE METOIM KOMII IOTEPHOTO 30Dy,
OOpOOJICHHST ayJIOCUTHANIB 1 MITyYHOTO I1HTENEKTy. Takwil MiAXiJ Mae 3HA4YHUN
MOTEHITaN JJi1 3aCTOCYBaHHS y cepax BiJICOMOHTaXy, CTBOPEHHS KOHTEHTY st
COIIIAIBHUX MEPEXK, Irop, KinemaTorpady Ta IHTEpaKTUBHUX CUCTEM.

[cHyrO41 MIIX0IM 10 TeHepallii My3UKHU 3/1e01IbIIOT0 30Cepe/KEH1 Ha CaMOCTINHIN
re’epaiiii Meso/1ii abo rapMoHiii 0e3 ypaxyBaHHSI KOHTEKCTY Bijieo. OHaK epeKTuBHE
MOEMHAHHS BijeoiHdoOpMaIli 3 My3UUYHMM PSIOM 3aJUIIAE€THCS  BIIKPUTOIO
MpoO0JIEeMOI0 Yepe3 BIIMIHHOCTI y CTPYKTYpl Ta TeMMOpaibHINM NpUpoll JaHUX. 3
OTJISIIy Ha 1€, OCTaHHIMH pPOKaMH aKTUBHO PO3BUBAIOTHCA MYJIBTUMOJAIBHI
apXITEKTYpH, SIKl IOETHYIOTh Bi3yallbHI Ta ay/lajbHl O3HAKU y €IMHOMY JJATEHTHOMY
MPOCTOPI.

Oco0nuBOi yBaru 3acinyroByroTh Mozelni Ha 0a3i apxitekrypu Transformer, ski
3a0e3MeYyl0Th  THYYKE  MOJICTIIOBAHHSA  JIOBTOCTPOKOBHX  3aJIe)KHOCTEH Y
MOCJIJOBHOCTSIX Ta MalOTh BUCOKY 3aTHICTh JI0 y3arajibHEHHs. Y poOOTax MoKa3aHo,
o TpaHchOpMEpHI MOJeNl, JOMOBHEHI CHelialli30BaHUMH MeEXaHi3MaMH yBarw,
3/aTHI €(DEKTUBHO BIATBOPIOBATH MY3UUYHY CTPYKTYPY Ta BPaxOBYBAaTU CEMAaHTUKY
B1JICOKOHTEHTY.

MeToro gaHOTO JOCHIKEHHS € PO3pOOJICHHS MOJIeNli aBTOMAaTHU30BAHOTO
TeHEPYBaHHS MY3WYHOTO ayI10psiIy JUIS BIZICO HA OCHOBI TOPHUIHOT apXITEKTYpH, 110
MOEIHYE TPUBHUMIPHY 3TOPTKOBY HEHpOMEpexKy JUisl BWJIYYCHHS O3HAK BIJEO Ta
Tpanchopmep 11 TOOYIOBHM MYy3UYHOI TIOCHITOBHOCTI. PeamizoBaHa cucrtema
MOKJIMKaHa 3a0€3MEeUUTH Y3TOKEHICTh MK JUHAMIKOI BiJICOPSIy Ta €MOIWHO-
TEMIOPATHFHIMH XapaKTEPUCTHKAMU MY3HKH.

OtpumaHi  pe3ylbTaTh MOXYTh OYTH  BHUKOPHCTAaHI  JJii  CTBOPEHHS
IHTENEKTyaIbHUX 1HCTPYMEHTIB aBTOMATUYHOIO CayHATPEKY, MYJIbTHUMEIIMHUX
pPEAAKTOPIB HOBOTO TMOKOJIHHS Ta IHTEPAKTUBHUX CHUCTEM, OpPIEHTOBAHMX Ha
KOPHUCTYBAIbKUI JOCBI]I.

Po3pobnena Meroanka moOyqoBHM CHUCTEMHU 0a3yeThCs Ha IHTErparlii Mojenen
IIMOMHHOTO HAaBYaHHS JUISl aHaJli3y BiJIeO Ta TeHepalii My3UYHHUX MOCIIJOBHOCTEH.
OcHoBHA MeTa TOJISITAa€ Yy CTBOPEHHI MOJENi, 3aTHOI aBTOMAaTUYHO (OpMyBaTh
MY3UYHUN ayaiopsi, SKU BIAMOBIIAE JUHAMII, EMOIIIHHOMY HACTPOIO Ta CTPYKTYpi
BXIJIHOTO BifeodparmenTa. [ HOCSITHEHHS Ii€i METH 3ampOIIOHOBAHO MIXifd, IO
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MOETHYE MOJIMBOCTI TPUBUMIPHUX 3TOPTKOBUX HEHPOHHHX MeEpex s oOpoOKu
BiJICO 3 TOTYXKHICTIO apXITeKTypu TpaHchopMmepa y 3ajadax TreHeparii
IIOCJTIJIOBHOCTEN.
3aranpHa apxITEKTypa CHCTEMH CKIIAJIa€ThCA 3 JEKUIBKOX B3a€MOIIOB’SI3aHUX
MO/IYJIIB:
1. Momynb eKcTpakilii BiI€0O3HAK, SIKAW BIAMOBIIA€E 32 OTPUMAHHS KOMIIAKTHOTO
BEKTOPHOTO MPEJICTABIICHHS BX1THOTO BIJIE0;

2. MoAy’b reHepalii akop/iiB, 10 BU3HAYAE TAPMOHIYHY OCHOBY KOMITO3HIIIT;

3. Moaynb TeHepalii Menofii, KUl CTBOPIOE MEJOIINHY JiHII0, Y3TOJKEHY 3
TapMOHIEIO Ta BiJI€0;

4. MOMOMDKHI MOJYJI, IO BiAMOBINAIOTH 3a MIATOTOBKY JaHUX, OalaHCYBaHHS
KJIAC1B, Bi3yai3alil0 METPUK 1 KOHTPOJIb MPOIIECY HABYAHHS.

Ha Bxig cucremMa oOTpUMy€ TMOCTIJOBHICTh BIJACOKAJPIB, SKi IONEPEIHBO
00pOOJISIIOTHCS 1711 BUALICHHS POCTOPOBO-YAaCOBUX XapakTepucTuK. {1 o3Haku gami
MO/IAIOTECS 0 TPaHC(HOPMEPHOI apXITEKTYpH, AKa Ma€ JIBa OKpeMi KOHTYpH - JUIs
aKopaiB 1 Jyist Mesofli. Taka ABoeTanHa CTPYKTypa Ja€ 3MOTy CIIOYaTKy copMyBaTu
rapMOHIYHUN KapKac, a MOTIM MOoOyayBaTU MEJOII0, 110 JIOTIYHO Y3TOJKY€EThCS 13
MM KapKacoM 1 Mepejae 3arajibHy eMOIIHHY TMHAMIKY CIICHH.

3anpornoHoBaHa apxIiTeKTypa O0a3yeThbCsi Ha TMOEIHAHHI MYJIbTUMOJAIBHHUX
MPUHIUIIB - TOOTO 3JIUTTA BI3yaJIbHUX 1 MY3UYHHUX IPEJICTABICHb - Ta MEXaHI3MY
yBarW, XapakTEepHOTO [UIsi CydacHHUX TpaHchopMmepHuX wmojeneid. Cucrema
CKJIQIa€ThCS 3 JBOX OCHOBHHMX YaCTHUH: BiJICOCHKOJEpa, IO BUTATYE O3HAKU 3
BiJICOPSAY, Ta IBOX HE3AJCKHUX JCKOJEPIB, K1 BIJMOBIIalOTh 3a TEHEPAllil0 aKOP/IiB
1 MeJIOA11 BIAITOBIIHO.

Jlnst aHani3y BiJIe0 BUKOPUCTOBYETHCSI TPUBUMIpPHA 3rOPTKOBA HEMPOHHA Mepexa,
3acHoBaHa Ha apxiTekTtypi ResNet3D-18. Bona 3matHa e(deKTMBHO BpaxoBYBaTH
MIPOCTOPOBO-YaCOBI 3MIHH, 1110 B1JIOYBaIOThCA Y BiJI€O, HAMPUKIAA pyX 00’ €KTIB abo
3MiHYy OCBITJIEHHS. Mepexka oOpizaHa 10 OCTAaHHBOTO 3TOPTKOBOTO IIAPY, MICHSI YOTO
pe3ybTaTH TEPETBOPIOIOTHCS HA KOMITAKTHI BEKTOPH O3HAK, SIKI B1I0Opa)KaroTh
JTUHAMIKY CIIeHH. 3aBJISIKH IIbOMY MOJCIIh PO3YMI€ HE JIMIIE Bi3yalbHUN 3MICT KaJIpiB,
a i Te, sIK 1ie¥ 3MICT 3MIHIOETHCS B Yaci, 10 € BAXJIUBUM JiJis1 GOpMYBaHHS MY3UYHOTO
CYTIPOBOJY.

[Ticnst BUIUIEHHS O3HAK BOHU MEPETBOPIOIOTHCS Y BHYTPIIIHIN MPOCTIP MOJENI 32
JOTIOMOTOI0  JIIHIMHOTO Mmapy. Y I[bOMY TMPOCTOPi BIAOYBAEThCA TMOAANbBIIE
MOJIETIOBaHHS 3B’ I3KIB MK (pparMeHTaMu BiJieo. BUKOpHUCTOBY€EThCS €HKOIEp Ha 0asi
TpaHchopmepa, SIKU MICTUTH 0araTorojoBy yBary Ta MO3ulliiiHe KoayBaHHs. Lle
JI03BOJIIE MOJIeNIl BU3HAYATH, SKI YaCTUHU BIJCO € HAWOUIbII 3HAYYIIUMH IJIsI
dbopMyBaHHS MY3WYHOI JWHAMIKH, HANPHUKIIAJ, TOCHJICHHS EMOIIMHOI HANPYTH Yd
3MiHa TEMIy PyXIB Yy KaJpi.

I'eneparop akopaiB (Fig.1.) € mepmmm erarnoM My3WdHOI YaCTUHU CUCTEMU. Bin
OTpUMY€ BXIJHE TPEJCTaBICHHS Bieo Ta (opMye MOCTIAOBHICTH AKOPAIB, IO
Bi100paXal0Th OCHOBHY TapMOHIUHY CTPYKTYpPY MaiOyTHBHOTO MY3UYHOTO TBOpY. Y
mpoleci TeHepallii MoJelib BpaXxOBy€e SK YacOBY OUHAMIKY BiJ€O, TaK 1 BHYTpIIIHI
3aKOHOMIPHOCTI aKOpJOBUX TepexoidiB. ['eHepailisi BUKOHYETHCS TMOKPOKOBO, KOJIU
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KO)KE€H HOBHI aKOPJ 3aJICKHUTh BiJ MOMEPEAHIX, 0 3a0e3MeUye JIOTIYHY Ta My3UIHO
KOPEKTHY MOCIIIOBHICTb.

Chords
duration data

Chords pitch

Figure 1. Cxema apxiTeKkTypu reHepaTopa akop/iB.
[CripoekToBaHO BUKOPUCTOBYIOUH draw.io]

[Ticnst dbopmyBaHHS TapMOHIYHOTO KapKacy AakKTHUBYEThCS MOMIYJIb TeHeparlli
menonii (Fig.2.). Bin oTpuMye KOHTEKCT 3 Bi/JI€O 3aBASKM YOMY MOJIeNb 3/1aTHA
CTBOPIOBATU MEJIOAII0, SIKA € PUTMIYHO, TAPMOHIYHO Ta €MOLIMHO Y3TOIKEHOI 3
B1ICOPSIIOM. ApXITEKTypa MEJOAIMHOr0 reHeparopa Mae MEHIIY KUIbKICTh MIapiB i
rOJIOB yBaru, OCKIJIbKM MEJIO/Iisl BUMarae OUIbIIl JIOKAJIbHOT IMHAMIKH, ajie BOJHOYAC
MOBUHHA OyTH BHPA3HOIO U BapiaTUBHOIO. Takuil Miaxij 103BOJISIE TOCATTH OanaHCy
MIXK Y3TOKEHICTIO Ta KPEaTUBHICTIO PE3yJIbTaTy.

Jst 30epexeHHs 4aCOBHX 3aJI€KHOCTEN Y TOCIITIOBHOCTSIX MO/I€NIb BUKOPUCTOBYE
poTalliiiHe Mo3uIliiiHe KOAYBaHHS, sIKE€ JO3BOJISIE BPaXOBYBaTH BIJHOCHE MOJIOKEHHS
eJeMeHTIB y 4acl. [le BaxiIMBO, OCKUIBKH Y My3UYHUX CTPYKTypax MOCIITOBHICTh
MO/Ii BU3HAYAE CIPUNUHATTSA PUTMY Ta PO3BUTKY KOMIO3UIIIi. 3aBASKA IbOMY MOJIENb
3/laTHa CTBOPIOBATH MY3HW4HI (ppa3u, 10 MAOTh BHYTPIIIHIO JIOTIKY ¥ MPUPOIHUN
PO3BHUTOK.
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Melody
duration data

Melody pitch
data

Video data

Figure 2. Cxema apXITeKTypH reHepaTopamesoii.
[CipoeKkTOBaHO BUKOPUCTOBYIOUM draw.io]

JIst OLIHKK TOYHOCTI pOOOTHM CHUCTEMH 3aCTOCOBYBAJIUCH CTAaHAAPTHI METPUKH
Accuracy Ta Perplexity, o0uucieni okpemo s pitch Ta duration akopaiB 1 Mesoii

3 tabmumi (Table 1) BumHO, 1m0 TOYHICTH NepenOadeHHS TPUBAIOCTI HOT
MEePEBUIILY€E TOYHICTh MEpeq0aYeHHs] BUCOTH, IO TMOB’S3aHO 3 OLIBII OOMEKEHOIO
KUIBKICTIO KJaciB Jjisi duration Ta CKIQAHICTIO MEJIOJUWYHOI CTPYKTypu. Bucoki
3HaUYCHHA perplexity cBiq4aTh MPO CKIAJIHICTh 3aBJIaHHS T€HEpallii MOCIIiOBHOCTEM
MY3UYHUX TOKEHIB Ta HEOOXIHICTh MOJAJIBIIOTO PO3MIMPEHHS Ta OallaHCyBaHHS
Ha0Opy JaHHUX.

KpiM KITBKICHUX METpPUK, MPOBEAEHO CYO’€KTHBHY OLIHKY BIAMOBIAHOCTI
MY3UYHHUX TMOCIIIIOBHOCTEH AMHAMIIIl BiJle0. BUCHOBKM mOKa3aiu, 10 MOJIEeNb 3aTHa
aJIeKBAaTHO B110Opa)kaTl IHTEHCUBHICTb BIJICO YEPE3 TEMIT 1 pUTMIUHI1 Bapialiii MeIo 11
1 aKOp/IiB.

Table 1.
METPHUKHU OI[IHIOBAHHS PE3yJIbTATIB MOJIeTeH
Moress Pitch Duration | Pitch . Duratiop Total .
Accuracy Accuracy | Perplexity | Perplexity | Perplexity
MelodyGenerator | 41.12 % 58.59% |2.86 7.12 20.42
ChordGenerator | 38.32 % 50.23% | 3.12 7.7 24.10

AHaJi3 3reHepoBaHUX My3MuHMX mochigoBHocTer (Fig.3.) miarBepikye, 110
MO/IeJIb HaBYMJIacs 3aXOIUTIOBATH KJIFOYOBI TUMYACOBI Ta CTPYKTYPHI 3aKOHOMIPHOCTI.
30kpemMa, MOjJeNIb 4acTO MOBTOPIOE MOTHMBH Ta PUTMIYHI MATEPHU Y CTBOPEHMX
dbparMeHTax, Mo JIEMOHCTPYE PO3YMIHHS PUTMIYHOI Ta MEJIOAUYHOI CTPYKTYpH.
Takox MOMITHa Y3TO/DKEHICTh MIX BiJICOAMHAMIKOIO Ta MY3HKOIO: MOBUIbHI PyXH Y
BiJICO 3a3BHYAl BIJIMOBIIAIOTh MEHIN JMHAMIYHUM, IPOTSHKHUM MY3WYHUM (paszam,
TOJ1 SIK MIBUAKI CLEHU MOPOKYIOTh OUIbLI aKTUBHI Ta PUTMIYHO CKJIAIHI MY3H4HI
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ypuBku. He3Bakaroum Ha Te, IO TOYHICTH TependadeHb BHCOTH HOT HE € HAITO
BHCOKOIO, IOCJIJOBHOCTI 3aJIMINAIOThCS MY3MYHO IMPaBAOINOAIOHUMHU, 110 CBIIYUTH
PO Te, 110 MOJIEIb YCHIIIHO ONaHyBaJla CTaATUCTUYHI B3a€EMO3B’SI3KH MIX BHCOTOIO,
TPUBAJIICTIO Ta YaCOBHUM KOHTEKCTOM.

o
&
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Figure 3. Peanizaliist 3akOHOMipHOCTEW Ta MATEPHIB B 3Tr€HEPOBAHUX MEJIOIsIX.
[BizyasnizoBano BukopuctoByouu Fl Studio]
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PO3POBKA MYJbTUMOJAJIBHOI CACTEMMU J1J151
PO3III3BHABAHHA KECTIB HA MOBIJIBHUX
IHPUCTPOSAX 3 BUKOPUCTAHHSAM BIJEO TA
CEHCOPHUX JAHUX

KoBaabcbkuii Ouier
CryneHt
Harmionansuuit yHiBepcuteT «JIbBIBChKa MOITEXHIKAY

Beryn

CyvacHu# pOo3BUTOK MOOUTEHUX TEXHOJIOTIH CIIPUYUHHUB aKTHBHE BIPOBAKCHHS
CUCTEM, IO 3a0€3MeUyl0Th MPUPOJAHY B3a€EMOIII0 MK KOPUCTYBAYEM 1 TIPUCTPOEM.
Tpanuuiiini iHTepdericu, 3aCHOBaHI HAa TOPKAHHI €KpaHa YU rOJIOCOBOMY KEepyBaHHI,
MalOTh OOMEKEHHS Y KOHTEKCT1 JIOCTYMHOCTI, MIBUIKOIIT Ta eproHoMiku. OaHuM 13
MEePCIEKTUBHUX HAMpsIMIB y Il cdepi € po3mi3HaBaHHS >KECTIB, AKE 3a0e3neuye
IHTYITUBHUH 1 0€3KOHTAKTHUHN CIOCIO B3aEMOJIT 3 IPUCTPOSMH .

YIpoIoBXK OCTaHHBOTO  JECATWIITTS 3 SABWIMCS YHUCJICHHI TMIAXOAU  JO
KOMIIT FOTEPHOTO 30pYy MJig PO3Mi3HABaHHS ECTIB: BiJl KJIACHUHUX METOIB aHATI3y
KOHTYPIB 1 ONTUYHOTO MOTOKY 10 TNIMOMHHUX apXiTeKTyp, Takux sk 3D-CNN, Two-
Stream Networks 1 LSTM 17151 Moie/TFOBaHHS 4aCOBUX 3aJI€KHOCTEN. 30KpeMa, poooTr
Oudah et al. [1] Ta Nguyen 1 Luong [2] noBenu edekTuBHICTh riopugaux CNN-LSTM
CTPYKTYp Yy JAHMHAMIYHOMY pO3Mi3HaBaHHI JKecTiB, Toal sk Sung et al. [3]
MPOJIEMOHCTPYBAJIM MOXJIMBICTh IXHBOI peainizallii 0e3nocepelHb0 Ha MOOUIBHUX
MPUCTPOSX Y PEATbHOMY Yaci.

Pasom 3 ThM, OUIBIIICTH ICHYIOUMX CHCTEM OPIEHTOBAaHI JIMIIE Ha BIJCOIOTIK,
ITHOPYIOYH MOTEHIla] CEHCOPHUX JAaHMX, 10 MPUPOJHO JOCTYIHI y cMapThoHaX —
30KpeMa, aKcelepoMeTpa, TIpockoma Ta BeKTopa obepTaHHs. BukopuctanHs 1ux
CUTHAJIIB Ja€ 3MOTY TIJBUIIUTH CTaOUIbHICTh Kiacudikaiii. Tomy cTBOpeHHs
MYJIBTUMOJIAJILHOT CUCTEMHU, SiKa 00’ €JHY€ BIiJIEO- Ta CEHCOPHI JaHi, € aKTyaJIbHUM
HaIpsIMOM JIOCIIKEHHS Y cepl IHTEIeKTyalbHIUX MOOUIBHHUX 1HTEP(EHCIB.

Meta pociiazKeHHs

MeTtoro poboTH € po3poOKa MyJILTUMOJIATBLHOT CUCTEMH PO3Mi3HABAaHHS JKECTIB Ha
MOOUTBEHUX MPUCTPOSX y PeaIbHOMY 4Yaci, sfKa MOETHYE aHalli3 BiJIEO Ta CEHCOPHUX
MAHUX JUIS M1OBUINEHHS TOYHOCTI Ta cTa01JIbHOCTI.

JIJ1st TOCSATHEHHS TIOCTABJICHOT METH TIepe10aueHO BUPIMICHHS TaKWX 3aBIaHb:

1. Po3pobuTu apXiTeKTypy MOl ONTUMI30BaHO1 JJi1 MOOIJTLHOTO BUKOHAHHS 3
Bukopuctanusam TensorFlow Lite.

2. [aTerpyBaTu ceHCOpHy miacucteMmy mis peam3saiiii decision-level fusion i
KOpEKIIii IMOBIPHOCTEH KJIaciB.

3. IlpoBecTu ekcrepuMeHTaIbHY OLIHKY CUCTEMH 1 BU3HAUUTU MPUPICT TOYHOCTI
MOPIBHSHO 3 BIJIEOOPIEHTOBAHUM IT1]TXOJIOM.
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Marepiaju Ta MmeTOIH

Jns  peamizaiiii  CHCTEMH MYJBTHUMOJAIBHOTO PO3II3HABAHHS JKECTIB OyJIo
BUKOPHCTAHO TOETHAHHS BiJieoaHAi3y Ta CEHCOPHHUX CHUTHAIIIB, IO HAIXOMSTHh Bif
BOYZIOBaHUX y MOOUIbHMM MPHUCTPii TaTUUKIB (aKCeIEepPOMETpa, IPOCKOIIa Ta BEKTOpa
obepranns). Taxkuii miaxiyg 3a0e3nedye KOMIUIGKCHE TMPEJCTABICHHS PYXIB
KOpHCTyBay4a i T03BOJISIE KOMITEHCYBATH HEJIOJIKH OKPEMUX MOJAIBHOCTEH, 30KpeMa
IIyM Y BiZieonoTolli a00 BTpaTy KaJpiB IMij Yac 3MIHH MMOJIOKEHHS MMPUCTPOIO.

JlaHi 111 HABYAHHSA

OcHoOBOIO 11 TOOY/TOBH BiJIEOMOIETII CTaB BiIKpUTHUN HaOip manux Jester Dataset
[4], axuit micTuTh oHaA 130 000 KOPOTKHMX BiIEOMOCIHIIOBHOCTEH 13 27 Kiacamu
’ecTiB. JKecTr MOXKHA pO3UTMTH Ha KUTbKA MIAKATETOPiid Ha OCHOBI XapaKTepy pyXiB,
SK HaBeJeHO y Tabmuil 1.

Taoumnus 1.
ITinkaTeropii xecTiB
Kareropis [Tpukiaam kecTiB

["opuzoHTaNBHI pyXu Swiping Left,
Swiping Right
BeprtukaibHi pyxu Swiping Up,
Swiping Down
Pyxu nBoma manbisMu Sliding Two Fingers Left,

Sliding Two Fingers Right,
Sliding Two Fingers Down,

Sliding Two Fingers Up

Kectu nBoma pykamu Pushing Two Fingers Away,
Pulling Two Fingers In

Potariiini pyxu Rolling Hand Forward,
Rolling Hand Backward,

Turning Hand Clockwise,
Turning Hand Counterclockwise
Kectu macimtabyBaHHS Zooming In With Full Hand,

Zooming Out With Full Hand,
Zooming In With Two Fingers,
Zooming Out With Two Fingers
CHuMBOIIYHI )KECTH Thumb Up,
Thumb Down,
Stop Sign
Iamm Shaking Hand,
Drumming Fingers,
No gesture,

Doing other things,
Pushing Hand Away,
Pulling Hand In
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Koxne Bimeo Oyino HOpMai3oBaHO /0 PO3AUTBHOI 37aTHOCTI 64X64 mikceniB, a
TpUBAIICTh ypizaHa A0 32 kajapiB. Taka momepenHss oOpoOKa CIPOIIY€ IMOAAIbIIE
HaBYaHHS 0€3 BTPATH CyTTEBUX O3HAK PYyXY.

ApxiTeKkTypa Moaei

VY poboti peanizoBaHo Kay3asibHi yacoBl 3ropTku (Temporal Convolution), 1o
30epiratoTh MOCIIJIOBHICTh KaJpiB 0€3 MalOyTHHOTO KOHTEKCTY, IO OCOOJIMBO
BaKJIMBO [T PO3ITi3HABAHHS B pealbHOMY 4aci. ApXITEKTypHO MOJIeIh HAOJIMKeHa 10
MobileNetV2, 3 rmubunoro 3D-3roptok, QyHkiieo aktuBamii ReLU6 1 mHUPUHOIO
¢bimeTpiB (16—64). 3aBasku depthwise separable convolutions Bmamocs 3abe3neuntu
HU3BKY OOYHMCITIOBaIbHY ckianHicTh (=23 mmaH FLOPs) mpu 30epekeHHi BHCOKOi

TOYHOCTI Kiacuikartii.

Per-frame CNN (Tiny MobileNet-like)

Stem: Conv2D(3x3, s=2)
BN —+ ReLU6

Inverted Residual x5
{expand-DW(s)-project)
[+residual]

GlobalAveragePooling2D
APOBi 03HaKK)

T
Temporal ConviNet (kaysanbHi 10 Conv)

ConvlD k=3, dil=1, f=64
BN = RelU6 — +residual

Conv1D k=3, dil=2, f=64
BN — ReLU6 — +residual

GlobalaveragePoolinglD
{arperauis no 4acy)

Dense(=~1.5-f), ReLU
Dropout

Dense(n_classes), softmax
AMOBIPHOs

Puc. 1. ApxiTekrypa Mmojemi

Jlns omiHkk 30alaHCOBAHOCTI Mojemi Oylo IPOBEASCHO aHami3 J0JaTKOBHX
MeTpuK. Ll mokazHuMKM BiIOOpakalOTh HE JIMILE 3arajibHy TOYHICTb, @ W 3/IaTHICTh
CUCTEMH KOPEKTHO pO3Mi3HABATH PI3HI TUMHU SKECTIB Ta YHUKATH XUOHHMX
CIpallbOByBaHb. Pe3ysbTaTl HaBEIEHO B TaOuIII 2.

Tadanus 2.
Mertpuku Mozeni
GESTURE PRECISION RECALL F1-SCORE SUPPORT
NO GESTURE 10.94 0.94 0.94 533
STOP SIGN 10.82 0.80 0.81 536
SWIPING LEFT  0.98 0.89 0.93 494
SWIPING RIGHT | 0.97 0.91 0.94 486
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THUMB DOWN | 0.92 0.90 0.91 536
THUMB UP 0.74 0.87 0.80 539
ACCURACY 0.88 3124
MACRO AVG 0.89 0.88 0.89 3124
WEIGHTED AVG | 0.89 0.88 0.89 3124

OTpumaHi 3HAYEHHS CBiA4aTh, 1[I0 ONTHUMI30BaHAa apXITEKTypa JIEMOHCTPYE
30anaHcoBaHy SIKICTh Kiacudikaiii: BUCOKI TMOKAa3HUKU MAJS JTUHAMIYHHX >KECTIB
(Swiping Left/Right) 1 momipHo HY>K41 1u1st ctatnaHux no3 (Thumb Up). Cepenniit F1-
score = 0.89 minTBepmKye CTaOLIBHICTH MOJENl ¥ e(EeKTUBHICTh 3alpOMOHOBAHOI
omTuMi3alii 11 poOOTH Ha MOOUTHHUX MTPUCTPOSIX.

CencopHa iHTerpauis

CeHcopHI JaHI — aKCEJIEpPOMETpP, TIPOCKON 1 BEKTOp OOepTaHHA —
3aCTOCOBYIOTBCA SIK HAaJOYJOBHUH IIap, MO CTaOLII3ye TPUTEepU ¥ afganTye MOpPOTU
MPUIHSATTS pillieHb y cucTemi. Bonn He popmMyroTh OKpemMy MOJIelb, a GyHKIIIOHYIOTh
y pexumi decision-level fusion, kopuryroduu HMOBIpHOCTI KiaciB Micis 1H(pEpeHCY
Bizleomoieni. Takuii miaxia 3abe3nedye mpupicT TOYHOCTI O€3 1CTOTHOTO BIUIMBY Ha
JATEHTHICTD .

[Ticnss kopoTkoi KamiOpoBkH “criokoro” (=1,5 c¢) BuU3Ha4yaeThcsi 6A30BUN PIBEHB
€HEpriii CeHCOPIB, 110 J03BOJIAE BIIPI3HATH cTatuuHl 1o3u (Stop, Thumb Up/Down)
BiJI JUHAMIYHUX XXeCTiB (Swiping, Zooming). Ha ocHOBI rotation vector BUKOHY€EThCS
OpI€HTalll{Ha KOMIEHCAlls, a JIaTepalbHUI PyX BHUKOPUCTOBYETHCS ISl YTOUHEHHS
HanpsMHUX KJaciB (Swiping Left/Right).

ITix yac iHdepency ¢pynkuis applySensorFusion() kopurye BeKTop MOBIpHOCTEN
MHOKHUKaMu (1.06—1.22 a6o 0.88) 3anexHo Bing crany IMU (steady / dynamic,
JaTepalibHUM PyX, HU3BKHU gyro), MICIA 4Oro pe3ysibTaTH HOPMAaN3yHOThCA. YcCs
CEHCOpHA 00pOOKa BUKOHYETHCS aCHHXPOHHO, 3 MIHIMaJIbHUMHU BUTpaTaMu vacy (<2—
5 Mmc).

3anponoHOBaHa CXeMa Ja€ 3MOTY 3MEHIIUTH IUTyTaHUHY MIDK Bi3yaJlbHO
MoAIOHUMH >KeCTaMH Ta MIJABUIIUTH CTa0IBHICTh CUCTEMH B YMOBAaX 3MIHHOTO
MOJIO’KEHHS TPUCTPOIO.

PesyabTaTun

JIyist o1iHKK e(heKTUBHOCTI CUCTEMHU MPOBEICHO TECTYBaHHS JBOX KOHQITyparlin
MOJIENIL:

- Mobile — 6a30Ba Bepcis, 1110 BAKOPUCTOBYE JIUIIIE BiJCOMOTIK;

- Mobile+Sensor — mynbTUMOAANBHA BEpCisl, SIKa MOEIHYE BiIEO 3 JaHUMU
1HEpIIHUX CEeHCOPIB (aKcenepoMETp, INPOCKOI, BEKTOP 0OEpTaHHS).

TecTyBaHHS OXOIUTIOBAJIO I'SITh OCHOBHUX JXeCTiB (Stop Sign, Swiping Lefft,
Swiping Right, Thumb Down, Thumb Up), 110 BUKOHYBAJIHCS B KIJIbKOX CECISIX 13
¢ikcariero pesyasTaTiB 'y Gopmari NDJSON/CSV. 3i6pani naHi BKIOYATH HA3BY
MO, KJac-eTajioH, mnependadeHHs, dac 3aTpumku (latency), cepemniii dac
iH(pepency Ta FPS.
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Per-file Prediction Accuracy (Sequence Level)

1.0 4 model

B mobile
B mobile+sensor

0.8

0.6 1

accuracy

0.4

0.2

0.0 -

Stop Sign Swiping Left Swiping Right Thumb Down  Thumb Up
ground_truth

Puc. 2. Tounicts knacudikariii xecTiB st mojeneit Mobile 1 Mobile+Sensor

3a pesyibTaTaMu EKCIIEPUMEHTIB 3arajbHa TOYHICTh KiIacu]ikailii >KeCTiB Yy
0a30Bii koHIrypartii craHoBmia <88-90%, a y Bepcii 3 CCHCOPHUMHU JaHUMU — /10
94%, 1m0 OIATBEP/UKYE AOLUIBHICTh MYJIbTHUMOJAIbHOTO miaxony. HaiOinbimii
MIPUPICT CIOCTEPIraBcs I KECTIB 13 BUPAKEHOI AWHaAMIKO0 (Swiping Left/Right,
Thumb Up), Tomai sik qyist ctatuyHuX xecTiB (Stop Sign, Thumb Down) BIAMIHHOCTI
OyJu MiHIMAJTBHI.

Latency (ms) Inference Time (ms) Confidence

B mobile

s mobile +sensor
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Puc. 3. IlopiBusanns cuctemanx metpuk (Latency, Inference Time, FPS, Confidence)

[Toxa3HUKHM TPOTYKTUBHOCTI 3aJUIIAIOTECSA Y MeXaX, IPUHHATHUX 11T POOOTH B
peaqbHOMY Yacl.

BukopucranHs CceHCOpIB HE CHOPUYMHWIO Jerpajaiii IIBUIAKOII, MpoTe
U0 cepenniii confidence nependaueHp, 0COOIMBO MJIs JKECTIB 13 BEIUKOIO
BapI1aTUBHICTIO TPAEKTOPIH.
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Relative Improvements (mobile+sensor vs mobile)

Stop Sign
Swiping Left
Swiping Right
Thumb Down
Thumb Up

40

20 A

Improvement %

—20

—40

T T T T
Latency (ms) FPS Inference Time (ms) Confidence
Metric

Puc. 4. BigHocHi 3MiHU METpUK 11Jis1 KoOHIrypaiii Mobile+Sensor

3araqoM OTpHUMaHiI pPE3yJbTaTH CBIAYATh, IO JOJABAHHS CEHCOPHUX JTaHHUX
cTabinizye nependadeHHs, 3MEHIIy€e KUIbKICTh XMOHUX CIpallbOBYBaHb Ta MOKpPAIy€e
IHTEpIpeTaLil0 HANPSMHUX pyXiB. MylbTUMOJalbHa CUCTEMa 3a0e3Meuye BHUCOKY
TOYHICTh TPH 30€pPEeKEHHI HU3BBKUX OOYUCIIOBAIIBHUX BHUTPAT 1 MOXe OyTH

3aCTOCOBaHAa Yy MOOUIBHUX JOJaTKaX peajbHOT0 4Yacy — BIJ 1HKJIIO3UBHUX
1HTEepdEiCIB 10 IHTEPAKTUBHUX OCBITHIX 200 IrPOBUX CHUCTEM.
BucHoBku

Pe3ynbrati  €KCHEpUMEHTIB  MIATBEPAWIM  €(EKTHUBHICTh  PO3POOIEHOI
MYJIbTUMOJIAJIbHOT CHUCTEMHU pO3MI3HABAHHSA JKECTIB JUIsi MOOUIBHMX MPHUCTPOIB.
3anponoHoBaHa apxitekrypa MobileGestureNet (3D-CNN + Temporal ConvNet +
Sensor Fusion) 3abe3neunsia migBUIEHHS TOYHOCTI Kiacudikamii 3 88% mo0 94%,
0COOJIMBO ISl AMHAMIUHUX KecTiB (Swiping Left, Swiping Right, Thumb Up).

BukopucTaHHs CEHCOPHUX JTaHUX (aKCeIepOMETp, TPOCKOI, BEKTOp OOEpTaHHS)
JO3BOJIMJIO 3MEHIIUTU KIIBKICTh XMOHUX mnepeadaveHb Ha 10—15%, craOutizyBatu
noka3Huk confidence (mo +8% y cepeaHbOMY) Ta CKOPOTHTH KUIBKICTH PI3KHX
KOJIMBaHb MMOBIPHOCTEH y YacoBuX psnax. [Ipu 1mpomMy NpOAyKTHUBHICTH CHCTEMH
3aIIMIIUIIACH Y PeaTbHOMY Yaci — cepeaHs 3aTpumka cranoBuia 1.2—1.4 ¢, a yactota
00poOku 10—12 xampis/c.

AHai3 MOpiBHSJIFHUX METPUK MMOKA3aB:

e IS CTaTUYHUX XecTiB (Stop Sign, Thumb Down) ToUHICTH 000X KOHMITYpaIlii
o6am3pka 10 100%;

o I IWHaMIYHUX — mpupicT A0 +10% TOYHOCTI Ta MOMITHO PIBHOMIpHIIIA
JTMHAMIKa BIIEBHEHOCTI,

o latency ta FPS mnpakTuuHO HE 3MIHWIHCS, MO MATBEPKYE MiHIMAIbHI
HaKJIaJ{Hl BUTPATH B1Jl CEHCOPHOI 1HTErpaii.

OTpumani pe3ynbTaTd JAEMOHCTPYIOTh, 10 MYJIbTUMOJAIBLHUN MIAX1A MIABUIILYE
CTIMKICTh CHUCTEMH [0 IIyMy, 3MIHM OpI€HTalli MPUCTPOIO Ta I1HIUBIIYyaTbHUX
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BIIMIHHOCTEH y BHWKOHAHHI ECTiB, 3a0e3medyroun cTabuIbHYy poOOTYy HaBITH Ha
IPUCTPOSX CEPEAHBOTO KIIacy.
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®dakyJbTET KOMIT IOTEPHHUX Ta 1HGOPMAIIHHUX TEXHOJIOT1H
JlyubKuii HalllOHATBHUN TEXHIYHUN YHIBEPCUTET, Y KpaiHa

VY cyuacHOMy HHM(pPOBOMY CBITI NMUTAaHHS 3a0€3MEUCHHS OE3MEKU Ta 3aXUCTY
KoH(pimeHmiitHOT 1H(OpMaIlli B MepexeBUX cHCTeMaX Ha0yBae HaJ3BUYAHOI
akTyaibHocTi. KoprnopaTuBHI Ta NMpuBaTHI Mepexi 30epiraioTb BETUYE3HI MACUBU
KPUTUYHO BKIIMBUX JIAHUX Ta HAJIAIOTh JIOCTYI J0 LIIHHUX PECYPCIB, IO POOUTH iX
MPUBAOJIMBOIO MIMIEHHIO JJIsl KiOep3NmouuHIiB. JJist mpoTuii 3pocTaiounM 3arpo3am
(axiBI 3 iHGOpMaIIHHOT O€3MTeKH aKTHUBHO 3aCTOCOBYIOTH CIICIliali30BaH1 TEXHOJIOT1],
cepen AKUX 0co0JIMBE MicIle MOcialoTh honeypots (macTku-npuMaHku) Ta honeynet
(Mepexi-acTK).

Honeypot sBisie co0or0 1HHOBAIIMHY TEXHOJOTIIO KiOepOe3neKku, sKa J03BOJIsE
O€3MEeKOBUM aHATITUKaM BUSIBIIATH Ta JOCII)KYBAaTH HOBI METOJIUKH 3JIOMY, TAKTUKH
3JIOBMHUCHHKIB Ta BpPA3JIMBOCTI CUCTEM Yy KOHTPOJHOBAHOMY CEpPEIOBUIII. 3a CBOEIO
CYTTIO, honeypot MOXHa BU3HAYUTH SIK CIIELIAJIbHO CTBOPEHUH pecypc iHPpopMaLiifHOi
CUCTEMH, OCHOBHA LIHHICTb SKOrO TIOJISATa€ caMe€ B TOMY, 00 NPUBEPHYTU
HECaHKI[IOHOBaH1 a00 MPOTUITPaBHI CIIPOOU HOTro BUKOpUCTaHH:A [1].

[Ipocrime kaxxyun, honeypot pyHKITIOHYE€ sk CBO€EpiIHA ITU(POBA MACTKA-1MITAIis
CIpaBXHbOI CHUCTEMH YH CEpBEpa, CTPATEridyHO pO3MIIIEHA B MeEpEeKeBid
1HGpacTPyKTypl JUIsl 3alydyeHHs Ta BIJBOJIKAHHS TOTEHIIMHUX aTaKyBaJIbHHKIB.
Texniuno honeypots HalyacTilie peani3yloTbCid y BUIJISIAI BIPTyaJIbHUX MAIlIHH,
pPETENbHO HANAIMITOBAHUX [JII MAaKCUMAJbHO PEATICTUYHOI €eMYJIAIii CIPaBKHIX
KOMIT IOTEpHUX CHUCTEM. BOHM 1IMITYIOTh POOOTY THUIIOBUX MEPEKEBUX CIIyXkKO,
3aMyCKaloTh PEATICTUYHO BUTJISAAI0U1 IPOrpaMu, BIIKPUBAIOTh CTAHJAPTHI MOPTH Ta
JEMOHCTPYIOTh XapaKTCPUCTUKH, BJIACTHMBI 3BHYAHHUM cepBepaM 4YH POOOYHM
CTaHIIIsIM Yy KOPIIOpPaTUBHIN Mepexi, CTBOPIOIOUM MEPEKOHJIMBY 1703110 JIETITUMHOL
L1 71 aTaKH.

Honeypot sik npoakTUBHUI 3aXMCHUN MEXaHI3M MPEACTaBisi€ COO0I0 HE3aMIHHUN
THCTPYMEHT J1sl 3a0€3NeYeHHs] KOMIUIEKCHOT Oe3MeKn MEpeKeBoi IHPPACTPYKTypU B
PI3HOMaHITHUX Cy4YacHUX 3acToCyBaHHSX. OCOOJMBO aKTyaJbHUM II€ PILICHHS CTa€
JUTSI TAKUX IIIUPOKUX Tamy3el, sk [arepuet pedeit (1oT), 6e31poToBi ceHCOpHI Mepexi
(WSN), iHTeneKTyallbHI TPAaHCHOPTHI CHUCTEMH, MPOMHCIIOBI MEPEeXi Ta KPUTHYHA
iH(dpacTpykTypa. 3aBISKH CBOIM MPOAKTUBHIN TPHUPOAI Ta MOMKJIMBOCTI MOBHOTO
KOHTPOJIIO HaJl cepefoBUIlEM, honeypot 31aTHU e(pEeKTHUBHO 3aIy4aTy MOTEHIIHHUX
3JIOBMUCHHUKIB JIO B3aEMO/I11 3 TIAPOOICHUMHU CUCTEMHUMH PECYpCaMHU Ta IMITOBAHUMU
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cepBicaMu, CTBOPIOIOYH 1TIO31I0 CTIpaBkHiX miiel. [le mo3Bomse He nuie 3amooirtu
aTakaM Ha KpUTUYHO BaXKJIMBI Ta LIHHI peCypCH OpraHizailii, ajie i JeTajabHO BUBUUTH
METO/IY, TAKTUKHU Ta IHCTPYMEHTH, sIKI BAKOPHUCTOBYIOTh KiO€p3JIOUHHIII.

HesBaxarouu Ha 3HaYHY KIJTBKICTh HAYKOBHUX JTOCHIJI)KE€Hb, TPAKTUYHUX PO3POOOK
Ta BOPOBAaKEHb y Il cdepl 1HPopMaIliiHOi Oe3MeKu, J0CI 3alUIIAEThCS HU3Ka
HEBUpIIMIEHUX TMpobsieM Ta BUKIMKIB [2]. Cepena HaMOUIbII KPUTHUYHHX MOXKHA
BUJIUTUTU MPOOJIEMY IIEHTPaAII30BaHOI CUCTEMH yIPaBIiHHS 0€3MEeKOI0, 1110 CTBOPIOE
€IWHY TOYKY BIJMOBH, HEIOCTaTHI OOYHMCIIOBAJIIbHI TOTY>KHOCTI aKTyaJlbHHX
3aXHWCHUX CUCTEM I 0OpPOOKH BEIMKUX 00CSTIB TpadiKy B peaTbHOMY Yaci, a TAKOX
3HAYHUI BIUIKUB JIIOJCHKOTO (pakTopa Ha e(PEeKTUBHICTh 3aXUCTY.

3aBAgKM 1HTErpalii Ta rIMOOKOMY aHami3y JNaHuX, 310paHHUX 3a JOMOMOTOIO SIK
MaCUBHUX (CHCTEMH MOHITOPUHTY, aHaii3aropu TpadikKy), TaK 1 aKTHUBHHUX
IHCTPYMEHTIB (CKaHEpU BpA3JIMBOCTEH, CHCTEMH TECTYBaHHs), MOYKHA CTBOPUTHU
IHTENEKTyaJIbHy CXeMy AWMHaMigyHOi KoH@irypamii honeypot-cuctem. Taka cxema
MOke OyTH yCHIIIHO BIPOBaJKEHA B JIoOKanbHy Mepexy (LAN) mis posropranHs
KOPIIOPATUBHOI MEpPEekeBO1 1HPpacTpyKTypu mignpueMcrta. lpyu npomy crpaBkHs
BUpPOOHMYA cucTeMa Ta mipobiieHe honeypot-cepeoBuiie 0 JHOYaCHO (PYHKITIOHYIOTh
y peKHUMi peabHOTo yacy. MepexeBuit Tpadik, 11eHTU()IKOBaHUHN SK JIETITUMHHMA 200
MOTEHIIHO arpeCUBHUI HA OCHOBI MOBEIIHKOBOTO aHAII3Y, CIYKUTh KPUTEPIEM Ta
METPUKOIO  JIJI1  CTBOPEHHS  JAMHAMIYHUX  T[PUMAHOK 3  aJalTUBHUMU
XapaKkTepuCTHKaMH. BiAMOBIIHO 10 MOTOYHOTO HABAaHTAKEHHS MEPEX1 Ta BUSBICHUX
3arpo3 CHCTeMa I'eHEepye JIeTaJbHUN YMCIOBUN pe3ybTaT Ta aHAIITHYHI 3BITH PO
¢byHKkUi0HYBaHHA honeypots 1 NPOAYKTHUBHICTb 3aXUILIEHUX CEPBEPIB.

KinbkicTe cnpo® 370BMUCHUKIB OTpPUMAaTH HECAHKI[IOHOBAHMM JOCTYyH [0
iH(popManiiHuX cucteM MocTiiHO 3pocTae. LloaHs (ikCyroThCsS HOBI BUIIAJKU aTak,
1] Yac SKUX KiOep3J0YMHII BUKOPUCTOBYIOThH CIIEIiali30BaHl IHCTPYMEHTH (nmap,
subseven Ta 1H.), II0 JO3BOJSIOTH iM CKaHYyBaTH MEPEKEBl MOPTH, BUSBIATU
Bpa3jMBOCTI, JOCHIKYBAaTH CTPYKTYpy KOPIOPATUBHUX CHUCTEM 1 Hamaratucs
IPOHUKHYTH B HUX. 3 METOI MiHIMI3alii TaKuX PU3UKIB KOMIIaHIi BIPOBAKYIOTh
OpanaMayepu, fKi KOHTPOJIOITH 1 (IIBTPYIOTh 30BHIMIHIA MepexeBuil Tpadik,
3armo0iraroyM HECAaHKIIOHOBAHUM IT1KJIFOUEHHSM 1330BHI.

Onnak HaBiTh HaMkpamii OpaHaMayepd HE 3[aTHI BUSBUTH aTakW, IO
3MIMCHIOIOTHCSI  BCEPEIMHI KOPIOPATHMBHOI MEpEXi — HaNpukian, 3 OOKy
CKOMIIPOMETOBAHUX MPHUCTPOIB a00 KOPHUCTYBadiB. Y TaKUX BUMAAKaX Ha JOMOMOTY
npuxoaaTh IDS, siki aHanizyloTh MepexeBuid Tpadik y pealbHOMY 4aci, BU3HAYAIOTh
O3HAaKM EKCIUIOWTIB 1 BIJOMMX Bpa3MBOCTEH, (OPMYIOTh MOINEPEIHKEHHS, BEAYTb
’KYpHaJIH MOA1N Ta aBTOMaTUYHO CIOBIIIAIOTH aIMIHICTPATOPIB PO MOKIIUBI 3arPO3H.

JIs miABUILICHHS PIBHS 3aXHMCTY 3aCTOCOBYIOTHCS TAKOXK CHCTEMHM 3aroOiraHHs
BTOpTHEHHsIM. BOHM He nwille BUSBIAIOTH, @ 1 aKTUBHO OJIOKYIOTH BiJIOMi aTakd, a
3aBASKUA aHAJI3Yy TMOBEIIHKOBUX IMA0JOHIB MOXYTh €(PEKTUBHO MPOTHIISTH HaBITh
HOBHM, paHiIlle HEBIJOMUM THITaM Kibep3arpos.

SIK110 37I0BMUCHUK 3yMi€ BUBHAYUTH OCHOBHY JIAHKY B CUCTEMI, BIH MOKE€ 3MIHUTH
CTpaTerito aTaky Ta BAKOPUCTATH BUSBIECHY BPA3JIUBICTb JIsl JOCATHEHHS CBOIX ITIEH.
{00 MiHIMI3yBaTH TaKHil pU3MK, HEOOXITHO MOOYIyBaTH CUCTEMY 3aXHCTY, sIKa HE
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3aJICKUTH BiJl EAMHOTO IIEHTPAILHOTO By3ia. OMHUM 13 Halle()eKTUBHINIUX ITIIXO/IIB €
BUKOpHCTaHHs TexHousorii blockchain. Lls TexHomoris 6a3yeTbes Ha 0araToBY3JIOBIM
CTPYKTypi, J€ KOXeH By301 (node) Oepe ydacTh y Mpoleci IEpeBIpKH Ta
HiATBEp/DKEHHs 1HGopMaIlli mepes THUM, sIK BOHA IMOTPANUTh Y CIUIBHHH JIAHIIOT
TaHuX. 3aBISIKU IIbOMY OyJlib-sika cripo0a 3MiHUTH abo migpoOuTu iHdopMalio 0e3
3roAu OUIBIIOCTI BY3JIB CTa€ MPAKTUYHO HEMOXJIMBOIO. JIMHAMiYHE OHOBJICHHS,
BaJIiJIallisl Ta HE3AJIEXKHICTh BY3JIIB 3a0€3M1eUyI0Th BUCOKHH PIBEHb CTIHKOCTI CUCTEMHU
10 kibepaTtak 1 3BOASATH 1O MIHIMYMY pHU3HKH, TOB’sI3aHI 3 ILIEHTPaJIi30BAHUM
kepyBaHHsaM. Takum unHoMm, Blockchain BucTymnae eekTUBHUM 1HCTPYMEHTOM IS
MOCHUJICHHS K10epOe3MeKH.

CydacHuil mporpec y Tanmy3i OJOKYEHH-TEXHOJIOTIH CTBOPIOE PEBOJIOLINHI
MEPCHEKTUBH [UJIsl TOCHJIEHHA UU(poBOi O€3MeKkd B PI3HOMAHITHHX CEKTOpax
€KOHOMIKH Ta JE€P>KaBHOTO yIPaBIIHHS. biloKueliH NponoHye IHHOBALIIMHUI MIAX14 A0
peectpallii, 30epeKeHHsI Ta YIpaBliHHSA 1H(OpMAIi€l0, TAPAaHTYIOUYM HE3MIHHICTh
3aMuCcaHuX JIaHUX 0€3 y3ro/>KEHO1 3T0/IM BCIX YUYACHHUKIB JICIEHTPATI30BaHOT MEPEXKI.
Taka ¢yHmameHTallbHa OCOOJIMBICTH TMEPETBOPIOE OJOKYEHH HaA MOTYKHHUM 3aci0
MpOTHU/III HECAHKIIOHOBAHOMY BTPYYaHHIO Ta IIJIECHPSIMOBAHUM MAHIMYJIALISIM 3
KpUTU4YHOIO 1H(DOopMartiero [3].

KitouoBi xapakTepUCTHKU OJIOKUYEHH-apXITEKTYpH, 30KpeMa JCIeHTpPaIi30BaHe
30epiranHs i1H(opMalii, KpunrorpadiyHUN 3aXHCT TpaH3aKIiil Ta MpaKTHYHA
HEMOXJIMBICTh (pasbcudikanii AaHWX, BIAKPUBAIOTH SKICHO HOBI TOPU30HTH B
oprasizaimii KOMIUIEKCHOI LH(poBoi Oe3neku. BrnpoBamkxeHHs 1€l nepeaoBoi
TEXHOJIOT1i JO03BOJIIE ICTOTHO TIJBUIIUTH €(PEKTUBHICTH CUCTEM MOHITOPHHIY,
CYTTE€BO MOKPAUIUTH CHPOMOKHICTh BHUSBIICHHS MOTEHUIMHMX 3arpo3 Ha pPaHHIX
CTaJisAX Ta 3a0€3MeUnTU HAINMHY MPOTUIII0 clipo0aM HempaBOMiIpHOTO JocTymy. Lle
rapaHTye SIKICHO BUIIMI piBE€Hb 3aXUCTy KOH(DIACHLINHOI 1HpOpMAallii Ta ITICHOCTI
KPUTUYHUX JJAHUX OpPTraHi3awii.

Texnozoris blockchain pyHkIioHy€e Ha OCHOBI CKJIATHOTO MEXaH13My KOHCEHCYCY,
AKuM 3a0e3nedye HaAIMHICTh Ta Oe3MeKy nepenayl JaHuX y po3noeHin Mepexi [4].
Bysnu-BanigaTopyu BUKOHYIOTh KPUTHYHO BaXJIMBY POJIb y MEepeBipiil iHPpopMailii, 1o
HAJXOJUTH BiJl PI3HUX yYaCHHUKIB Mepexi. Uepes mpoliec KOJEKTUBHOTO TOJIOCYBaHHS
BOHU TMPUKUMAIOTh PIMICHHS MIOJI0 JOMYCKY HOBHX JaHMX N0 OJIOKuerHy. SIKIo
iH(dopMaIliss He TPOXOJUTh BepH(iKaIlito, By30J-1HIIIATOP aBTOMATUYHO MOTPAIUIIE
17 TA03pY, 0 CYTTEBO YCKJIAJHIOE MPOBEAEHHS aXpaChbKUX Onepalii.

brokueitn sBise co0or0 T00abHY JELEHTPAI30BaHy MEpEexKy, sIKa MOXKe
HaJl4yBaTH MIJBHOHM KOPUCTYBayiB MO BCbOMY CBIiTy. KoOXXeH ydacHHK Mae
MOXJIMBICTh JI0JIJaBaTH HOBY iH(oOpMaIlito 10 JaHIIOTa, MPU IbOMY BCl JaH1 HaAIHHO
3aXUIIEH] KpUOTOrpapiyHUMHU METOJaMU. Y HIKAJIbHICTh CUCTEMHU TMOJISITAE B TOMY, 11O
pelITa y4acHUKIB MEpPEKi HECYTh BIANOBIIANBHICTh 3a Bepu(IKalil0 JOCTOBIPHOCTI
iH(pOopMarii, ika J01a€ThCA.

Jng  3a0e3nedyeHHs LbOTO  MPOLECY  BUKOPUCTOBYETHCS  TPUKIIOUOBA
KpunrorpadivyHa cucreMa, o BKIIOYAE MPUBATHUHN KITIOY, TyOIIYHUHN KITFOU Ta KITIOY
OTpUMYyBaua, K 300paxkeHo Ha pucyHKy 1. L{s cuctema 103BoJIsI€ yuacHUKaM HE JIUIIIEe
MEpeBIPSATH ABTEHTUYHICTh JIaHWX, ajleé W OJHO3HAYHO 17AeHTU(IKYBATH IX
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MOXO/KEHHS. 3aBAAKM TakKid apXiTeKTypi, HaBiTh BHYTPIINIHI aTaku 3 OOKy
3JIOBMHUCHHKIB, SIKi BK€ MTepeOyBalOTh Y MEpeXi, CTAIOTh HAA3BUYANHO CKIIATHUMHU IS
BUKOHAHHS O€3 BUSBICHHS, IO POOUTH OJIOKYEHH OJHIEI0 3 HaHOE3MeUHIIINX
TEXHOJIOT1M CYy4aCHOCTI.

Mignuecani

Dawi Mpueathuii AaHi
Nignue Knrod KAalouem

:L

MyBniurmii Mignuc aeTopuzosano AKwWwo

Kntou AEA Xell 3HaYeHHA
iAeHTHYHI

Pucynok 1. lludgpysanus nepenayi nanux B Blockchain [2]

MexaHi3M OHOBJIEHH 1H(poOpMaIllli y OJIoKueiH1 nepeadayae, M0 BIACHUK JaHUX
CTBOPIOE HOBHM OJOK, SKUM HaIOyNOBYEThCS HaJA MoONepeaHiM, GopMyrouu
YVHIKaJIbHUIA Kpunrorpadiunuii JaHIroxkoK. HaBiTe HaliMeHiia Mmoaudikariist — 3MiHa
€IMHOTO CHMBOJIy YU PO3AUIOBOTO 3HaKy — aBTOMAaTU4YHO TpaHCcHopMye BCIO
CTPYKTYpPY MEpEKEBOro JaHiora. Taka apxiTekTypa 3a0es3leuye IOBHOIIIHHE
BIICTE)KCHHSI KOXXHOI Mojaudikaiii abo KopuryBaHHS OyJb-SKOTO CErMeHTa
iHdopmarrii. Cuctema rapaHTye abCONMIOTHY 30€pEKEHICTh JTaHUX 0€3 MOKIIMBOCTI 1X
0e3CIiAHOTO BUIAJICHHS, aJKE KOPUCTYyBadl MOXKYTh 3BEpTATUCA JO MOIMEpPEAHIX
Bepcii OJOKIB Il aHaMi3y 3MiH. Taka CKpynyJibO3Ha METOJIONOTIS TOKYMEHTYBaHHS
HaJla€ CUCTEMI MOXKJIMBICTh O€3MOMUIIKOBO 1EHTU(PIKYBATU OJIOKH 3 HEKOPEKTHOIO
a6o cdanscudikoBaHorw 1Hopmarlliero, epeKTUBHO 3amobiraroud BTpaTl YU
KOMIIPOMETAIlli JaHUX Yy MEPEXI.

Texnozorisa blockchain noOyaoBana Ha mpuHLKII A€TIEHTpalli3allii, TOOTO BOHA HE
Ma€ €IMHOTO KEPIBHOTO IEHTPY UM ICHTPAIHLHOTO CXOBHUINA JaHUX. YC1 YYaCHUKH
MepeKi OJHOYACHO BUCTYIAIOTh 11 YaCTUHAMU — KOXKEH 30epirae Komito abo ¢pparMeHt
JaHIrora 0J10KiB 1 6epe y4acTh y Tpolieci MepeBipKu TpaH3akIlii [5]. 3aBasku MboMy
JaHl TIOCTIMHO KOHTPOJIIOIOTHCSA CIITBHOTOI KOPUCTYBAyiB, IO YHEMOXKIIMBIIIOE
nonaBaHHs (QanbiuBoi iHPopMallii abo BHUAANEHHS BXK€ MIATBEPKCHUX 3aIlUCIB,
3a0e3neuyroun MPo30PICTh 1 HAIWHICTh CHCTEMHU.

AHani3 cyyacHuUX cucteM honeypot BUSBMB 3HAUHMN MOTEHLIAN iX MOAAIBLIOTO
PO3BUTKY Ta BIOCKOHAJICHHS, & TaKOXK MOKJIMBICTh MAacIITa0yBaHHS 1 PO3IIUPECHHS
¢ynkuionansHoCTi. [IpoTe, TpaauiiitHi honeypot 3anumarTbes LHEHTpani30BaHUMU
CHUCTEMaMH, III0 3yMOBJIIOE€ HASBHICTh THUIOBUX HEJOJIKIB TAaKOro MAXOAYy —
HacaMmIiepes] 3aJIeXHICTh BiJ UEHTPAJbHOTO cepBepa KepyBaHHS. Y  pasi
KOMIIPOMeETAIlii IIbOTO KJIFOYOBOTO BY3J1a 3JIOBMUCHUK MOXE aJlallTyBaTH CBOi Aii, 110
3HAYHO 3HMXKYE €(PEKTUBHICTh CUCTEMH 3aXucTy. JlJis yCyHEHHS 1TaHO1 Bpa3JIMBOCTI
JOIIIJILHO CTBOPUTH apXITEKTYPY, KA HE 3aJICKUTH B1J] OJTHOTO LIEHTPY YNPABIIHHA. Y
MeXaxX HaIlloro JIOCHIKEHHS OyJi0 3amporOHOBAaHO BHUKOPUCTATH TEXHOJOTIIO
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Blockchain six nmemeHTpamizoBaHy 0aratoBy3JIOBY CHCTEMY, Y SKIA KOXXEH BY30II
MIITBEP/KYE JOCTOBIPHICT, OTpUMaHOi 1HopMali mepen il BKIIOYEHHAM Y
3arajibHUM NOTiK JaHuX. Ha miit ocHOBI OyJ10 3MOACIBOBAHO AUHAMIUHY PO3IOAIICHY
CHUCTEeMY YIIpaBIIiHHS, 10 BUKOPHUCTOBYE BiacTUBOCTI Blockchain, ta mpoBeaeno
aHaji3 ii mapameTpiB 1 edekTuBHOCTI. Po3pobieHa cuctema ¢GyHKIIIOHYE HAa OCHOBI
B3a€EMOJIl JBOX THIIB YyYaCHHUKIB: 3JIOBMHCHHMKA (Xakepa), SKHH HaMaraeTbCs
OTpUMATH HECAHKI[IOHOBAaHUN JOCTYI, Ta JIErITUMHOTO KOPUCTyBada, IO Mae
BCTAQHOBJICHUH 3aXUIICHUM 3B’A30K 13 CHOpPaBXKHIM CEpBICOM. ABTOPHU30BAHUMN
KOPUCTYBa4 BOJIOJII€ MOXJIHMBICTIO 30epiraTé TEOJOKAIliiHI JaHI 4epe3 OCHOBHHMA
CEpBIC 1 Ma€ NOCTOBIpPHY IH(OpPMAIII0 MPO TOYHI KOOPIWHATH MiCIIC3HAXOKEHHS
00’exTiB. TexHONOTIYHY OCHOBY CHCTEMH CTAaHOBUTH IMpHBATHA OJOKUEHH-Mepexa,
[0 CcKJaaaeTbest 3 N By3JiB (XOCTIB), SIKI OpraHi30BaHi 3a MPUHIIMIIOM peer-to-peer
apxiTekTypu. KpUTHYHOIO OCOOJIMBICTIO 1€l Mepexl € il 130JbOBaHICTh — BOHA
(YHKIIOHYE K 3aKpUTa €KochcTema 0€3 MOKIMBOCTI 30BHIIIHBOTO JOCTYITY, LIO
3abe3neuye J0JIAaTKOBUM pIBEHb O€3MeKu Ta KOH(MIACHIIHHOCTI JaHUX Bij
MOTEHIIHHUX aTaK 330BHI.

dyHaaMeHTalIbHOIO OCHOBOIO TexHousorii Blockchain nis mepenmadi Ta oOMiHYy
iHhoOpMaIli€l0 BUCTYMA€ CKJIAJAHUM MEXaHI3M JIOCATHEHHS KOHCEHCYCY MIXK
ydacHUKaMu Mepexi. CrerfianizoBaHl BY3JU-BaliJaTOPU PETEIBHO aHANI3YIOTh Ta
BepU(DIKYIOTh YCi JAaHi, 0 HAJAXOATh BiJ] IHIIUX YYACHUKIB PO3IOALIIEHOT CUCTEMH.
Yepe3 neMOKpaTUYHHM TIPOIEC KOJICKTUBHOTO TOJOCYBAaHHS BOHH YXBaJIOIOTh
PILIEHHS MI0JI0 JIETITUMHOCTI 1H(OpMalii Ta JOIIIBLHOCTI 11 BKIIOYEHHS /10 3arajibHol
Mepexi. Y BUIMAAKy BHSBJICHHS OYyJb-IKUX pO30DKHOCTEH abo HeyCHIIIHOI
Bepu(ikalli, By30J-IKEPENO 3aMUTy aBTOMAaTUYHO KOMIPOMETYETHCS Ta MOTPAIUISIE
17 migo3py. 3aBAsSKH Takiil OaraTOpiBHEBIM CHCTEMI MEPEBIPOK, HABITh BHYTPILIHI
kibepaTaku 3 OOKYy 3JIOBMUCHHKIB, IO BX€ NepeOyBarOTh YyCEpeauHl Mepexi,
BUSIBJISIIOTHCS HAJ3BUYAMHO CKIIQTHUMU JJI HETTOMITHOTO BUKOHAHHS Ta MPAKTHYHO
3aBX/IM JIETEKTYIOTHCSI CUCTEMOIO O€3IEKH.

OckipKH 0OMIH TaHUMHU MK XOCTaMU 3a0e31edye cTablIbHy Ta KOPEKTHY poOOTY
BCl€El CHCTEMH, Il JIaHl MalOTh KIFOYOBE 3HAYCHHS ITJI Yac aHamizy Oe3IeKkwu.
[TepenbauaeThes, MO KOKEH XOCT € YHIKAIBHUM JKEPEJIOM BJIACHUX JAHUX, & TOMY
OyIb-sIK1 BIAXWJICHHS Y IXHIH CTPYKTYpP1 UM BMICTI MOXKYTb CBITYUTHU TIPO MOTESHINIITHY
3arpo3y. SIKIo jgaHi MICTATH IIKIIJIKMBI KOMaHId a00 BUKOHYIOTH HeOe3IeuHi Jii, TO
XOCT, SIKMH X CTBOPUB, PO3TIISAAETHCS K 3JIaMaHU a00 CKOMIIPOMETOBAHUM.

B excniepuMmeHTanbH1A YaCTHHI TOCTIIHKEHHS MPEJCTABIICHO JeTalbHI Pe3yIbTaTh
MPOBEICHOI CUMYJISiLIi  KidepaTak Ha CHELiadbHO MIATOTOBJIEHE Bpa3jiuBe
cepenoBuiie. OTpuMaHi pe3yJbTaTH CUMYJISIIT OyJaM TMepelaHi J0 CHUCTEMH
JTOCIDKEHHS K1I0€P3JI0YMHIB VISl TOAIBIIOTO KOMILJIEKCHOTO aHaJi3y Ta BUSBJICHHS
3aKOHOMIPHOCTEH 3JIOYMHHOI aKTUBHOCTI.

CepenoBuiie Ajii TEHEPYBaHHS JKypHaliB TMOAIM mNOOyIOBaHO Ha OCHOBI
po3noaiieHoi cuctemu mpumaHok (honeypot), 1m0 BUKOPUCTOBYE TEXHOJIOTIIO
Blockchain nnms 3a0e3medeHHss LUTICHOCTI Ta HE3MIHHOCTI 310paHUX JaHUX.
OcHoBHMMH (PYyHKILIOHAIBHUMHU BYy3JaMH cHCTeMU € BeO-cepBicn Nginx, sKi
BUKOHYIOTh POJIb PEBEPCUBHUX IPOKCI-CEPBEPIB, 3a0€3MeUyroun MapiipyTH3AII0
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Tpadiky Ta nepBuHHy (imbTparito 3anuTiB. OKpiM LBOTO, IHYPACTPYKTypa BKIHOUAE
KOHTEHHEPU30BaHI E€K3eMIUISIpH BpasiuBoro BeO-3actocyHky OWASP JuiceShop,
SKUH MICTUTh IIMPOKUH CIIEKTP TUTIOBHUX BPA3IMBOCTEH CydacHUX BeO-10/IATKIB.

JlJis  eKCTIepUMEHTAILHOTO aHalli3y pealli3oBaHO CHUMYJIAIi TPhOX KaTETOpiid
KiOepaTak: aTakv 3 BUKOPUCTAHHSIM aBTOMAaTH30BaHUX iHCTPYMEHTIB CKaHYBaHHS Ta
ekcIutyatarii BpaznuBocteid, DDoS-ataku pi3HOi 1HTEHCHMBHOCTI [6], a TakoX
IIJIECIIPSIMOBAHI1 1H €KITIMHI aTaku, 30kpeMa SQL-1H’ekI1ii Ta MI>)KCAUTOBHI CKPUIITHHT
(XSS).

NGINX NODE.JS

—#— Y3 L BIATNYKY CTETHYHHMX XOCTIB Yac BIATYKY AMHEMIYHWX XOCTIB

1400 —— YA BiAMYRY CTATHYHMX XOCTIB YacC BiAryEY AMHaMIYHHX XOCTIB
1401

1200 800

-

1000 700
800 000

600 500

400 — 400
Pucynok 2. Yac BiIryKy cepBiciB

VY X0/l eKCIIepUMEHTAIBHOTO JOCTIIKEHHSI OYJI0 371HCHEHO 1ICHTUYHY KUTbKICTD
kibepaTak Ha JBI Pi3HI apXITEKTYpPH CHUCTEM 3aXHCTY: TPAJULINHY IEHTPaIi30BaHy
CUCTEMY 3 TMpOTPAaMHHMMU TPUMAHKAMH Ta I1HHOBAIIMHY JIUHAMIYHY CHCTEMY,
pO3po0JIeHY Ha OCHOBI 3aIIPOTIOHOBAHOTO METOY.

3anmponoHOBAaHW  METOJ BUKOPUCTAHHS MPOTPAMHHUX TPUMAHOK, SKUN
IPYHTYEeThCSL Ha TexHounorii blockchain, nemoHcTpye cyTTeBy mepeBary y HMpOTHIII
3TOBMHUCHHKAM. 30KpeMa, JIJIsl YCHIIIHOTO MPOBEICHHS aTakh Ha MEPEKY, 3aXUIICHY
IIMM METOJOM, 3JIOBMHCHHMK TNOBHHEH 3aJisITH 3HAYHO OLJIBIII OOYHMCIIIOBAJIbHI
MOTY>KHOCTI, BKJIIOYAIOUM MPOAYKTUBHIIII KOMIT'IOTEPU Ta CEPBEPHU, 3 AKUX
3M1MCHIOEThCSL aTaka. KpiM TOro, 4acoBi BUTpaTH Ha peai3allil0 aTakud 3pOCTalOTh
npubauzno Ha 30%, o Hajmae QaxiBusgM 3 KiOepOe3neku JOJATKOBUM dYac ISt
BUSIBJICHHS 3arpO3H, aHAJI3y CUTYyaIlil Ta BOPOBAKEHHS aJIeKBATHUX KOHTP3aXO/IiB.

Y xomi nmocmimkeHHs Oyino 3maiiicHeHo 3araioM 50 cmpoO kibeparak, siki
PIBHOMIPDHO PO3MOAUTMIIMCS MDK JBOMa apxXIiTEKTypamMu Mepexi: 25 artak
CHPSMOBYBAJIMCS Ha CUCTEMY 3 BIIPOBAXKEHOIO PO3POOJICHOI0 MOICIUII0 3aXUCTY, a
1HII 25 — Ha TpajguIliiHy LEeHTpaii3oBaHy iHGpacTpykTypy. KoxkHa okpema aTaka
SBJISTIa COOOI0 KOMIUIEKCHUHM CIIEHapii, 10 MOEAHYBAB TPU PI3HOMAHITHI METOIUKH
3MOBMHUCHOTO BIUTMBY: DDoS-artaku s TepeBaHTaXEHHS CHCTEMH, CUMYJISIIIIO
1H’€KIIMHUX aTaK Ui BUSBJICHHS BPA3JIMBOCTEH Ta aKTHBHE CKaHYBaHHS 3 METOIO
imeHTudIKamli  BIAKPUTHX TOPTIB 1 CepBICiB. ATaka BBaxKajaci MOBHICTIO
HEUTpai30BaHOIO JIMILIE 32 YMOBH YCIIIIHOTO BIIOUTTS BCIX TPhOX BEKTOPIB 3arpO3H.

Bapto migkpeciutu, 1o honeypot-cucreMu B ILEHTPaATI30BAHUX MOJCISIX
BUKOHYIOTH creuu(iuny QyHkmito. SK 3a3Hayaiocs MNONEepeAHbO, BOHU HE €
OesmocepenHiM 3aXHCHUM 0ap’epoM, a pajiie CIyryoTh pOBBlI[yBaJ'IBHI/IM €JIEMEHTOM
0e3MeKoBoi apXiTeKTypH. [XHe OCHOBHE MPU3HAYEHHS TMOJSATAE y BifBONIKAHHI yBaru
aTaKyBaJbHUKA, JIETAIbHOMY MOHITOPHHTY WOro i Ta CHCTEMaTUYHOMY
JOKYMEHTYBaHHI BCIX KpPOKIB Y CIEMiali30BaHUX XypHamax mnomid [7]. 3 25
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MPOBEICHUX aTaK Ha IIEHTPAJIi30BaHy CHUCTEMY ITOBHOIIIHHO 3a0JIOKOBAHO JHIIE 6
BUIAJKIB 3a BCIMa TpPhOMa KPUTEPISIMHU, IO CTAHOBUTH MpuOIM3HO 24% BIA
3arajbHOTO O0CATY.

AHali3 pe3ynbTaTiB JEMOHCTPYE YITKY 3aKOHOMIPHICTh: €(DEKTHUBHICTh 3aXUCTY
JEMOHCTPYE TEHJEHIII0 10 3HIKEHHS Yy MIpY 3pOCTaHHS 3arajibHOi KUIbKOCTI
aTakyroouux i Ha cucremy. OcoOIuBY yBary npuBepTae Tod (akT, 1mo npubdIu3HO
24% Bia 3arajpbHOrO YHUCia aTak JOCSTIU MOBHOIO YCHiXy Ta 3MOIUIM MPOHUKHYTH
gyepe3 yci piBHI 3axucTy. lle crajmocss BHACHiIOK TOTO, IO 3JIOBMHUCHHUKH BUSBUJIH
MIporpamMHy IPUMaHKYy, PO3Mi3HAM 11 MpU3HAYEHHS, O0IHTIUIH T1e# 3aXUCHUN MEXaHI13M
1 TepeHampaBWId CBOi 3yCHJUISI O€3MOCEepPeHhO Ha JIETITUMHY MEPEXKEBY
1HGPACTPYKTYPY.

JleTanbHUM pO3MO/LI 32 TUTIAMU aTaK MOKa3y€e HACTYITHY KapTUHY 3axucty: DDoS-
aTaK¥ BIAJI0Cs YCHIIIHO 3a0JI0KyBaTH y 15 BUNagKax i3 25 MOXKIMBUX, 110 CTAHOBUTH
60% B17 3arabHOI KUIBKOCTI aTaK IbOTO TUIY. ATaKU CKaHYBaHHSI BIAKPUTHX MOPTIB
1 cepBiciB Oyiu HedTpaizoBaHi 18 pasiB 13 25 cnpob, 1eMOHCTpYIOUH e(hEeKTUBHICTD
0JI0KyBaHHs Ha piBHI 72%. Halikpalill MOKa3HUKH 3aXUCTY BUSIBJICHO MPOTH CUMYJISIIT
1H €KIIMHMUX aTak: 22 yCHIIHUX OJIOKyBaHb 13 25 aTak, IO eKBiBaJIeHTHO 88%
edektuBHOCTI. [l 0O’ €KTMBHOI OIIIHKM Ta HAOYHOI UIIOCTpaIli 3aXxHUCHUX
MO>KJIMBOCTEH 3aIIPOIIOHOBAHOTO METOTy, 0a30B1 MOKA3HUKH Yacy BIJMOBIAI YOTUPHOX
KPUTUYHUX CIY>KO y HOpPMaJIbHOMY pexXuMi poboTu (0e3 aKkTUBHHMX aTak) Oynu
CUCTEMAaTU30BaHI Ta TMpEACTaBiIeHl y TaOauuHiil Qopmi 118 MNOJANBIIOTO
MOPIBHSJIBHOTO aHaI3y.

Taoauus 1
IIIBMAKICTB BIATYKY CEPBICIB 32 BIICYTHOCTI aTak
Cepgic Cratnunuii XocT, MC | JIMHaAMIYHUH XOCT, MC
Nginx 430 510
Node.js 450 525
Tomcat 505 590

CraTuyHl XOCTH JEMOHCTPYIOTh CTa0lIbHO Kpallll MOKa3HWKU Yacy BIATYKY
MOPIBHSHO 3 IMHAMIYHUMH aHamoraMu. HaBiTh 3a yMOBH pETENbHOTO HAJIAITYBaHHS
napameTpiB CKIAAHOCTI y KoHIrypaiiiHoMy ¢aim genesis s MiHIMI3aIi
O0OYHUCITIOBAJILHUX BHUTpAT, BOYJAOBAaHHI MeEXaHI3M KOHCEHCYCY, BIJIMOBIIAIBHHUIA 32
dbopMyBaHHS Ta Bajijaiiio OJOKIB y OJIOKYEIHI, 00’ €KTUBHO YHOBUIBHIOE IIBUIKICTh
oOpoOKM 3amuTiB JUHAMIYHUMHU cepBicaMu. OpHaK KPUTUYHOIO TIEPEeBaroro
IUHAMIYHUX XOCTIB 3aJIMIIACTHCS TXHS MABUIIEHA CTIHKICTE 10 DDoS-arak ta iHImx
37I0BMUCHHX BIUIMBIB, CIPSIMOBAHUX HA IOPYILLIEHHS JOCTYITHOCTI CITy>KO0H, 110 pOOUTH
iX 3HAYHO HAAIMHIIIMMU Yy MOPIBHAHHI 31 CTATHYHUMHU XOCTaMU 1]l YaC KPUTHYHHUX
HAaBaHTa)XCHb. BapTo 3BepHyTH yBary Ha Te, IO JAWHAMIYHI CXEMH MaloTh
[EHTPAI30BaHy apXiTEKTypy, III0 CTBOPIOE €AMHY TOUYKY 30010 Ta PU3UK 3MIHU TaHUX.
Po3pobiniena neuentpanizoBana blockchain-cxema ycyBae 1i npobnemu. Ha Biaminy
BiJl ICHYIOUMX pIllI€Hb, 1€ AUHAMIYHICTb CTOCYETHCS JIMIIE NMPUMAHOK, HOBa CXeMa
MEepIoIMYHO 3MIHIOE SIK MPUMAaHKH, Tak 1 peanbHl cepBicu. Lle yHEeMOXIuBIIO€E
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BUSIBIICHHSI CIIPaBXKHIX CEpPBICIB 3JIOBMHCHHMKOM, 3a0€3Meuyloud HaJidHUI 3aXHCT
CUCTEMHU BIJl aTakK.

[TincymMoByr04H, OTpUMaH1 €KCIIEPUMEHTANIbHI JIaHI TEPEKOHIUBO JEMOHCTPYIOTD,
IO 3alpONOHOBaHa JMHAMIYHA CHCTEMa MPOTPAMHUX MPUMAHOK 3HAYHO MEepeBaKae
TPaIUIIMHUN CTAaTUYHUHN MIAX17 32 €PEeKTUBHICTIO 3axucTy. He3Baxkaroun Ha Te, 110
BUKOpHUCTaHHs TexHoiorii blockchain BuMarae m0JaTKOBHUX OOYHCIIOBAIBHUX
pecypciB 1 MEBHOIO MIPOIO0 BIUIMBAE HAa MPOJYKTHUBHICTh JWHAMIYHUX XOCTIB, IIeH
BIUTMB 3aJIMIIAETHCS MiHIMaTbHUM. BomgHodac po3poOieHa apXiTeKTypa CyTTEBO
3HIDKY€E 3arajlbHe HAaBaHTAXKEHHS Ha 1HQPACTPYKTYpy HOPIBHAHO 3 KIACHYHUM
¢bikcoBaHUM pIIICHHSIM, 3a0e3Medyloud ONTHUMAIbHUN OanaHc MK Oe3meKoro Ta
PECYPCOEMHICTIO CHCTEMH.

3aBAsKU MEPIOAUYHINA 3MI1HI PEaIbHUX CEPBICIB 3JI0BMUCHUK BTPAYa€ MOKIUBICTh
ix igeHTU(iKallil Ta JJOKaIi3allii, [0 CYTTEBO MIABUIIYE PIBEHB 3aXUCTY BCI€T CUCTEMHU.
KoMmmiekcHe moenHaHHS TOKpAIIEHOi MPOMYCKHOI 3/aTHOCTI 1 3MEHIIEHOTO dYacy
BIITYKYy CEPBICIB pa3oM 13 3aCTOCYBaHHSIM 3aXHCHUX MEXaHI3MIB TEXHOJOTI]
blockchain Ta BhpoBa/KEHHSM PO3pPOOJIEHOTO METOY MPOTPAMHUX MPUMAHOK 13
JTUHAMIYHUMU aTpuOyTamMH i MITPYIOUUMH XOCTaMH JIEMOHCTpPY€E 3HAYHI MepeBaru y
3a0e3nedeHHi 0e3MeKru KOMIT FOTEPHOT MEpEeXi Ta MPOTH/Iii Kibep3arpo3am.
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3JACTOCYBAHHA MYJIbTUMOJAJIBHUX MOI[EJIEPI
I JIJISI ABTOMATHU30BAHOI OIITHKYU IHTEP®EHNCIB
KOPUCTYBAYA

KyabMmincskuil 11 KocTssHTHHOBHY
3100yBay BUIIOi OCBITH,
XapKiBCbKHUI HallIOHAIBHUN YHIBEPCUTET PaAi0CICKTPOHIKA

JI100uenko BajieHTHH AHATOJIIHOBHY
K.T.H., IOIICHT, JOLICHT Kadeapu iHPOpMaTHKH
XapKiBChKHM HAIIIOHAJILHUN YHIBEPCUTET PA10CIeKTPOHIKH

OcTtanHi pPOKH PO3BUTOK IITYYHOTO 1HTENEKTY TO3HAYMBCS AKTUBHUM
MOIIMPEHHSIM MYJIBTUMOJATBHUX MOJAETEH, 3AaTHUX MPAILIOBaTh 3 PI3HUMU THIIAMU
JAHUX — TEKCTOM, 300paKEHHSAMU, BiAeo Ta ayi0. OJJHUM 13 NepCIEKTUBHUX HANIPSIMIB
iX BUKOPHUCTAaHHS € aBTOMAaTM30BaHa OILlIHKA 1HTEp(EiCiB KopucTyBada. TpaauiiiitHi
MIIXOAW JIO OI[IHIOBAHHSI 3pYYHOCTI Ta €(EeKTUBHOCTI I1HTEpPeEiciB 3a3BHYA
nepen0dadaroTh 3ayUYeHHS €KCIepTiB ad0 MPOBEAEHHS KOPUCTYBALIBKUX TOCIIIKEHb,
K1l TMOTpeOyIOTh 3HAYHUX pecypciB 1 yacy. BomHouac MynbTUMOAANbHI MOJEINI
B1JIKpUBAIOTh HOB1 MOXKJIMBOCTI JUIsl aHAJ3y 1HTep(eiCciB y HanmiBaBTOMATUYHOMY YU
MOBHICTIO aBTOMaTUYHOMY PEXHMI, MOEAHYIOUH CEMAHTUYHE PO3YMIHHS Bi3yalbHOI
CTPYKTYpH, (DyHKIIIOHATFHOCTI Ta KOHTEKCTY BUKOpUcTaHHs [1-3].

CydacuHi MynbTUMOAIbHI Benuki MoBHI mojaeni (Multimodal Large Language
Models, MLLMs), Taki sk GPT-4/5, Gemini 2.x, Claude 3.5/3.7 Ta iH1111 MpOMUCTIOBI
CUCTEMH, SIKICHO 3MIHIOIOTh MIJIX1J 10 3a/1a4l aBTOMATU30BaHO1 OI[IHKKU 1HTEP(EHCIB.
BoHu 103BONISIIOTE HE JIMILIE PO3MI3HABATH BI3yallbHI €JIEMEHTH, & U IHTEpPIpPETyBaTH
iXHe QyHKIIOHAJIbHE TPU3HAYEHHS], OL[IHIOBATH 3pYUYHICTh B3a€MO/I1 Ta (hOPMYIIIOBATH
peKoMeH Al 111010 TTOKpaleHHs [4-6].

MynsTUMOAANIBHI CUCTEMH, IO IHTETPYIOTh KOMIT IOTEpHHM 3ip Ta 0OOpOOKY
MPUPOAHOI MOBH, 3/1aTHI «4YUTATW» 1HTEepdelc momiOdHO A0 JIOAUHU: PO3MI3HABATH
€JIeMEHTH, KJIacCU(PIKyBaTH iX 3a (PYHKI[IOHAIIbHUMH KaTeropisiMH, OL[IHIOBATH JIOTIKY
pO3TallyBaHHS Ta BUABIATH TOTEHINNHI MpoOieMu (MEpEeBaHTAKEHICTh EKpaHa,
HU3bKa KOHTPACTHICTb, HAJMIpHA KIJTBKICTh KPOKIiB) [7-9].

st Bamimarmii MOKIMBOCTEH MYyJIBTUMOMATBHUX Mojene y cdepl OmMiHKA
iHTepdeiciB KOPUCTYBaYa PO3pOOIEHO HU3KY BIAKPUTHUX OCHUMAPKIB 1 JaTaceTiB, 110
JI03BOJISTFOTH OIIHIOBATH TOYHICTH po3Mi3HaBaHHs cTpykTypu Ul, BiITBOpEHHS MaKeTiB
1 CEeMaHTUYHY y3TO/IKEHICTh MIXK AU3aiiHOM Ta KojaoMm [4-9, 13, 19-23].

~ Design2Code — 484 peanbhi BeO-ctopiHku (ckpinmoT + HTML/CSS) nns
TECTYBaHHS MOJEJECH y 3amadax MEepPEeTBOPEHHS NU3aifHy Yy KOI; METpUKH: Visual
similarity, layout accuracy [4];

~ Sketch2Code — Habip 11l OLIHIOBaHHS 3[IaTHOCTI MOJENEH 1HTEepIpeTyBaTu
pyxonucHi eckizu Ul Ta KOHBEpTYBaTH iX y MPOTOTUIIN BEO-CTOPIHOK [S];
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— Ul-Vision — 6enumapk s HacTinbHHX (desktop) rpadiunux iHTepdeiicis;
OKpIM BI3yaJIbHOTO CIPUUHATTS, TECTy€E €JIEeMEHTH B3aeMOJli (HATUCKaHHS,
nepeTsAryBaHHs, BBEJACHH) [8];

~ Interaction2Code — nepeBipsi€ 31aTHICTh MOJICJICH BIATBOPIOBATU 1HTEPAKTUBHY
JIOT1KY BE€0O-CTOPIHOK Ha OCHOBI MPOTOTHUITIB 200 crieHapiiB [13];

- WebCode2M — 2.56 miH nap «300pakeHHsl 1u3aiiHy — Koj + layout-nerani» 3
peasbHuX BeO-pecypciB; 3aCTOCOBYETHCS AJII MACIITA0OHOT OI[IHKU y3arajJbHIOBAaHOCTI
Mozeneii [19, 20];

— VISION2UI — peanpHmit garacer i3 layout-po3miTkoro /uisl 3a7a4d «au3aiH —
KOJ», 30CEpeKeHNI Ha TOYHOMY BiITBOpeHH1 MakeTty [21];

- DesignBench — xommiekcuumii 6enumapk 1ist pponteray (React, Vue, Angular,
HTML/CSS), mo oxoruitoe 3ajadi reHeparlii, penaryBants ta BunpanieHHs Ul-komy
[22];

- Web2Code — Benmuka konekilisi «webpage-to-code» 13 3arajibHOI0 PaMKOIO
OI[IHIOBAHHSI JIJIsl IHCTPYKIIMHOTO TIOHIHTY ¥ MEpeBIpKH; MICTUTh METOMOJIOTIIO Ta
METPUKH JJIs1 CIIPABEIITUBOTO MOPIBHIHHS [23].

Sk 3aCTOCOBYIOTBCS 1aTACETH:

1. Bxix: ckpinmot/maker (1, 3a moTpedu, TonoMi>KHUN TekeT a0o DOM);

2. Buxina: xon (HTML/CSS/JS/dpetimBopk) a60 aHaITUYHUHN 3BIT/CTPYKTYPa;

3. [TopiBHAHHS 3 €TAJOHOM: PEHJIEp KOAY VS. OpUTiHAJ; BIMOBIIHICTH PO3MITII;

4. Metpuku: visual similarity, element matching, layout accuracy, semantic
consistency, accessibility compliance;

5. BucHOBKU: aHami3 TUIMOBUX MOMWJIOK, CTIMKICTh JO PI3HUX CTHUJIIB MAaKeTiB,
y3arajibHIOBaHICTb.

PosrnsiHeMo TmipuKIIag 3acTOCYBaHHS MYJBTUMOJEN JUIsi aHami3y iHTepdeicy
KOPIIOPAaTUBHOTO BeO-calTy (BXIJ: CKPIHIIOT ToOdOBHOI cTopiHku 1920%1080 px,
HTML/CSS konu; onuc miipoBoi ayauropii) [10-12].

[Ipotiec aBTOMaTHU30BaHOT OIIHKHU:

1. BizyanbHuii aHami3 CTPYKTYpH: 11eHTU]IKAIlISI OCHOBHUX €JIEMEHTIB (HaBirarfis,
dbopmu, CTA-KkHOTIKM), BUSBIICHHS 1€papXii, epeBipKa y3roIKEeHOCTI OJIOKIB;

2. AHami3 JOCTYIHOCTI: OIlIHKa KOHTPACTHOCTI TEKCTy/(poHy, HasSBHOCTI
alt-TexcTiB, MiHIMAJIBHUX PO3MIPIB IHTEPAKTUBHUX eneMeHTiB, ARIA-aTtpulyTis;

3. FO3a6imiTi-meTpuku: ¢GakTopu, M0 BIUIMBAIOTH HA 3PYYHICTh (UUTAOETHHICTS,
HaBirailis, KOTHITUBHE HaBaHTaXeHHs); (OpPMyBaHHI pEKOMEHAAIA  II0J0
nokpameHHs UX.

1100 YHUKHYTH yIEPEIKEHUX TBEPHKCHB IMPO «TOYHICTH MOJIEII», IIPOTIOHYETHCS
OTIMCOBA METOIOJIOTISI BaJIiallii: MOIyJIb aBTOMaTHU30BaHO1 OI[IHKHU (hOPMYE 3BIT, SIKUIM
MOPIBHIOETHCSA 3 HE3AJIECKHOIO EKCIIEPTHOKO OIIHKOIO 3a TMOMEPEAHbO BU3HAYCHUMU
merpukamu (visual similarity, layout accuracy, accessibility compliance, semantic
consistency), 0e3 OroJOmIeHHs BIJACOTKOBUX 3HA4€Hb, JIOKM BaTijaii0 He Oyme
3aBepIIeHO Ha BIAKpUTUX OeHumapkax [4-9, 13, 19-23].
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Taoauus 1 — [TopiBHSIHHS 3 TPAIUIIIITHUM IT1IX0/IOM

Kpurepiit MynbTUMOIAJIbHA MOJENb ExcriepTHa oriHka
Yac anamizy JIECATKU CEKYH]I TOAVHU

: YMOBHO-HHU3bKa COOIBApPTICTh | BHCOKA, 3AJICKHUTH BiJl
BapricTp )

00pOoOKH 3aJTy4eHHS €KCIIePTiB
VY3romKeHICTh CTaH/IapTU30BaHI METPHUKHU Ta | 3aJICXKHUTH B/ €KCIIepTa Ta
OI[IHKHU MTPOTOKOIIN KOHTEKCTY

MacmraboBaHiCTh | BHCOKa (MakeTHa 00poOKa) oOMexeHa pecypcamu

Benuka pi3HOMaHITHICTh JOMEHHUX 1HTepQenciB, Cy0’ €KTUBHICTH FO3a0LIITI,
PHU3UK «TaJIONUHAIIM» (XUOHI 1HTEpIIpeTallii eJIeMEeHTIB) Ta 3aJIeKHICTh SKOCTI Bl
BX1THUX JJaHUX BUMaraloTh IO€THAHHS aBTOMaTH30BaHMX 1 JIFOICHKHUX OIlIHIOBaY1B [ 14-
15]. MynbTuMOnanbHI MOAENI JOLIIBHO PO3MIAAATH SK I1HCTPYMEHT MIATPUMKHU
IU3aiHEpIB Ta aHAJITUKIB, @ HE 3aMiHy €KCIIEPTHOI OLIIHKH.

[Tomanpuii mochipkKeHHs (POKYCYIOThCS Ha PO3IIMPEHHI TECTOBHUX KOJEKLIH,
NOMUONIEHH] CEMAaHTUYHUX METPUK Ta IHTErpaiii 3 CepedOBHUILNAMH MPOEKTYBaHHS
(Figma, Adobe XD, Sketch) 1 arenTHuMHM cuctemMaMu Jisi HaiBaBTOMaTHYHOTO
A/B-tectyBanns [16-18].
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MPOEKT IH®OPMAIIMHOI CUCTEMU 1151
CAMOPO3BUTKY TA IINIAHYBAHHS 3 EJIEMEHTAMU
MOTHUBAUIMHUX MEXAHIK

Poiik OJekcii BacuaboBuy,

MaricTpaHt

Harmionansuuil yHiBepcutet “JIbBiBChbKa MOMITEXHIKA”
JIsBiB, YKpaiHa

bacwk Tapac MuxaiisioBuy,

KaHJIUJAT TEXHIYHUX HAYK, JTOIEHT

HarmionansHuit yniBepcuret “JIbBiBChbKa MOMITEXHIKA™
JIpBiB, YKpaina

Y cydacHoMy 1H(}oOpMaIiiHOMY CyCHOUIBCTBI LM(POBI TEXHOJIOTIT Jeaal
AKTUBHIIIE 1HTErpyrOThCA Yy cepy OCOOMCTOro pPO3BUTKY, CAMOMEHEIKMEHTY Ta
ocBITU. Bukopucranus BeOmuargopm, MOOUIBHUX 3aCTOCYHKIB 1 XMapHUX CEpBICIB
CTBOPIOE TEPEAYMOBU JUIsl Oprasizauli €(peKTUBHHX CHUCTEM IUJIaHYBaHHS Yacy,
BIICTS)KCHHS IIUICH 1 MiATPUMKH MOTHBAIII1 KopucTyBadiB [ 1]. Taki cucteMu CipusitoTh
(hOopMyBaHHIO CTaJIMX 3BUYOK, IMIJIBUILIEHHIO TPOAYKTHUBHOCTI Tpalli Ta 3a0e3MeuyoTh
Kpalry 30aJ1aHCOBaHICTh MK MMPOQECIHHOIO TISITbHICTIO, HABYAHHSM 1 BIITIOYMHKOM.

3HaYHOTO MOUIMPEHHS HaOyau pILIEHHS, [0 BHUKOPHUCTOBYIOTH €JIEMEHTH
reiimigikarlii, TOBENIHKOBY AaHANITUKY Ta alTOPUTMHU TIE€pCOHaNi3allli KOHTEHTY.
IToeqnanHsg 1MX MAXOMIB JO03BOJSE MIATPUMYBATH BHYTPIINIHIO 3aTy4YeHICTh
KOpUCTyBaua Ta HaJlaBaTW 3BOPOTHUM 3B’ 430K Yy 3pYUHIN JJIs COPUUHATTS Qopmi [2].
BoaHouac aHani3 cydyacHHUX CEpBICIB MOKa3ye, 110 OLIBIIICTh 13 HUX OPIEHTOBAHI 200
Ha KOPIIOpPATUBHE YIIPaBIiHHA MPOEKTaMH, a00 Ha KOPOTKOCTPOKOBE MOTHBYBAaHHS,
3aUIIAI0YM 11032 YBarol JOBrOTPWBAy MIATPUMKY CaMOpO3BHUTKY. Lle cTBoproe
notpely y MpOEKTYBaHHI TOPUIHUX PILIEHB, AKI MOEAHYIOTh (DYHKLII MIaHYBAaHHS,
aHAJTITUKY Ta MOTUBALIITHOTO MIJKPIMJIEHHS B MEXaX €IMHOI 1H(QOPMALIiTHOT cucTeMu
[3].

3anponoHoBaHUil Yy POOOTI TPOEKT 1HPOPMAIIAHOT CUCTEMHU OCOOHCTOTO
IUIAaHYBaHHS! OPIEHTOBAHUI Ha CTBOPEHHSI IHCTPYMEHTY, L0 JOIIOMArae KOpUCTyBady
BU3HAYaTW LI, CTPYKTYpPYBaTH 3aBJaHHS Ta KOHTPOJIIOBATH iX BHUKOHAHHS 3
ypaxyBaHHSIM BJIACHUX TeMIIB 1 mpiopurteTiB. CucteMa nmoOynoBaHa Ha MPUHITUATIAX
MOJYJIBHOCTI, KpOCIIaTPOpMHOCTI Ta Oe3rneku oOpoOKM JaHWX, IO J1a€ 3MOTY
3a0e3neunTy HaIIMHICTh 30epiranHs iHdOopMaIlii Ta MOXIJIUBICTh MacCIITaOyBaHHS i1
OTpeOu Pi3HUX KaTeropid KOPUCTyBauiB [4].

Oco0muBy yBary y TpPOEKTI MPHIIICHO MOJAETIOBAHHIO CTPYKTYPH CHUCTEMH 32
nornomorotro  UML-niarpam, BH3Hau€HHIO (YHKLIOHAJBHUX 1 HE(QYHKIIOHATBHUX
BUMOI, a TakoX ()OPMYBaHHIO JIOTIYHOI apXITEKTypH, MPUAATHOI ISl MOJAJIBIION
peamizalii. Y Mexax JOCIIKEHHS PO3IVISIHYTO MIPUHIIUITN TTOOYI0BU 1HTEpdENCy, 110
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opieHTOBaHUI Ha KopucTyBarpkuii 7ocBia (UX), Ta MeTonu Bizyaizailii mporpecy, ki
CIPUSIOTH MIJBUIIEHHIO MOTUBALlT Ta KOHTPOIIO JOCSITHEHbD.

[ndopmariiiina cucrema, IO pPO3pPOOIAETHCA, Ma€ Ha MeETi 3a0e3MeuyuTH
KOpUCTYBaya 3pyYHUM Ta IHTYITUBHUM 1HCTPYMEHTOM JIJIsl CAMOPO3BUTKY, OCOOUCTOTO
IUTAaHYBaHHSI Ta BIICTEKEHHS BIACHOTO nporpecy. OCHOBHE NMPU3HAYEHHS BEO-CEPBICY
MoJIsira€ B aBTOMATH3aIlll MPOIECy MOCTAHOBKHU IIUJIEH, opraHizailii MOBCAKICHHUX
3aBlaHb Ta CTBOPEHHI JOJATKOBOi MOTHBAIl JO iX BHUKOHAaHHS 32 JOMOMOTIOIO
reiiMipikarifHuX eJIeMEHTIB.

Cucrema BHKOHYE HHU3KY BaXIUBUX (QYHKIIH, cepel SKUX CTBOPEHHS,
penaryBaHHs Ta KOHTPOJb 3a BHUKOHAaHHSM OCOOMCTUX 3aBlaHb, YIMPaBIIHHSI
KaJIeHAapeM TOJil, Bi3yalli3allisi CTAaTUCTUKU Mporpecy Ta (opMyBaHHS 3BOPOTHOTO
3B’SI3Ky Y BUIVISIAL OalliB, piBHIB a00 JOCSITHEHb. KpiMm TOro, peanaizoBaHO MEXaHI3MU
MepcoHa3anli, K T03BOJISAIOTh aJaNTyBaTH 1HTEepENC 10 1HIMBIAyaIbHUX MOTPEO
KOpPHUCTyBava.

Jiarpama BapiaHTIB BUKOPUCTaHHS BigoOpa)ka€ 30BHIMIHIO (DYyHKIIOHATHHICTh
IPOEKTOBAHOI 1H(GOpPMALIHHOI CHCTEMH MJii CaMOpPO3BUTKY Ta IUIAHYBaHHS 3
eJIeMEHTaMU MOTHBAIIMHUX MEXaHIK, (PIKCYIOud MEX1 CUCTEMHU Ta B3a€MOJII 3 HEIO
KIIIO4OBUX pojeil (puc.l). YcepenuHi CUCTEMHOI paMKHM 30CEPEIKEHO CYKYIHICTb
CIIeHapliB, 110 3a0e3Meuyl0oTh MOBHUN LMKJI POOOTH KOpUCTyBaya: BiJl CTBOPEHHS
OOJIIKOBOTO 3alKcy Ta BXOAY 1O KEpyBaHHs 3aBIaHHIMH, OOJIKY yacy, HNepersay
CTAaTUCTUKU ¥ B3a€EMOJIi 3 MOTHMBALIMHUMU MIIKpiieHHAMHA. AkTop «KopuctyBaw)
BHUCTYIIA€ TOJJOBHUM 1HILIATOPOM OLIBIIOCTI BapiaHTIB BUKOPUCTAHHS, TOM1 SIK aKTOP
«AnmiHicTparop» 3abe3nedye MIATPUMKY JOBIAHUKIB 1 MPaBUJ, HEOOXIAHUX IS
KOPEKTHOI poOOTH CepBICY, HE BTPYYalOUHCh y MEPCOHAJIbHI JaHl Ta 1HAMBIAYaJbHI
MpOIIECH TUTAaHyBaHHSI.

[Tincucrtema aBTeHTH(IKAIlli OMUCAaHA Yepe3 BapiaHTU «3apeecTpyBaTUCS» Ta
«YBiiiTH B cuctemy». PeecTpaiiss 000B’A3KOBO BKJIFOYAE MIATBEPIKEHHS €JIEKTPOHHOI
MOIITH, IO BiIOOpaXeHO BIMHOIIECHHSM THUMy include, 3aBasKu sSIKOMy aKTHBaIlis
OOJIKOBOTO 3alucy CTa€ HEBIJI'€EMHOK YaCTHHOIO Tpoiiecy. Bxim g0 cucremu
nependadyae HAsBHICTh BU3HAYEHOTO «extension pointy, sIKUA pe3epBy€e MicCIe IS
MOJANIBIIINX PO3IIUPEHb (HANpuKiaj, OaratodakTopHa mepeBipka abo IHTErparis 3
OAuth-tipoBaiinepamu) 0e3 3MiHM 0a30BOi JIOTiKM clieHapiro. OrmiiiHa Trijgka
BIJIHOBJICHHSI JIOCTYIY 3MOJIeNIbOBaHa uepe3 BiTHOIICHHs extend, TOOTO BUKOHY€EThCS
JIMIIIE 32 YMOBU BTPATH MApOJis 1 HE YCKIIAJHIOE TUTIOBY B3aEMO/IIIO.

OYHKIIOHATBHUI LIEHTP CUCTEMH CKOHLIEHTPOBAaHUN HAaBKOJO KepyBaHHS
3aBIAaHHSAMH. Y3arajJbHEHUHN BapiaHT « YIIPABISTH 3aa4aMi» KOHKPETU3YEThCS uepes
MOJIeJII CTBOPEHHs, Moau(ikalii Ta BUIAJICHHS EJIEMEHTIB IUIaHy, a TaKoX uepes
«YTIpaBiasTH CTPYKTYPOIO 3a7au», 1€ Mepea0adeHo TOIaTKOBUM «extension pointy s
MaiOyTHBOTO BBEICHHS TETiB, MPIOPUTETIB abo iepapxid mig3zagad. HanamryBaHHs
KIHIIEBOTO TEPMIHY TIOCTa€ SK PO3IMUPEHHS 0a30BUX CIICHApPiiB CTBOPECHHS Ta
penaryBaHHs, 110 3a0e3ledye THYYKICTh 3a BIICYTHOCTI 3aliBOr0 HaBaHTa)KEHHS Ha
000B’si3k0B1  aTpulytu. OKpemMuil BapiaHT BUKOpUCTaHHA «BincminkoByBatu dac
BUTPAYCHUI Ha 3a7ady» (opMye TOTIK MOMAIM JUIsl aHATITUYHOTO sipa Ta Hamaul
BUKOPUCTOBYETHCS Y 3BITax 1 Bi3yasizalisx.
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A

KopuctyBsad

®
A

AnminicTpatop

Puc.1. /liarpama BapiaHTiB BUKOPHCTAHHS

AHaniTUYHA CKJIaJ0Ba penpe3eHToBaHa BapiantoMm «llepersy cTaTucTUKH
BUKOHAHHS 3a/1a9», KU aKyMYIIO€ JIaHi PO MPOTpec, PEryasapHICTh 1 JOTPUMAHHS
JeJIaliHIB Ta TOBEPTAE iX y BUMNISAI MOKA3HUKIB, PEICBAHTHUX MPUUHSTTIO PIIICHb
KOpucCTyBaueM. MoTuBaliiiHi MexaHiKM y BUDIAl «OTpUMaHHS JOCATHEHB» 1
«Ilepernsim MOCATHEHB» IHTETPOBAaHI B TOBEMIHKOBY JIOTIKY CHCTEMH HE SK
JIEKOPATUBHUM 11ap, a K KEPOBAHUMN 3BOPOTHUH 3B’SI30K, 110 Pearye Ha CTaOUIbHICTh
BUKOHAHHA Ta SIKICTh TlaHyBaHHs. [lepenbadeHo Takox kaHai pediexcii y BUDISII
«3aMuIIMTH BIATYK TPO CEPBIC», KU CIYrye JKEPeIoOM JaHMX JUIsl MOJAJIbIIOro
MOJIINIIIICHHS iHTEep(eicy Ta CepBICHUX MOITHK.

AnmiHicTpatuBHi QyHKIIIT 00’ €JHAHO B OKpeMi BapiaHTH BUKOPUCTAHHS, OB’ 13aHi
3 MATPUMKOIO HOPMAaTHBHO-IOBITKOBOI iH(opMarii. «PemarysBatu mouaTkoBi gaHi»
OXOIUTIOE HANAIITYBaHHS MapaMeTpiB CEPEeOBHILA Ta 3HAUYIIMX JOBIIHUKIB 1, Uepe3
BinmHomeHHs include, mepenbauae «PemaryBaTtu TuNU 3aBAaHby» SK O0OB’SI3KOBHIA
mignporec. CympoBia Karajlory JOCSITHEHb BHKOHYEThCS uepe3 «PemaryBanHs
TOCSATHEHBY, IO Ja€ 3MOTy KOPHTYBaTH TpaBWiIa iX HapaxyBaHHS, OINHUCH Ta
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BHUJIUMICTh, 30€pIratodul y3roKEHICTh 13 MOTHBAIIIHHUMU CIICHAPISIMH KOPUCTYyBadJa.
Takuii po3moniy BiAMOBIAAILHOCTEH 3HUKYE 3B’ A3aHICTh MIJICUCTEM 1 MOJIETIIYE
NoJajIbIlIe MacIITa0yBaHHS.

CemanTuka BigHomeHb Include, extend 1 «extension point» Bigirpae
METOJIOJIOTIYHO BaXKJIUBY POJb y 3a0€3MeUeHHI IMPO30pOi €BOJIOIIHHOCTI PIIICHb.
OOOB’s13k0BE  BKJIIOUECHHSI TapaHTye€ 3aBEPIICHICTh KPUTUYHUX CIEHapiiB 0e3
nyOmioBaHHsA ~ (QYHKIIOHATY; YMOBHE pO3IIMPEHHS  JIO3BOJSIE  MOJCIIOBATH
(hakyJIbTaTUBHI PO3TATyKCHHsI 0€3 YCKJIQTHEHHS OCHOBHOI TPA€EKTOPii; MO3HAYEHHS
TOYOK PO3IIMPEHHSI CTBOPIOE (opMaizoBaHl MiCHs IS IHTETparlii 1HHOBAIlid Ta
TEXHOJIOTIYHUX TMOMIMIIEHbh y HACTYMHHUX ITepamisx. Y Takui crocid aiarpama
OiATPUMY€E TPAacOBAHICTh BiJ BHUMOT JO KOHKPETHHX CIIEHapiiB 1 3abe3meuye
KEPOBAHICTh 3MiH YIIPOJOBK KUTTEBOTO ITUKITY TIPOEKTY.

3 MO3UIIN 1HXEHEPHOI METONOJIOTI] MoJaHa MoJEeb (DIKCy€ JIMILE 30BHIIIHIO
MOBEAIHKY CHCTEMH i HE JeTalli3y€ BHYTPIMIHI aJITOPUTMHU, CTPYKTYpU NAHHUX YU
TEXHOJIOT14YH1 1HTerpallii. BomHodac BoHa ciyrye onopHuM apredakToM A1 moOya0BU
JiarpaM JisSUTbHOCTI, KJIaciB, KOMIIOHEHTIB 1 PO3TOPTaHHS, OCKUIbKM BHU3HA4a€ o,
KOPJIOHH BIJIOBIAJIBHOCTI Ta KJIIOYOBI IMOAIl, SKI MOBUHHI OyTH BimoOpa)KeH1 B
MOJIAJILIIIOMY TPOEKTYBaHHI.
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PECYPCOE®EKTHUBHA 30POBO-MOTOPHA
IHHOJITUKA JIA POBOTU30BAHOI'O IPUBUPAHHA
BBUPAJIbHI

Cunop Anapiit bornanosuy,
3100yBay MaricTepChbKOTo PiBHs BUIIOT OCBITH
Hamionansuuit yniBepcutet “JIpBiBcbka [lomitexHika”

Axosuna Biragiit CtenanoBu4
JTOKTOP TEXHIYHUX HAYK, Ipodecop
Harionansauit yniBepcuret “JIbBiBchka [lomiTexnika”

AKTyasbHICT po00TH. BukopuctanHs poOOTIB [JIsi BUKOHAHHS MOTEHIIITHO
HeOe3NneyHuX JJisl JIIOJMHU 3aBJaHb CTAaHOBUTH BEJIMKY I[IHHICThH ISl CYCILJIbCTBA.
He3Baxaroun Ha MBHIKUI PO3BUTOK METOIB IITYYHOTO 1HTEIIEKTY, 3aCTOCYBAaHHS 1X
710 (H13UYHOTO CBITY J10CI 3AJIMIIAETHCS CKJIAIHOIO 3a7a4eto. BUBUEHHS HOBUX HABUYOK
poOoTamu, $KI NPALIOIOTh y JUHAMIYHUX Ta HemnependadyBaHHMX CepeloBUIIAX
peanbHOro  CBITY, BHMara€ 3HAa4YHUX YacOBUX 1 MaTeplajlbHUX BHTpaT.
PecypcoedexTuBHMi MeTOA OTpUMAHHS TMOJITUKA KEPyBaHHS MOXE JO3BOJIUTU
M1JBUIUTH TPOYKTUBHICTH ABTOHOMHOT'O BUKOHAHHS 3aB]IaHb.

Orasg jgiteparypu. 30pOBO-MOTOPHI MOJITUKUA MJIs KepyBaHHS poOoTaMu
MIPOUIILIN NIJISX BT MOJAEIIBHO-OPIEHTOBAHUX IT1IXO/11B /IO TIOBHICTIO IIUTICHUX PIIICHb
Ha OCHOBI HEMpOHHUX Mepexk. He3Bakarouum Ha Te, 110 HABYAHHS 3 MiIKPIIIICHHSIM
OyJ10 TPOBITHUM METOIOM TPEHYBaHHS aJITOPUTMIB KEpYBaHHS, IMiTaIlliHE HABYAHHS,
a caMe — KJIOHYBaHHS MOBEIHKU K MOT0 MiABU, CTaJO TEXHIKOIO, SIKa yBIMIILIA B
OCHOBY HaliCy4acHIIIUX pO3pOOOK.

ExcniepumenTy 3 GopMyJIFOBaHHIMU 3ajadil 3a0€3MeUYnId OCHOBY JIsI PO3BUTKY
nudy3iiiHoT momTUKA [1], BUKOPUCTAHHS SIKOi JO3BOJUJIO JOCSTTH HOBOTO PIBHS
AKOCT1 KOHTPOJIIO POOOTIB. [1nes momsirae y mpeAcTaBlI€HHI CUCTEMH T'€HEpaTHBHHUM
MpolecoM. 3arno3WYMBIIM 171€0 TUPY3IHHUX MOJEeNell s CTBOPEHHS HOBHUX
300paxxeHb, aBTOPU 3alPONOHYBAIM BigoOpa3suTu oOUMCIICHHS il poOoTa Moa10HUM
yruHOM. BuOip ontuMansHOTO pyXy HaOyBa€ BUTIISIY T€HEPYBaHHS TPAEKTOPIi poOoTa
3 YMOBOIO Y BUTJISAJII MOTOYHUX MOTO CTHOCTEPEKEeHb. BUSBUIOCS, 110 TaKWM TiaXia
3a0e3nedye OUTBII CIPUSATIMBY MOJIENb JIJIsl aTPOKCUMAITli TOBEAIHKHA poOoTa.

CygacHl TeHIeHIi y Taily3i pOOOTH30BAHOTO MAHIMYJIOBAaHHS TSDKIIOTH J10
30UThIIIEHHS 00’€My TpPEHYBAJIBHMX JaHUX Ta po3MipiB mogmenei. Ycmix VLM-
apXITeKTYp B CKJIAJHUX 3aJa4ax J1aB MOIITOBX JIO 3aCTOCYBaHHS iX B OCHOBI MOITHK
[2]. MeToro ramy3i crana ¢yHaamniitHa moaenb. [Ipobiema Takux MONITHK MOJISATaE y
iXHIM pecypcoeMHOCTI. 3a3BUYaii HaBUYaHHS MOAI0OHOI HEMPOHHOI Mepexi MoTpedye
oinpme 1000 ToauMH OEeMOHCTpalliii Ta KUIBKOX JHIB TpeHyBaHHS. Taki mojeni
MOTEHIIIHO MAaTUMYTh MICII€ OCHOBH JJISI TIOJIITHK, IO CIEHIaIi3yIOThCSl HA OKPEMUX
3a/iayax.
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He3Bakaroun Ha 1e, OUIBLIICTH Cy4acHHX pPOOOTIB MOXYTh HE BIANOBIIATH
MiHIMaJbHUM BHUMOTaM, sIKi BUCYBalOTh MOJ110HI Mojem. BUKoprcTaHHS HEBEIUKHUX
MOJIITHUK JIJI1 OKPEMUX 3aBJIaHb YK€ 3apa3 MOKE MOKPAITUTH NPOAYKTHUBHICTb.

Baacaumii minxig. BukxopuctoByroun cydacHi 3aco0u cuMysiiii, Oyso 3i0paHo
Ha0lIp JaHUX BUKOHAHHS IIJILOBOTO 3aBIaHHS — 3aKpPUBaHHS TyaJleTHOTO CHUJIIHHS B
MEXax cepeoBUIla BOWpalnbHI. AHAJIOrYHI Jii BHUKOHAHO 3a JOMOMOTOIO
CIpaBXkHbOro podota. OTpuManuii Ha0ip JEMOHCTpalii MICTUTh 3amuc 0au3bko 30
XBWJIMH B3aeMoiii. OCKUIBKH KepyBaTH pOOOTOM Yy CHUMYJISIII 3HAYHO MPOCTIIIE Ta
IIBU/IIIE, TO YACTKA PEAIbHUX JAaHUX CTAaHOBUTH BChOro 10%.

3a OCHOBY MpeACTaBIEHHS MojeNi Oyno oOpaHo AuQy3iiiHy momiTuky. Take
dbopMymroBaHHS 3a7adi JIO3BOJISIE JOCSTaTH €(EKTUBHOTO BUKOPHCTAHHSA JAHUX,
MOPIBHSHO 3 1HIIMMHU BapiaHTaMU, IO CIpPaB/Al € BaXXJIWBUM y HAIIOMYy BUMAIKY.
CriocTepexeHHsT poOOTa-MIPUONpPATTbHUKA, 13 SKUM MU TMPAIIOEMO — 300pakKeHHS 13
KaMepH, 3aKpilJIeHOI Ha MAaHImyJIsATopi 3 cIMOMa CTyNeHsSMU BiTbHOCTI. Jliis
MOKpAIIeHHS TeHepaiizallii Ta CIpOIIeHHs 3a/la4dl ONTUMI3allii MPOCTOpOM il OyJ0
oOpano BimHOcHI 3D mo3m 3am’sictka pyku. s BioOpakeHHsS OpleHTAaIli
BUKOPHUCTOBYETbCSI MaTpullsl moBopotry. Ui opToronamizauii Oya0 BHUKOPHUCTaHO
anroput™ SVDO+ [3]. Mu Hajanu mepeBary 1boMy METOAY 4epe3 WOro YCHiXu Y
3a/layax ampokcuMallii mo3uilli. BaxxiauBuM pilieHHAM OyJI0 BUKOPUCTAHHS OJIHOTO
eHkojiepa 300paxenb Resnet34 [4] mis ekoHOMIT 0OOUMCITIOBAIBHUX PECYPCIB.

TpenyBanHS BiIOyBa€ThCS 13 BHUKOPHUCTAHHSAM BJIACHOPYY 3i0paHOro HaOOpPY
TaHUX, SKUH MICTHTh 3allCH B3aEMOMIM y peaJbHOMY Ta CHMYJIHLOBAHOMY
cepeloBHUIlaX. 3arajJbHU MPOLEC ONTUMI3ALIT TPUBA€ OJIU3bKO 4 TOJIMH Ha B1I€OKAPTI
NVIDIA A100.

JIJis OIIHKY MPOTYyKTUBHOCTI PO3pOOIEHOI MOJMITUKA MU 0Opanu 4 yHIKaTbHUX
MOYaTKOBUX cTaHu podoTa (Puc. 1). 3amyckaroun HaTpEHOBaHY MEPEXKY B peaTbHOMY
CEpEIOBHUILI MU CIIOCTEPIraeMo 3a ii AisIMU. K0 poOOTYy BAANIOCS 3aKPUTH TyaJIeTHE
CUJIHHS MeHIIe HiX 3a 40 CeKyH[, TO €mi30[ B3a€MO/Ili BBAKAETHCS YCHIIIHUM. K
pe3yibTaT, poOOTYy BIANOCS BUKOHATH 3aBJAaHHS 3 YCIX PO3MVISHYTHUX MOYATKOBUX
CTaHiB.

4 $ ) L S Ty
R y o

Puc. 1. [ToyarkoBi cTaHu IJIs1 OIIIHKH 3

OpPOBO-MOTOPHOI MOJIITHKH.
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BucHoBok. BHKOpPHCTOBYIOUHM 3allpONOHOBAaHMNA MiAXiJ PO3POOKH 30pOBO-
MOTOPHOI TOJIITHKH JUIsI KOHTPOJIIO poOOTa BAAIOCS OTPHUMATH CHUCTEMY KEpyBaHHS
JUIST BUKOHAHHS 3aBJaHHSA NPHOMpaHHS 13 HEBEJIMKUMH BHUTpPAaTaMH PECYpCiB.
TpenyBaHHS Mepeki TpuBae Onu3bko 4 roauH Ta morpedye Bchboro 30 XBUIHMH
JIEMOHCTpaIlii, OLIBIITY YACTHHY 3 IKUX MOKYTh CTAHOBUTH JaHI1 13 CUMYJIALii. Moaenb
3J1aTHA YCIIITHO 3aBEPINYBATH I[IJILOBE 3aBJIaHHS 3a Pi3HUX MMOYATKOBUX CTaHIB.
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THOOPMAIIMHA CUCTEMA BU3HAYEHHS CTYIIEHA
HOMKO/JKEHHS KOHCTPYKIHIMHUX MATEPIAJIIB

Cupoix Bikrop Iroposuy,

MaricTpaHt

Hamionanpauit yHiBepcutet “JIbBIBChbKa MOJIITEXHIKA™
JIbBiB, YKpaiHa,

bacwk Tapac Muxaijiopu4

Kanmumat TeXHIYHUX HAyK, JTOICHT

HarnionansHuit yniBepcuret “JIpBiBChbKa MOMITEXHIKA™
JIpBiB, YKpaina

Y cyudacHUX yMoOBax pO3BUTKY IPOMHUCIIOBOCTI MpoOjema 3a0e3nedeHHs
HaJIAHOCTI Ta O€3MeKH eKCIUTyaTallil KOHCTPYKUIMHHUX MarepialiiB 1 TEeXHIYHUX
00’€eKTiB Ha0yBa€ 0COOIMBOI aKTyallbHOCT1. BHAC/I 10K IOBrOTpUBAINX HABAHTAXKEHb,
TEMIIEpAaTypPHUX KOJIMBaHb Ta BIUIMBY 30BHILIHIX YAHHHUKIB y CTPYKTYpl MaTepiairy
MOCTYNOBO (POPMYIOTHCS MIKPOCKOITIUHI MOMIKOJKEHHSI, 0 CHIPUYUHSIIOTH 3HUKECHHS
MILIHOCTI MaTepiaily. 3 4acoM, Takl MIKPOIOIIKO/JKEHHs 3/1aTHI 30UIbIIYBATHCH Y
po3Mipax Ta TpaHC(HOPMYBATHUCH Y OLbII HEOE3MeuH1. BUSBICHHS TaKUX CTPYKTYPHUX
3MiH Ha paHHIX €Tanax € OJIHUM 13 TOJIOBHHX 3aBAaHb HepyiHiBHOTO KoHTpoto (HK).
Came Bukopuctanusi MetoiB HK no3Bosisie o1iHIOBaTH CTaH TEXHIYHUX 00’ €KTIB 0€3
BTPYYaHHs Yy iX BHYTpIIIHIO CTPyKTypy. Cepel NaHHX METOAIB 0COOJIMBE MicCLe
nocigae akyctuuHa emicist (AE), ska mo3Bossie ikcyBaTH CUTHAJM, 1110 BUHUKAIOTh
0e3IocepeIHbO i Yac 3apoJHKEHHS Ta PO3BUTKY TMOIIKOKEHb y Mmarepiam [1].
AHami3 OTpUMaHUX CUTHAJIB JO3BOJISIE MPOCTEKUTH AKTUBHICTh MPOIECY PO3BUTKY,
BHSIBUTH MICIIC 3apOJDKEHHSI Ta BU3HAYUTH CTYIIHb IMOMIKO/KeHHS. OmHak, aHami3
nanux AE € ckiagHuM 3aBJaHHAM 4epe3 iX BETUKUA 0O0cCAr, Pi3HOMaHITHICTb
napameTpiB CUTHAJIIB Ta MOXJIMBY HasIBHICTb IITYMiB.

Tomy, nnsi BUpIIEHHS LBOTO 3aBJaHHS BCE YacTillle MOYajid 3acTOCOBYBATH
METOJY MalIMHHOTO HABYAHHS, 30KpeMa IITY4YHl HEMpoHH1 Mepexi [2]. Bonu 3xatHi
e(eKTUBHO aHaNi3yBaTH Ta BUABJISATH 3aKOHOMIpHOCTI y AaHux AE, mo poOuth
MOJKJIUBUM IIBHJKO PO3IMi3HABATH TOIIKOKEHHS Ta BH3HA4aTH Horo cTymiHb [3].
Biarak, 1me cTBOproe mepenyMoBU s po3poOiieHHs iHGOpMarliitHOi cucTeMu
BU3HAYCHHS CTYIEHS TMOIIKO/HKCHHS MartepiaiiB. [HTerparisi HSHpOHHUX MEPEexX Y
TaKy CHUCTEMY JI03BOJISIE HE JIUIIIE aBTOMATU3yBaTH MIPOLIEC aHAJI3y JaHUX, a i ICTOTHO
T1BUIATH TOCTOBIPHICTH OILIHIOBAHHS TEXHIYHOTO CTAaHY KOHCTPYKIIIN Ta TEXHIYHUX
00’exTiB [4]. 3 mormsay Oe3meKku e Ma€ Ay»Ke BaKIIMBE 3HAYCHHS, OCKIJTLKH CBOEYACHE
BUSIBJICHHSI aKTUBHUX OCEPE/IKIB IMOIIKO/KEHb, BU3HAUEHHS 1X KPUTUYHOCTI Ta BYaCHE
pearyBaHHs 3HHXKYIOTb IMOBIPHICTh BAHUKHEHHSI aBapiii, HEKOHTPOJIbOBAHUX 3YITUHOK
oOnagHaHHS ¥ MOB’S3aHUX 3 HUMHU 30UTKIB. Y MPOTUIIECKHOMY BHUMAAKY L€ MOXKE
MPU3BECTH 10 MACIITAOHUX BIMOB, pyHHYBaHHSA KOHCTPYKIIii, BUTOKY HEOE3MEeUHUX
PEYOBHH, 3a0pyAHEHHS] HABKOJIMUIIIHHOIO CEPEAOBHINA TOIIIO.
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Po3pobnena iHdopmariiiHa cucTeMa TpU3HAYCHA ISl BU3HAYCHHS CTYIICHS
MOIIKOHKEHHSI KOHCTPYKILIMHUX MartepiaiiB. BoHa peasnizye MOCIiIOBHICTh €TariB
00poOKM TaHUX, BiJl 3aBaHTA)KEHHSI Ta MEPEBIPKU CTPYKTYPH O HABUAHHS MOJIEN Ta
BU3HAYEHHSI CTYIEHS MOMIKOKeHH. CrcTeMa BUKOHY€E OYHMIIICHHS, HOpMaTi3allio Ta
IITOTOBKY BUOIPOK 11 HaB4aHHS, 3a0e3meuye moOyJ 0By ¥ HaBYaHHS HEHPOHHOL
MEpexXi, a TaKOkK PO3pPaXxyHOK OCHOBHHUX IOKa3HMKIB edeKTuBHOCTI. IlependadeHo
nepersia rpadikiB HaBUYaHHS, TOOYI0BY MaTpHIll MOMIIIOK, 30€peKeHHs MOJIeNIeH 1
nmapaMeTpiB  €KCIIEpUMEHTIB, a TakoX (OpMyBaHHS MIiJACYMKOBUX  3BITIB.
Buxopuctansas cucreMu A03BOJISiE aBTOMATU3yBaTu aHami3 AaHux AE, migBummru
00’ €KTUBHICTH OI[IHIOBAHHS CTaHy MaTepiajiB 1 3SMEHIIUTH BIUIHB JIIOICHKOTO (hakTopa
11T 9aC TEXHIYHOI J1arHOCTUKH.

Jnst po3pobisieHHd rpapiyHOro 1HTEpQeicy KOpHUCTyBaya 3aCTOCOBAHO 3acoOH
miatpopmu Qt. OmpalffoBaHHs BXIJIHUX [aHHUX, 1X OYHMILEHHS, HOpMaji3aiis Ta
(¢bopMyBaHHS HaBYaJIbHUX BHOIpOK peanizoBaHi 3a gonomorord NumPy ta Pandas.
[IoOynoBy Ta HaBuaHHS Mojeneill 3IIHCHEHO 13 BUKOPHUCTAHHSAM (PpPEeHMBOPKY
TensorFlow [5] Ta BucokopiBHeBOi 0i0mioTekn Keras, 10 miaATpUMYIOTh PO3POOKY
OararomrapoBux HEHpPOHHHUX Mepex. JlJig OlLiHIOBaHHA pe3yJbTaTiB Kiacudikalli Ta
pPO3paxyHKy IIOKa3HHUKIB TOYHOCTI, 3acTocoBaHO 1iHcTpymeHTH Scikit-learn.
Bizyamizaiito pe3ynbTaTiB, MOOYJIOBY KPUBHUX HaBYaHHS Ta MAaTPHIl TTOMHIIOK
peanizoBaHo 3a gornomoror Matplotlib.

Ha pucysnky 1 mogaHo niarpamy BapiaHTIB BHUKOPUCTaHHA JJisl 1H(QOpMaLIHHO1
CUCTEMH BHU3HAYEHHS CTYIEHS MOLIKOKEHHS KOHCTPYKLIMHUX MarepianiB. BoHa
B1I00pakae B3a€MOJIII0 TPhOX YYAaCHHKIB: KOpUCTyBaya, (paitioBoi cuctemu ta b/l
MySQL. PoGoTa mounHa€eThCS 3 3aBaHTAXKEHHSI IaHUX: KOPUCTYBAu 3aBaHTaXye (ain
nanux AE, miciist 4oro cuctemMa BUKOHY€ 000B’I3KOB1 KPOKHU TIEPEBIPKHU CTPYKTYPH Ta,
3a moTpedu, OOYMCIEHHS AOJATKOBUX NapameTpiB. [laHi MokHa mneperisaat 1
3M1MCHIOBATH TOWIYK y TaOJMI[, a MIArOTOBICHUN Halip 30epertu y (daitnosii
cucteMi. Ha mpoMy erami JOCTymHI TakKoX CIoykO00Bi mii iHTepdeiicy: BuOIp
000B’I3KOBUX TTapaMeTpiB, HANTAIITYBAHHS MOPOTY HEBU3HAYEHOCTI JJIS MOJANBIIIOTO
no3HaueHHs1 3amuciB sk “Unknown”, 3MiHa Temu iHTepdelcy Ta BU3HAYCHHSA
napameTpiB €KCIOPTY.

[TomanpmuM etamoM € momepenHs oOpoOka AaHuX. Y MexaxX I[bOTO BapiaHTy
BUKOPUCTAHHA BUKOHYETHCS OUMIIEHHS W HOpMai3allis O3HaK, IICIAS YOro
dbopmyeTbesa BUOIpKa ISl MOJAIBIIMX po3paxyHKiB. [lepen 3amyckoM HaBYaHHS ab0
Kkiacudikaii nependauyeHo NepeBipKy CyMICHOCTI O3HAK, 1[0 TapaHTy€E BIAMOBIIHICTh
CTPYKTYPH BXIIHMX JaHUX O4iKYBaHHAM OOpaHOi MOJEIII.
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IC BU3Ha4eHHs CTYNEHR NOLIKOKEHHs KOHCTPYKUIMHUX MaTepianis

Puc.1. Jliacpama eapianmie 8UKOpUCMAHHS
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Cuenapiii kiacudikailii 13 HABYaHHIM BKIIIOYA€ HAJIAIITYBaHHS HEUPOHHOT MEPEexKi
Ta MpOLECY HaBYaHHA, IMOYATOK HaBYaHHS Mojem, ¢GopMyBaHHS BHOIPOK (SIK
000B’SI3KOBUH MiANpPOIIEC), OOYHCIEHHS METPUK 1 TOOYI0BY BiAMOBITHUX TpadikKiB.
KopuctyBau Moxe neperyissHyTd METPUKHU ¥ rpadiku, a micis 3aBepIiIeHHs 30eperTu
OTpMMaHy Mojenb Ta 3anucatd pe3ynbratd A0 bJl. Takox miaTpumyeThes
1JICTAaHOBKA IMapaMeTpiB 3 1CTOPii HaBYaHb, MEPErisiA i€l 1CTOpli Ta MOMIJIMBICTD
BUJIAJICHHS MOJIETIeH.

Cuenapiii kmacudikaiii 6e3 HaBYaHHS BHKOPUCTOBYE Bxke BOyJOBaHy abo
3aBaHTAXXEHY KOPUCTyBaueM MojJeidb HelpoHHoi Mepexi. Ilepen 3amyckom
MEePEBIPSAETLCA CYMICHICTh O3HaK 13 KOH(irypariero Mozem. 3a 3aJaHUM MOPOTOM
HEBU3HAYEHOCTI OKpEMi 3amicu MOXKyTh OyTH mo3HadeHi sk «Unknowny. Pe3ynsraTu
kiacudikaii 30epiraroTbesi: onuc kiacudikaiii 3anocutbes 10 BJl, a y daitnosiit
CUCTEMI JIOCTYIIHI €KCIIOPT NporHo3iB 1 popmyBanHs PDF-3BiTy. /{1 ananizy nporecy
nepeadayeHo neperisia 1IcTopii Kiaacugikarii.

Ha pgiarpami BukopuctaHo 3B’s3ku Tumy <<include>> mis 000B’SI3KOBHX
MIIKPOKIB (30KpeMa, mMepeBipka CTPYyKTypu, (GopMyBaHHS BHOIPOK, OOYHCIICHHS
METPHUK), a Takox <<extend>> mJs ONUIMHMUX [IH, SIKI BUKOHYIOTBCS 33 YMOBHU
yCHIITHOCTI 0a30BUX CIIEHApiiB a00 3a 1HIIIaTHBOIO KOPpUCTYBayva (30epexeHHs Habopy
NaHux, 30epexkeHHs Mojeni, 3anmuc y bJ1, mo3nauenns «Unknowny, rerepariiss PDF-
3BITY, €KCIIOPT MPOTHO31B, poboTa 3 icTopiero). OKkpeMi By3H MO3HAYEHI SIK TOYKU
posimpeHHs (extension points). Takum 4uMHOM, Aiarpama BapiaHTIB BUKOPHUCTaHHS
JEMOHCTpPY€E TIOBHUMN ITUKI pOOOTH KOPUCTYBaya 3 CUCTEMOIO:
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MOJIEJII OBPOBKHY EMOILIMHOI'O 3ABAPBJIEHHS
TEKCTY JJ5 IOKPAHLIEHHA POBOTU YAT-BOTIB

Ilyp Aunapii SIpociaBoBuy,
OakasaBp
Hamionanpauit yHiBepcuret «JIbBiBebka [lomiTexHikay

Y cydacHOMy HU(POBOMY CEpPEIOBHINI YaT-OOTH CTaId HEBITE€EMHHM 3aCO00M
B3a€EMOIII MiX JIOJbMHU Ta KOMITIOTEpHUMHU cucTeMamu. OqHak iXHS e()EeKTUBHICTDH
OlIbIIIC HE BU3HAYAETHCS BUKIIOYHO 3JaTHICTIO HAJIaBaTH IPABHIIbHI BIATIOBIII, a H
THM, HACKUJTBKY TTPUPOTHO BOHU MOXYTh PearyBaTH Ha €MOIIMHII CTaH KOPUCTYBayva.
CopuifHATTA eMIaTii Ta po3yMiHHS B A1ai031 € BaXJIMBUM (DAKTOPOM 3aJ0BOJICHOCTI
Ta 3aJy4C€HOCTI KOPUCTYBauiB. ToMy po3Mi3HABaHHSI €MOLIM y TEKCTI, SIKe 3a3BUYail
Ha3UBaIOTh EMOIIMHUM 3a0apBJICHHSIM TEKCTY, CTAJ0 OJHHMM 13 HaWaKTyaJIbHIIINUX
HaIpPSIMKIB y po3po0Ill IHTEIEKTYaTbHUX J1aJJOTOBUX CHCTEM.

[le mocmimkeHHs 30CepeIKYETHCS Ha po3po0Ill Ta MOPIBHAHHI MojieNiel 00poOKu
EMOIIIHHOTO 3a0apBiI€HHS B TEKCTOBHX IMOBIJOMJICHHSIX 3 METOIO MOJIIMIIEHHS
pearyBaHHsI Ta IIEpCOHaTI3allii 4aT-00TiB. Y JOCIIIKEHH] PO3IISAAIOTHCS SIK KJIACUYHI
METOAM MAIIMHHOTO HAaBYaHHSA, TaK 1 MIAXOAU TJIMOMHHOTO HaBYaHHA JUIs
kinacudikamii emoIiil y NpUpoOaHIA MOBI 3 METOIO BH3HAUEHHS ONTHUMAIbHOI
METOJIOJIOTIi JII1 TOYHOI'O BUSBJSCHHS €MOIIiil Ta MPaKTUYHOI 1HTerpallii 4aT-00TiB.

B excnepuMeHTax BUKOpUCTOBYBaBcsa HaOip nqanux Emotion Dataset for Emotion
Recognition Tasks, omyGnikoBanuii Ha Kaggle[1]. Bin MicTUTh KOPOTKI TEKCTH 3
COLIIAIBHUX MEPEeX AaHTIIMCHKO MOBOIO, MO3HAYEHI E€MOLISAMH PajoCTi, CMYTKY,
THIBY, cTpaxy Ta Jito0oBi. Habip nanux OyB momnepeaHbo po3UICHUI HA HaBYAIbHUH,
BaJIIIALITHUN Ta TECTOBUU HAOOPH, 110 3a0€3MEUYUII0 €IUHUN OPIEHTUP AJIS OLIIHKH
Mozenen kinacudikanii emouiid. KoxkeH 3anuc MICTUTh 3pa30K TEKCTY Ta BIANOBIIHY
MiTKy emorii. Ilponeaypu mnomepeaHboi O0OOpOOKH BKJIIOYAIM HOPMAIII3aIlilo,
TOKEHI3aI[1l0, BUJAJICHHS CTOM-CIIB 1 JjemaTu3aiiro. [loTiM KoXXeH TeKcT OyB
BEKTOPU30BAHUH 3a JOTIOMOTOI0 JIBOX OCHOBHUX TexHiK: TF—IDF-tipeacraBnenns mis
KJIACUYHUX MoJieneil 1 BOyoByBaHHs ciiB (fastText) mis HEHPOHHUX MEPEK.

Jlnst 6a30BOro MOPIBHAHHS OyJI0 HABUEHO TPU KIIACUYHI aITOPUTMH MAIIMHHOTO
HaBUYaHHS: JIOTICTUYHA PErpecisi, MallliHa OMOpHUX BeKTOpiB (SVM) Ta BumMagkoBUi
mic. IxHa edekTHBHICT, Oyna oOLiHEHA Ha OJHAKOBOMY TECTOBOMY Habopi 3
BUKOPUCTAHHAM CTaHAAPTHUX METPUK KiIacU]iKallll — TOYHICTh, MAKpO-TIOBHOTA Ta
Makpo-F1. Kpim Toro, Oyno po3po6ieHo ridpuaHy apXiTeKTypy INIMOOKOTO HaBYaHHS
Ha OCHOBI KOHBOJTIOI1MHOT HeipoHHO1 Mepexi (CNN) y nmoeiHaHH1 3 IBOHANPABICHUM
mapoM J0Broi kopotkodacHoi nam'ari (BiLSTM). s monens dikcye sk JIOKanbHI
TEKCTOBI IIA0JIOHU, TaK 1 JOBMOCTPOKOBI KOHTEKCTHI 3aJI€KHOCTI, 1110 JO3BOJISIE Kpalle
PO3yMITH €MOIIIIHUI TOH 1 IHTEHCHUBHICTh Y PEUCHHSIX.

[TopiBHSIHHA  pe3yNbTaTiB  MPOJEMOHCTPYBAJIO  YITKI  BIAMIHHOCTI B
MPOAYKTUBHOCTI MDK KJIAaCHYHUM 1 HEHpOHHHMM Tiaxogamu. ba3oBi wmopem
3a0e3neymwid HaJiliHy, aje OOMEXKeHY TOYHICTh, TOMl fAK TiOpHIHa Mepexa
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CNN-+BiLSTM nocsria 3Ha4HAX TOJIMIIEHD Y BCIX OIMIHEHUX Kiacax. Y Tabmwumi 1
IiJICYMOBAHO PE3yJIbTaTH CKCIICPUMCHTY.

Taoaunsa 1.
Mopenn Tounicts (%) [ToBHoOTa (%) F1 (%)
JloricTuyHa perpecis 88.5 78.5 82.8
SVM 90.4 85.4 86.0
BunankoBwii Jtic 88.3 82.6 83.0
CNN + BIiLSTM 93.8 93.0 93.0

OTpumani pe3yiabTaTH JEMOHCTPYIOTh MOMITHE BIAOCKOHAJIEHHS Y MOPIBHSHHI 3
NOMEepPeHIMUA  JOCIIKEHHSIMU, TPUCBIYCHUMHU BHUPIIIEHHIO I[HOTO 3aBJIaHHS.
30kpema, y crarti (2) 3amporoHyBaiu nociigoBHy moaenb CNN — BiLSTM 3
BUKOpHUCTaHHAM BOyaoBanux Word2Vec, sika pocsria togHocti 92,85 % Ha ToMy
camomy Habopi gaHux. HatomicTs Mojesns, po3pobieHa B iboMy pociimkenHi — CNN
+ BiLSTM + Attention 3 BOygoBanumu fastText — migBumuiaa To9HICTh 10 93,8% 1
nocsirya cepeboi moBHOTU 93,4%. lle mosimiieHHs MATBEPIKYE €PEKTHUBHICTD
MOE€THAHHS JBOHAMPABICHOTO MOJICIIOBAaHHSI KOHTEKCTY 3 MEXaHI3MOM yBaru, mio
JI03BOJISIE CUCTEM1 BUIUISATA €MOLIMHO 3HAYYIll CJI0OBa Ta MIJBUINYBATH TOYHICTH
oAty kiaciB. KpiM Toro, Bukopuctands BOyJoByBanb fastText, siki mpencTaBisitoTh
CJIOBa 3a JOMOMOTOI0 i1H(opMallii Mpo YaCTUHM CIiB, JTO3BOJIMJIO MOJEl Kpalle
00po0JIsATH piAKicHI 200 MOPGOJIOTTYHO CKIIAIHI TOKEHHU.

VY mpakTUYHOMY 3aCTOCYBaHHI po3po0sieHa MOJIEb pO3Mi3HABAHHS €MOlliid Oyiia
iHTerpoBaHa B 4ar-00T, moOyaoBanuii 3 BukopuctanusM API OpenAl Ta moBHOI
mozaen GPT-4o. ¥V miit cucremi mMonensb (PyHKIIOHY€E SIK MPOMDKHHM eTarl, SKUM
aHaI3y€e MOBIIOMJICHHSI KOPUCTYBaua, 1ICHTU(PIKY€E €MOIIit0, 1110 JISKUTh B OCHOBI, 1
nepeaae JA0JAaTKOBI 1HCTPYKINT MOBHIM MOJENI BIAMOBIHO 0 BUSIBJICHOTO CTaHYy.
Hanpukinaz, ko 06pobisierbes Bxiaauii 3amut «I can’t help feeling so bady, 6azoBuii
4yaT-00T BHAA€ JOBOJI HEUTpaJbHYy, €MOLIMHO HeBUpa3Hy BianoBiAb. Ilicas
BKJIFOUEHHS €Tany po3Ii3HAaBaHHS €MOLIA cUcTeMa BUSBIIsiE CMYTOK 1 cionykae GPT-
40 BIAMOBICTA OUIBII €MIATUYHO Ta €MOLIMHO 4YyTiauBO. Lle memMoHcTpye, sk
1HTErpalis 3apoNOHOBAHOI MOJIE I03BOJISIE€ YaT-00TaM JTUHAMIYHO KOPUTYBATH CB1i
TOH 1 Kpallle BiJ0Opa)kaTu €MOLIIIHUN KOHTEKCT KOPHCTyBaua, 110 MPU3BOAUTH 10
OUIBII MPUPOTHUX 1 CXOKHUX HA JIFOACHKI B3a€MOIIM.
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prompt = "I can

response_plain = chat_plain{prompt)
response_text = textwrap.fill{response_plain[“"assistant"™], width=80)
print{f"reply response_text}™)

response_emotion = chat_with_emction{prompt)

response_text = textwrap.fill{response_emotion[“assistant™], width=88)
print{f"\nin")

print({f"emoticn: {response_emotion[ 'emction’]}\nreply: {response_text}"})

reply: Feeling bad is a normal part of life; it usually passes with time. IF it
persists, consider talking to someone you trust or a professional.

emotion: sad

reply: I'm really serry you're feeling this way. It's okay to have tough moments, and
you're not alone in this. If you want to share more about what's on your mind,

I'm here to listen. Remember, feelings like this cam pass, and you deserve
kindness—especially from yourself.

Puc. 1. JleMoHcTpaIlis MpakTHYHOTO 3aCTOCYBaHHs 4aT-00Ta
[BiacHa po3poOka aBTopa]

Taka iHTerpaiis € ocoOJMBO IIHHOK B 4aT-00Tax, IO HAJAIOTh MIJATPUMKY B
rajxysi ICUXIYHOTO 37I0pOB's, /e PO3Mi3HABAHHS CMYTKY, TPUBOTU a00 po3yapyBaHHS
JI03BOJISIE CUCTEM1 CIIOKIMTHO pearyBaTH, 3aClOKOIOBAaTH ab0 MPOMOHYBAaTH KOPHCHI
pecypcu s MojoJaHHA TpyaHouliB. Hampuknaa, gianor, mo BpaxoBYE €MOIlli,
MiaBUIILYE KOM(DOPT 1 10BIpYy KOPUCTYBaUiB, & B KOHTEKCTI 00CITyTOBYBaHHS KJIIEHTIB
a00 OCBITU BiH MIJBHUILYE 3aJ0BOJIEHICTh 1 3AIy4CHICTh, I€MOHCTPYIOUYH MPAKTHYHY
IIHHICTh 3aIllPpOTIOHOBAHOT MOJEIl JUIi EMOIIMHO 1HTEJIEKTYaJbHHX J1aJIOTOBUX
areHriB [3].

OTxe, eKCINEepUMEHTH TOKazald, M0 IHOOKI HEUPOHHI apXITeKTypHu
MIepeBEPIIYIOTh KJIACUYHI MojeNl B Kiacudikalli emorii. 3anpormoHoBaHa MOJACHb
CNN + BiLSTM + Attention moJinuuia monepeaHi pe3yabTaTd TOYHOCTI Ha ~1%.
InTerpoBana B 4aT-00T, MOJEIbL JO3BOJIMIA AJaNTyBaTH BIJMOBIAI JI0 BUSBICHUX
€MOIIi} 1 MOKpaIlly€e eMIaTUYHICTh BIAMOBIIEH y KOMYHiKallli, 110 BpaXOBY€E €MOIIi.
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Introductions. The concurrent challenges of enhancing industrial energy
efficiency and mitigating environmental impact are paramount in modern engineering.
A significant focus lies on the operational efficiency of industrial boiler plants and
thermal systems, where building thermophysics and the integration of new
technologies are critical considerations [1]. Evaluating the economic viability and
performance of such energy efficiency measures, often alongside renewable energy
technologies, has increasingly been facilitated by advanced computational methods,
including artificial intelligence [2].

A core component of industrial efficiency and environmental compliance is the
effective purification of gas emissions. Research has been conducted to analyze the
comparative efficiency of different gas cleaning systems, such as packed scrubbers and
electric filters, to determine their optimal application ranges [3]. This detailed analysis
of system components is crucial, much as dynamic modeling and sophisticated
energetic analyses have been successfully applied to understand and optimize other
complex industrial assets, such as power plant boilers [4]. The overarching goal of
these efforts is to improve the purification of gas emissions, particularly within the
context of urban modernization and industrial upgrades [5].

Within the broad field of air pollution control, fabric filters (or baghouses) are
widely employed due to their high particulate matter removal efficiency across a broad
range of particle sizes. The performance of these filters is fundamentally linked to the
integrity of the filter media and the efficacy of the online cleaning system. The pulse-
jet cleaning mechanism is the most common method used in modern fabric filters. This
system utilizes high-pressure, transient pulses of compressed air to dislodge the
accumulated dust cake from the filter surface.

However, this cleaning process is inherently energy-intensive and presents a
complex operational trade-off. Insufficient cleaning frequency or pressure leads to
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high-pressure drop, increasing fan energy consumption and potentially compromising
system capacity. Conversely, excessive or overly aggressive cleaning consumes a
significant amount of compressed air—an expensive utility—and can reduce filter
media lifespan and lead to brief spikes in emission (pulse-through).

This study addresses this gap by developing a mathematical model to simulate the
behavior of a pulse-jet fabric filter. The objective of this research is to apply multi-
criteria optimization algorithms to this model to identify optimal cleaning parameters
(e.g., pulse frequency, duration, and pressure). The goal is to provide a quantitative
framework for enhancing the energy efficiency of fabric filter operations while
maintaining robust emission control, contributing to the broader goals of sustainable
industrial production.

Aim. The primary aim of this research is to develop and validate a comprehensive
mathematical model that accurately describes the dynamic behavior of a pulse-jet
fabric filter system. This model will encapsulate the coupled processes of dust cake
accumulation, the resulting increase in filtration pressure drop, and the transient effects
of the pneumatic cleaning cycle.

The central objective is to apply multi-criteria optimization algorithms to this
validated model. This optimization will seek to identify a Pareto-optimal set of
operational parameters—specifically pulse-jet pressure, duration, and frequency—that
resolves the inherent conflict between:

—Minimizing total energy consumption, which includes both the electrical energy
for main fan operation (a function of pressure drop) and the pneumatic energy for
compressed air generation (a function of the cleaning intensity).

—Minimizing particulate matter emissions to ensure compliance with
environmental standards.

Ultimately, this study aims to provide a robust, model-driven framework for
enhancing the operational strategy of industrial fabric filters, allowing for quantifiable
improvements in energy efficiency and emission control.

Materials and methods.

The methodology for this study is centered on a dynamic mathematical model
designed to simulate the complete operational cycle of a pulse-jet fabric filter. This
model mathematically describes the primary filtration process, where the total pressure
drop across the filter is calculated as the sum of the initial resistance from the clean
filter medium and the progressively increasing resistance from the accumulating dust
cake. This accumulation is a function of the dust concentration in the gas stream and
the filtration velocity.

A key component of this framework is a discrete-event sub-model that simulates
the pulse-jet cleaning. This sub-model is triggered when a predefined condition is met,
such as a specific time interval or a maximum pressure drop threshold. The model then
calculates the mass of dust removed from the filter based on the defined cleaning
parameters—namely, the pulse pressure, its duration, and the interval between pulses.
The simulation accounts for the fact that a residual dust cake remains post-cleaning,
which dictates the starting pressure drop for the next filtration cycle.
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This dynamic model is then used as the foundation for a multi-criteria optimization
analysis. The optimization problem is structured to find the ideal set of cleaning
parameters that simultaneously minimizes two conflicting objective functions. The
first objective function is total energy consumption. This is a composite value
representing the sum of the electrical energy consumed by the main system fan (which
must work harder as pressure drop increases) and the energy consumed by the
compressed air system to generate the cleaning pulses. The second objective function
is the total mass of particulate matter emissions, which includes both the low-level
particle seepage during normal filtration and the significant, transient particle spikes
that occur immediately after a cleaning pulse.

To solve this optimization problem and navigate the trade-offs between energy use
and emissions, a Non-dominated Sorting Genetic Algorithm (NSGA-II) is employed.
This metaheuristic algorithm is well-suited for identifying the Pareto-optimal front,
which represents a set of non-dominated solutions. Each solution on this front
represents a different optimal balance between the objectives, providing a decision-
making tool for selecting an operational strategy that best fits specific economic and
environmental priorities.

Results and discussion.

The multi-criteria optimization was executed using the mathematical model
described in the previous section. The primary objective was to resolve the conflict
between the two main objective functions: total energy consumption (E.;) and
particulate emissions (Memmisions) The energy model is a composite function defined as:

Etotal = Efan(APavg) + Eair (Ppulse' Epulse) (1)

This function captures the core operational trade-off: aggressive cleaning (high
pulse pressure, P50 Or high frequency, Ejy,;5.) reduces the average pressure drop
(AF,,4) and thus lowers fan energy (Efqy) but it simultaneously increases the energy
consumed by the compressed air system (E,;,-). Conversely, passive cleaning saves
compressed air but allows pressure drop to build, increasing fan energy.

The simulation was run across a wide operational space, varying the key input
parameters of pulse pressure and pulse interval (the time between cleaning pulses). The
resulting output, the simulated average total power consumption, provides a clear
optimization surface.

A subset of the simulation results, illustrating the non-linear relationship between
the cleaning parameters and total energy consumption, is presented in Table 1. These
results are generated for a standard industrial pulse-jet filter operating under typical
dust load conditions (e.g., cement plant or biomass boiler).
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Table 1. Simulated Total Power Consumption (E..) as a Function of Pulse
Pressure and Pulse Interval.

Case Pulse Pressure (Ppuise), Pulse Interval (tinterval), S Simulated Total
MPa Power (Etotal), kKW
1 0.3 20 18.5
2 0.3 40 16.2
3 0.3 60 17.8
4 0.3 80 20.4
5 0.4 20 15.1
6 0.4 40 114
7 0.4 60 10.9
8 0.4 80 12.6
9 0.5 20 13.8
10 0.5 40 9.7

At alow pulse pressure (e.g., 0.3 MPa), the cleaning is ineffective. The total energy
consumption is high across all intervals because the filter bags are not adequately
cleaned, leading to a high residual pressure drop. This high AP results in the fan (Ef4y,)
becoming the dominant energy consumer.

As the pulse pressure increases to 0.4 MPa, the cleaning efficiency improves
dramatically, significantly lowering the average AP . This causes a substantial
reduction in total power consumption, as the savings in fan energy far outweigh the
minor increase in compressed air energy.

The optimal (lowest) energy consumption in this simulation, 9.2 kW, is found at a
pulse pressure of 0.5 MPa and a pulse interval of 60 seconds. This point represents the
"sweet spot" where the combination of fan energy and compressed air energy is at its
global minimum.

Beyond this optimum, further increasing the pulse pressure (e.g., to 0.6 MPa) yields
diminishing returns. The cleaning effectiveness does not improve substantially, as
noted in related experimental literature. However, the energy required to generate the
compressed air (E,;,-) continues to rise, leading to an overall increase in total power
consumption. Similarly, cleaning too frequently (e.g., a 20-second interval) is highly
energy-intensive due to the high consumption of compressed air, while cleaning too
infrequently (e.g., an 80-second interval) allows the pressure drop to build excessively,
increasing fan load. These results confirm that operating a pulse-jet filter at arbitrary,
non-optimized "default" settings (e.g., 0.6 MPa every 20 seconds) can result in
significant energy waste. The model-driven approach allows for the identification of a
specific, optimal parameter set that balances operational effectiveness with energy
efficiency.

For enhanced visualization, the non-linear relationships presented in Table 1 are
graphically depicted on a 3D surface plot in Figure 1. This figure illustrates the
optimization "valley" and includes the derived polynomial regression equation, which
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mathematically describes the response surface of total power consumption (Ey,tq;) as
a function of pulse pressure (Ppyse) and pulse interval (tintervar)-

Ejoral = 46,65-123,075"%-0,0645"y+143,75"x"x-0,696™x"y+0,0031%y"y

=24
=23
B < 19
<15
B <11
-7

s, A A
B, PRI,

Figure 1. Response Surface for Total Power Consumption (E;,¢4;) based on
Pulse Pressure and Interval

Conclusions.

This research successfully developed and applied a mathematical model to
investigate the multi-criteria optimization of pulse-jet cleaning parameters in industrial
fabric filters. The study aimed to resolve the fundamental operational conflict between
the energy consumed by the main process fan (a function of pressure drop) and the
energy consumed by the compressed air system (a function of cleaning intensity).

The key findings, based on the simulation results presented in Table 1, demonstrate
that the relationship between cleaning parameters and total energy consumption is
highly non-linear. The model identified a distinct optimal operational "valley."

—Operating at sub-optimal parameters, such as a low pulse pressure (e.g., 0.3
MPa), results in inefficient cleaning. This leads to a high average pressure drop,
causing the fan energy (Ergy) to become the dominant and excessive power consumer.

—Operating at overly aggressive settings (e.g., a high pressure of 0.6 MPa or a
very short interval of 20 s) incurs a significant energy penalty from the compressed air
system (E;;-), which outweighs the marginal benefits in pressure drop reduction.

—7For the simulated system, an optimal set of parameters was identified at a pulse
pressure of 0.5 MPa and a pulse interval of 60 seconds. This specific combination
yielded the global minimum for total power consumption (9.2 kW) by perfectly
balancing the trade-off between fan and compressed air energy.

In conclusion, this study confirms that the common industrial practice of operating
pulse-jet filters at arbitrary, high-energy "default" settings is energetically inefficient.
The developed mathematical model, visualized by the 3D response surface in Figure
1, serves as a robust tool for process optimization. By implementing a model-driven
approach, facilities can identify a specific, optimized parameter set to achieve
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significant reductions in operational energy consumption, thereby enhancing both the
economic and environmental sustainability of their emission control systems.
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After full-scale aggression russian federation, because of constant russian shelling,
cultural heritage which are located in the central historical parts of Ukrainian cities,
have suffered significant damage.

Since the conditions of warfare and modern weapons are different from those used
during World War II, the resulting damage is much more serious and severe. Thus, in
the city of Kharkiv and the Kharkiv region, at least 198 architectural monuments were
damaged, including two that were completely destroyed [1].

Therefore, the recovery of cultural heritage will be relevant in the post-war period,
because it will be allowed to save such objects for future generation.

Determining methods for rebuilding damaged cultural heritage sites depends on
many factors, namely the location, structural scheme, and materials from which the
building is made. Restoration work is most often used for such objects, which is a
complex and multifaceted complex that requires significant financial and human
resources [3].

When restoring monuments, the main attention is paid to preserving their physical
condition, and specific technological processes are used for restoration, which are
aimed at preserving the architectural monument in its original form [4, 5, 6].

However, the process of eliminating the consequences of missile strikes often leads
to further destruction of buildings and results in the loss of authentic structural elements
[7]. This 1s what happened to the building at 13 Poltavskyi Shliakh Street; therefore,
after reconstruction, it will no longer have historical value but will simply be a new
building preserving its original appearance.

This is due to the fact that the first to arrive at the place are the State Emergency
Service Units, whose primary task is to rescue people, followed by Public Utility
Services that identify the remains of the building as construction debris. However,
during the clearing of debris from buildings classified as architectural monuments,
specialists in cultural heritage preservation, as well as architects or structural engineers,
must be present.

It should be noted that armed conflicts fundamentally alter the architectural
appearance of cities. During World War II, the central areas of Nuremberg, Munich,
Dresden, and Warsaw were almost completely destroyed; however, their restoration
took place gradually, taking into account historical documents, preserved visual
materials, and eyewitness accounts. Nevertheless, there are numerous examples where
damaged buildings were never restored, and new, more modern structures were built
in their place — this approach can be observed in the redevelopment of the eastern part
of Berlin.
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Therefore, in the post-war period, the main tasks in rebuilding cultural heritage in
Ukraine should include:

1. Conducting an inventory of the damaged sites and performing a technical
assessment of the surviving structures.

2. Amending legislative and regulatory documents related to the protection of
monuments.

3. Developing a Comprehensive Program for the Restoration of Architectural
Heritage Sites.

European countries have experience in recovering such types of objects which can
be applied to the rehabilitation of damaged monuments in Ukrainian cities. However,
this process should take into account architectural particularities in order to preserve
the unique identity of each historical area.
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OPTIMIZATION OF METHODS FOR RENOVATION OF
LANDSCAPE AND RECREATIONAL AREAS OF HEALTH
CARE INSTITUTIONS

Jlinsainin Baaum AHTOHOBHY
K.T.H., JIOIICHT,
HarionaneHuil yHIBEpCUTET BOAHOTO TOCMOIAPCTBA Ta IPUPOIOKOPUCTYBAHHS

Y cy4yacHOMy CBITI JIIOJMHA ONHMHUJIACS B EMILEHTPl MOCTIMHOTO THCKY,
CIPUYMHEHOTO TEXHOTEHHUMU (DaKTOpaMH, SIKi HEBIIMHHO HAPOCTAIOTh 1 CTBOPIOIOTH
nepeayMOBH JIJIsl cOLlabHOI Hanpyru. Ham nenani ckiaaHime aaanTyBaTHCs A0 LbOTO
IIBUJIKOTO TEMITy 3MiH. SIK HacliIoK, BUHUKAE 3HIXKEHHS CTPECOCTIMKOCTI,
HAKOIWYEHHSI MCUXOEMOLIMHOr0 HaBaHTAXEHHS Ta UMM CHEKTp IpodieM — BiA
arpecii W nemnpeciii A0 cepHO3HUX NCHUXOCOMAaTHYHHUX pO3NaIiB. 3a pe3ysibTaTaMu
MEIUYHUX JOCIIKEHb, CTpEC € MPUUYUHOI0 ax 45% ycCiX 3aXBOpPIOBaHb, a TaKOXK
3HAYHOIO MEPENIKOI0K Ha NUIAXY 0 ofyxaHHsS. Ha mpoMy TJii 0COOGIMBO BaXKIMBO
YCBIIOMUTH BIUIMB NIPUPOAM Ha HaIle Ncuxivyne 310poB’s. [Ipupoane cepenoBuiie —
1Ie YHIKaJbHUI pecypc, SIKUH KOMIUIEKCHO BIUIMBAa€ Ha OPraHi3M 4epe3 ycl OpraHu
gyTTa. [IporynsHku B mapky, nepeOyBaHHS Oiisi BOJIONMM a00 HaBiTh KOPOTKUMN
BIIMOYMHOK Y THIIl JIICY MOXYTh KapJWHAJIbHO MOKPAIIUTH EMOLIMHUNA CTaH.
ITepeOyBaroun B armMocdepi rapmMoHii 3 OpUPOJOI0, MU OTPUMYEMO MOKJIUBICTh HE
JUIIE 3HATU HANpyry, aje ¥ MiABUIIMTH CBOKO CTIMKICTh O CTpECy, MOBEPHYTH
IYIIEBHUN CIOKIHM 1 MTOMIKJIYBaTUCS PO 37I0POB’sI 3arajom.

JIroauHa 3aBXKIU TATHETHCS A0 IPUPOIH, AK€ CaMe TYT BOHA 3HAXOAUTb JHKEPETIO
€Heprii, BUKOHYIOUM CBOEPIIHY Mepe3apsaaky Tuia 1 aymn. He nuBHO, mo OyAWMHKH
BIIMOYMHKY Ta O3J0pPOBYl CAHATOPIl 3BOJATH y HANMaIbOBHUYIIIMX KyTOUKax
MJIAHETH, JIe TAPMOHI1SI IPUPOTHOTO JIAHAA(Ty CTa€ YACTUHOIO MPOIIECY BIAHOBICHHS
cwi. CHoornsgaHHs MOpUPOAM Ma€ JHMBOBIKHY 3JAaTHICTh  3aCIOKOIOBATH,
po3ciabiitoBaTH HEPBOBY CUCTEMY 1 OJJHOYACHO MPOOYIKYBaTH >KUTTEBY EHEPTIIO.
CBIT pocnuH, OCOOJMBO JIICOBHH O10IIEHO3, Japye HEOIIHCHHY O3J0pOBUY CHITY.
3enmeHl  HACa/PKCHHS  BUAITPAlOTh KIOUOBY poJib  y  (OpMyBaHHI  HAIIOTO
HABKOJIMITHBOTO CEPEIOBUIIA: BOHU MOKPAILYIOTh MIKPOKJIIMAT, OUUIIAIOTH MTOBITPA 1
CTBOPIOIOTH NMPUEMHY atMmocdepy st (i3uyHOrO Ta emoliitHoro komdopty. Kpim
TOrO, BOHHU JONOMAararoTh 30epertd NpUpOAHMM OanaHC, AOJAI0YM  XYAOKHBOT
BHUPA3HOCTI apXITEKTypPHUM aHcaMOJsM MicT 1 cenunl. barato ¢inocodiB, yueHHX 1
TICUXOJIOTIB T1JIKPECIIOI0Th MTMOOKUN B3aEMO3B'SI30K MIJK XapaKTEpOM MICIIEBOCTI Ta
3BUYasiMU 11 MewkaHuiB. Jlannmadt dhopmye He JuIlIe €CTETUKY MpOCTopy, a WU
BIUIMBAE Ha CTOCIO XUTTS JIIOJICH, Ha TXHIO KYJIbTYpy Ta cBiTOrsiA. [Ipupoaa — e He
MIPOCTO OTOYEHHS, LI€ JPKEPEJIO HATXHEHHs 1 TapMOHI1, BaXKJIMBE JJIs1 KOXKHOT'O 3 HaC.

OpnHuM 13 HAOUIBII SICKPABUX TPEH/IIB B IHHOBAIIMHOMY PO3BHUTKY MTPOCKTYBaHHS
3aKJIa/1iB OXOPOHU 3/I0POB'Sl CTAJIO IHTETPYBAHHS 3€JICHUX PEKpearliiHuX MPOCTOPIB Yy
30BHILIHIO Ta BHYTPIIIHIO CTPYKTYpPY TakuX 00'exTiB. CyyacHi MEIUYHI 3aKJIa Ty BCE
OlblLIIE AKIEHTYIOTh yBary Ha CTBOPEHHI SIKICHOTO CEpeIOBHINA, SIKE€ MO3UTHBHO
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BIUTMBAE SIK HA TIAIIEHTIB, TaK 1 HA MepcoHa. BaXKJIIMBOIO CKIIAIOBOO IBOTO MPOIIECY
€ MPOEKTYBAHHS HAa OCHOBI aKTyaJIbHUX HAyKOBUX JOCATHEHb y cdepi JIOACHKOTro
3n0poB’sa. Ha mepeTwuHi MeOUIMHUA Ta apXITEKTypd MPOBOIATHCS YHCIICHHI
JOCIIDKCHHS, CIIPSMOBaHI Ha 301p HAyKOBHX JaHUX, IO MATBEPKYIOTh BIUIMB
SAKOCT1 HAaBKOJIMIITHLOTO CEPEIOBHIIA HA 3I0POB's JitoAuHHU. L1 JaH1 cTaloTh OCHOBOIO
JUIS TUUIAaHYBaHHS HOBHUX O00'€KTIB a00 CHIYIylOTh I1HCTPYMEHTOM OIlIHKH BXKE
peasizoBaHUX MPOEKTIB IMiJ1 Yac iX eEeKTUBHOI eKCIUTyaTallii.

Y cydacHOMY CBiTI, OCOOJMBO B €BPOINEHCHKUX KpaiHaxX, yce Oliblie
NPUXUIBHUKIB HaOMpae TEHJIEHIIs 1HTerpaii MpUpOJIHUX €JIIEMEHTIB B apXiTEKTypy
MEINYHUX 3aKIamiB. [1 YCHiX TOSICHIOETHCS HE JIUIIEC €CTETHYHICTIO, aJie i BaKJIMBOIO
TEPaNeBTUYHOIO POJUTI0 TAKUX pIlieHb, SKI BIUIMBAIOTh HA TMPOIEC OTyKaHHS
MaII€HTIB 1 3arajbHe MOJIIIIIEHHS X IKOCT1 )KUTTS. 32 OCTaHH1 JECATWIITTS X1 10
CTBOPEHHS JIIKAPHSIHUX MPOCTOPIB CYTTEBO 3MIHIOETHCA: apXITEKTOPU i MEHEKepU
MEIUYHUX YCTAHOB yCBIJOMIIIOIOTH, IO CTAaHIAPTHUHN AW3ailH MPUMIIIEHb YacTO HE
BIIMOBIIa€ MoTpedaM MmarfieHTiB. 3aMICTh CIIPUSHHS 03/I0POBJICHHIO, BIH MOXKE CTAaTH
JDKEpEesIoM JTI0JAATKOBOTO TMCUXOJIOTIYHOTO HABAaHTAKEHHS, HETAaTUBHO BILTMBAIOYM HA
G13UYHMM 1 eMOIIMHUN CTaH XBOpHUX. [HTerparis npupoau B apXiTeKTypy JiKapeHb
JI03BOJISIE  YHUKHYTH IILOTO HETAaTUBHOIO e(eKTy Ta CTBOproe atMmocdepy, ska
MO3UTHUBHO BIUJIMBA€ HA CTAH HEBIJKJIATHUX MAllI€HTIB, a TAKOX TUX, XTO MPOXOJIUThH
TpuBaje JiKyBaHHS. Ternep MeAUYHMI MPOCTIp CTa€ HE JIMIIE MICIIEM Teparii, a i
0a3010 BIJTHOBJICHHS 3/I0POB'sl Uepe3 rapMOHII0 3 HABKOJUIITHIM CEPEIOBUILIEM.

B VkpaiHi, sik 1 B 0araTb0X 1HIIMX NOCTPAASHCHKUX KpaiHax, TEHACHIIS 1HTerpamli
IPUPOIN B MEIMYHE CEPEIOBHINE MOKH IO 3aJIHIIAETHCS CIa0KO BUPaKEHOI0. X04a
ICHYIOTh YyJIOBI NPUKIAAW JIKAPHSHUX NApKIiB Y paMKax ICTOPUYHUX MEAUYHHUX
KOMILJIEKCIB Ta CaHATOPIiB, a TAKOK OKPEM1 BHUITAJIKM 3aCTOCYBaHHS JIAHIIIAPTHOTO
U3aiiHy B apXiTEKTYpPHUX aHCAMOJIIX MEIUYHUX 3aKkjaafiB XX CTOMITTS 1 CydaCHUX
MPOEKTax, MPUPOJIHE O3EJICHEHHS BCE 1€ HE CIPUIMAETHCS SIK BAXKJIMBUN €JIEMEHT
MEIUYHUX MPOCTOPIB. 3a MEXKAMH JIKAPHSIHUX KOMIUIEKCIB B YKpaiHi 3'SBIISIIOTHCS
I[IKaB1 PIIICHHS, TaKi K 00JIAIITYBaHHS Ca/liB HA JJaXaX Ta CTBOPEHHS YIOPSIAKOBAaHUX
3€JICHUX 30H Ha EKCIUTyaTOBaHMX TOKPIBISX HaA MIA3EMHUMHM TapKiHTaMu B
KUTIOBOMY cekTtopi. OpHak 3arajibHa cuTyalis y cdepl O3eJeHEHHS JiKapeHb
3QJIMIIAETHCS MaJOPO3BHHEHOIO: HAYKOBI JIOCHIDKEHHS Ha II0 TeMy Maibke He
BEJIyThCS, CTAHIAPTH O3EJICHEHHS YaCcTO MOPYIIYIOTHCS, a IKICTh BAKOHAHUX POOIT HE
KOHTPOJIOETHCS HAJIS)KHUM YHHOM.

Yepe3 HENOCTAaTHE YCBIIOMJIEHHS Ba)XXJIMBOCTI TPUPOJHUX KOMIIOHEHTIB Y
JIKApHAHOMY CEpEAOBHILI, JAHIAPTHI CEKI[li MPOEKTIB MEANYHUX 3aKJIaAiB 4acToO
3IMIIAIOTHCS] HEJIOBEACHUMU JI0 HAJIEKHOTO PIBHS peanizailii. IcHyrou1 3eeH1 30HH
HE OTPUMYIOTh HAJEKHOIO JOTJSAY, a B 0araTbOX BHIAJIKaX TEPUTOPIS JIIKapHI
HACTUIbKM OOMEXeHa, IO IMOBHICTIO BUKIIOYAETHCS MOXKJIUBICTH CTBOPEHHS CaIy
4yepe3 HEOOX1AHICTh PO3MIIICHHS 000B’ I3KOBUX (DYHKITIOHAIBHUX 30H.

Haomi Cakc akTHBHO 3aiiMa€ThbCs MOMYJISIPU3ALIEI0 JTIKYBAIBHUX JaHAMA(TIB,
pO3pOo0UBIIY yHIKaNBHY 0a3y naHux Ta oHjaiH-maTdopmy Therapeutic Landscapes
Network. Lleit pecypc 3a0e3neuye MOHITOPUHT YUCICHHUX 1H(OPMAIIMHUX JKEpe 1
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MPOEKTIB Yy Tally3l JIKyBaJIbHOTO JAHIIIAPTHOTO JU3aiHy, CIPHUSIIOYH 00’ €JHAHHIO
3yCcWIb (hpaxiBIIiB, 3aJTy4CHUX JIO IT1€1 TISITBHOCTI.

OCHOBHOI0O METOI0 HAIIOTO JOCHIPKEHHS OyJ0 NpPOBEACHHS TEOPETHUYHOTO
aHajizy MoA0 OO0JamTyBaHHA Ta (PYHKI[IOHATHPHOTO BHKOPHUCTAHHSA 3€JICHUX
pEeKpealiifHuX MPOCTOPIB Y MEIUYHUX YCTAHOBAX MO BChOMY CBITY. Y paMKax podoTu
3MIACHEHO BHU3HAUEHHS TMOHATTSA '"3€NEeHUN peKpeariiiiHuii mpocTip y MeAUuYHHUX
3akyafgax", JOCIKEHO BIUIMB PI3HUX THUITIB POCIUH HA CTaH 1 CAMOIOYYTTS JIIO/IUHH,
a TakKoXX TMPOBEICHO CUCTEMATH3Allil0 BUJIB 3€JCHUX 30H A pekpearii. Jai,
3YMUHUMOCS Ha JETalbHOMY pO3IJIsiAl Pi3HUX (OpMATIB 3€NEHUX peKpeariifHux
IPOCTOPIB, CIMPAIOYUCH HA MPUKIAJAA MEAUYHUX YCTAaHOB 3a KOPAOHOM. [3,5].

BianoBigHo 10 BH3HAYCHb, MOJAHUX Yy CIEMIaTi30BaHIN JiTepaTypi, TEpPMIH
«peKpealish» CiiJl IHTEPNPETyBaTH SIK IUIECIPIMOBAHY NISUIbHICTb, COPSIMOBaHYy Ha
BIIHOBJICHHSI (PI3MYHOT0, MCUXIYHOTO Ta €MOIIMHOro cTaHy jroauHu. Lleit mpoiec
3MIMCHIOETBCS B MEKax IEBHOIO TEPUTOPIATBHOTO MPOCTOPY, KU CHeniaabHO
OpraHizoBaHHMil a00 ajanTOBaHWM JUIsl 3aJ0BOJIEHHS pekpeauidHux norped. Taxi
MPOCTOPU BKJIIOYAIOTHh Y ceO€ pi3HOMaHITHI 00'€KTU peKpeariiHOro MpU3HAYCHHS,
MOYMHAKOYM BiJ NPUPOAHUX JaHAMA(TIB Ta BOAHUX PECYPCIB, 3aKIHUYIOUU
OoOJJAaIITOBAHUMHU 30HAMH BIJIIMIOYMHKY, TYPUCTUYHUMHU OO0'€KTaMH Ta IHIIUMU
MICILISIMH, OpIEHTOBAaHMMHU Ha 3a0e3neyeHHs KOM(OPTHOro Ta e()EeKTUBHOIO
B1JHOBIICHHS JTIOACBKUX CHI. [1].

3eneH1 pekpeariiiHi pecypcu BKIIOYAIOTh TApMOHIIHE MO€JHAHHS MPUPOJAHUX Ta
AHTPOIIOTEHHUX YWHHHUKIB, fAKl (QopmMyroTh KoMbOpTHE CEpeoBUIE IS
PI3HOMaHITHOI JIsITHOCTI. BoHU cripusitoTh eeKTUBHOMY BIJNIOYMHKY M penakcaitii,
JIOTIOMAraroTh y JIIKyBaHH1 Ta MpoQ1IaKTHUIll, a TAKOXK 3a0€3MeUyI0Th MOXKIUBOCTI JJIs
¢b13u4HOI pekpearti. [2].

3eneHuit pekpeariiuuii IpocTip y MEIMYHUX YCTAaHOBAX SIBJISIE COOO0 rapMOHiHE
MOEHAHHS MPUPOJHUX PECYPCIB, TAKUX SIK POCIMHHICTH, CBIXKE MOBITPs, BOJA 1
JaHAmadT, 3 aApXITEKTYPHUMHU KOMIIOHEHTaMH, TAaKUMHU SIK aTpiyMH, OpaHkepei,
3€JICH1 TOKPIBJi, Au3aliHepChbki (acaau Ta MHCTEIbKI 1HCTamsii. Jlo KirouoBHX
MPOCTOPIB ISl CTBOPEHHS TaKUX 30H BIAMOYMHKY B MEXKaxX MEIWYHHX 3aKJIaJiB
HAJIeKaTh:

* BCEpeIMHI — XOJIM 1 3aJM OYIKyBaHHs, MPUMIIIEHHS pejlakcailii 1 BIAMOYUHKY
(puc.1);

* 30BHI — ABOPOBUI MPOTYJIIHKOBUHN MPOCTIp (puc.2).

PekpealitiitHi 30HM MEIUYHUX 3aKIa/11B MOXKYTh OyTH CIIPOEKTOBAHI1 SIK €KOJIOTTYHO
OpIEHTOBaHI TPOCTOPH, SKi AKTUBHO BHUKOPUCTOBYIOTH BJIACTHBOCTI POCIWH IS
CTBOPEHHSI ~ MAaKCUMaJIbHO  KOM(OPTHOTO  CEpeIOBHINA.  3aBISKH  I[[bOMY
3a0e3MeYyloThCsl ONTUMAabHI YMOBHU JJIS MPOBEIEHHS JIKYBaJIbHHUX MpPOLEAYD,
Oprasizaiii mporyJjsHOK MHAaI[leHTIB, a TaKOX IMOKPAIIYyETbCSI MIKPOKIIMAT 1 SIKICTh
MOBITPS HA TEPUTOPIT (IUB. puc. 3).
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MIPOCTOPIB BCEPEIHI MEAMYHUX 3aKiaiiB [4].
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Puc. 2. Opranizaiiisi ipocTOpiB 330BHI METUYHUX 3aKIafdiB [3].

Knimaronoru B cdepli MeauIMHH OCOOJIUBO MIAKPECIIOIOTH BaXXJIUBICThH
O3€JICHEHHSI TEpPUTOpIi JIKapHI Ta €CTEeTHYHOro oQOopMIIeHHsS 1i mHpocTopy. Yce
HABKOJIUIITHE CEPEIOBUIIE Ma€ OYTH OpPTaHi30BaHE TAKHUM YMHOM, 1100 MaKCHUMAaJIbHO
CIPHUATH TPOIECY JIKyBaHHS Ta 3a0e3rneuyBatd KOMMOPTHUN BIAMOYMHOK JJIS
MaI[l€HTIB.
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OxpeMo cTOAYHIA, 3eseni mpocTopH O3erleHeHa MOKPIBIA 1
HAKPHTHH OOTaHIYHHH IHTErpoBaHi B dacax, cagu Ha Jaxax,
cax (KoMIUIeKC CTPYKTYPY BEPTHKATIbHI
BEIIHKHX opan}xepeifl) TPOMAJICBKHX CIIOPYX O3CJICHCHHA
(aTpiym)
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Puc. 3. Buau 3eneHux pexpeariiHux IpocTOpiB B MEAUYHUX 3aKianax [3].

Pocnunm, a Takok pi3HOMaHITHI iXH1 KOMO1HAIll1, BKIOYaoun (opMy KPOH JEpeB,
KOH(irypaiito cToBOypa, BIATIHKM 3a0apBJi€HHS JHUCTA Ta 0Oararo 1HIIUX
XapaKTepUCTHK, 3[aTHI YWHUTH HAA3BUYAWHO IIUPOKUN CIEKTp BIUIMBIB Ha
EMOIIHHUHN 1 TICUXIYHUWA CTaH JIOAUHU. 3aBASKA CBOIM MPUPOJHHUM OCOOJIHMBOCTSIM,
BOHM MOXYThb fK 3aCHOKOIOBAaTH 1 HAaJjalliTOBYBaTH Ha MO3WUTHUBHUM Jaj, TaK 1
mpoOy/KyBaTH MOYYTTS HATXHEHHS a00 HAaBITh BUKIMKATH JIETKY MEIAHXOJIIO, IO
BKa3ye Ha TJIMOOKUH 3B'S30K MIXK MPHUPOIOI0 1 BHYTPIIIHIM CBITOM JIOAUHU. Brius
IIOTO B3a€MO3B’ 513Ky Ha TICUXOJIOTIYHE CAMOTIOYYTTS JOCUTH I00pEe 1TIOCTPYETHCS B
cXeMmi aHaJli3y npejcTaBieHuil B (puc. 4).

Puc. 4. HacamxkenHsa Ha TepuTOpii MEIUYHHX 3aKiamiB [3].
a) — conitep; 0) — pAIOBI TOCATKH; B) — TPYTIOBI TIOCAKH; T') — )KUBA OTOPOXKA.
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Bocker, 3enena kimMHaTa, 00CKeT-KabiHET — I MPUPOJHI MPOCTOPH HAraAyIOTh
CIpaBXHIN MPUTYJIOK IJs BIANOYMHKY Ta BITHOBJICHHS cui. [loBiTpsi, HarmoBHEHE
apoMaToOM COCHOBHUX JepeB, 30aradeHe e(ipHUMH OJisIMU, CTBOPIOE CIPHUSATINBE
CEpelIOBUILE JJI OPTraHiB IUXaHHS, BUCTYAI0OUU CBOEPIAHUM MPUPOJIHUM CTUMYJIOM.
VYHIKaJIbHICTh KPOH JEPEB, 110 MAIOTh M'SIKI OKPYTJIl 0OpUCH, CTIpUSE PO3CIA0JICHHIO,
3HIMa€ Hampyry 1 CIpuse TapMoHi3alii eMoIliiHoro crany. Jlo Toro », I 3eleHi
HACa/PKCHHSI aKTUBHO CTHUMYJIIOIOTH KPOBOOOIT, TMOKpAIIylOYd OOMIH PEUYOBHUH B
oprasi3mi. Taki mpOCTOPU BapTO OPraHi30BYBATH B Pi3HUX (opMmaTax, 3BaKaroyu Ha
notpedbu Ta yMoBH MictieBocTi. OTHUM 13 pillieHb MOKe OyTH CTBOPEHHS OOTaHIYHOTO
caay, U0 BKIIOYAE BEIUKUNA KOMIUIEKC OpamXepeil, 1€ MO)KHa BHUPOIIYBaTU
PI3HOMaHITHI pOCIMHU ¥ 3a0e3neuyBaT X ONTHUMallbHI YMOBH 1S icHyBaHHs. [lle
OJIHUM €()EKTUBHUM BapI1aHTOM € IHTETpalisl 3€JEHUX 30H O€3M0CEPETHBO B CTPYKTYPY
OyIiBesib — HAMPUKIIAJ, Y BUIJISAL aTplyMiB, IO TAPMOHIMHO MOE€IHYIOTh IPUPOAY 3
apxiTekTyporo. KpiM TOro, KOHLENIS «BIAKPUTOI MPUPOIW», SKAa BPAXOBYE
MaKCHMaJIbHE IPUPOJIHE OCBITIIEHHS Ta CBOOOY IIPOCTOPY, 1/1€aNbHO MIAXOAUTH AJIs
IPOEKTYBaHHS CY4YacHMX KOMIUIeKciB. Ha 3aBeplieHHs BaXJIMBO  TaKOX
BUKOPHCTOBYBATH MPUJIETII TEPUTOPII K BIIKPHUTI 3€JI€HI IPOCTOPH, 110 JOTIOBHIOIOTH
3arajJbHUN eKOJOriYHUM JanamadT Ta 3a0e3neuyioTh KOM(POPT AJisi BIAMOYUHKY ¢
MPOTYJITHOK Ha CBIXKOMY TOBITPI.

[TporynsHku y370BX ajneil, yTBOPEHUX psSAKaMU JepeB abo aKypaTHUMU
YKHBOILUIOTAaMH, OCOOJIMBO Ha UISHKAX 13 HEBCIMKHM HaxmiaoM 10 5%, 1CTOTHO
OXKUBJISIIOTH TPOIIEC CIPUAHATTSI Ta €()EKTHBHO JOMOMAralOTh YHUKHYTH TOYYTTS
OJIHOMAHITHOCTI HABKOJMIIHBOro JaHamadrty. Taki OporyisHKH CTUMYJIOIOThH
CEpIEBY MiSJIbHICTh, COPUSIOUN MOJIMIIEHHIO (I3UYHOTO CTaHy MAI[I€EHTIB 3aBASKU
nomMipHoMy (hi3UYHOMY HaBaHTakeHHIO. [1o10H1 anei MoKyTh OyTH OpraHi3oBaHi y
(dhopmaTi BEpTUKAJILHOTO 03€JICHEHHSI, HAIPUKJIA, 13 3aCTOCYBAHHSIM I1IBICHUX Ca/lIB
a0o cajiB Ha Jaxax Oy/iBeb. [X TakoX MOKHA BKJIIOUHUTH B KOMITO3HIIIO BIIKPUTHUX
MPUPOIHUX 30H BCEPEIMHI TUIAHYBAIBHUX CTPYKTYP KOMILIEKCIB, 3a0e3medyroun
TapMOHIMHUM TIepexii MDK 3a0y/I0BOI0 Ta 3€JICHUMH BIIKPUTUMHU MPOCTOPAMU
MPWIETINX TEPUTOPi. 3aBASKM TaKUM PIIICHHSIM CTBOPIOETHCS YHIBEPCAIbHUIMA
MPOCTIp, IO MOETHYE €CTETUKY, €KOJIOTIUHICTD 1 (PYHKITIOHAJIbHICTD.

Comitep abo rpyma gepeB y KOMIO3UIlT CTBOPIOE KOMMDOPTHHUI MPOCTIp st
BUIMIOYMHKY TIAIIEHTIB: 3aTUIIHUKA KOPUAOp Ha MakgaHYuMKaxX, OOMEKEHUX
’KUBOIUIOTOM, Ta MPUEMHY aTMOc(epy Mia yac mMporyJissHOK ajnessMu. Taki 3eJIeH1 30HU
CHOPUSIOTh 3HIDKEHHIO HEPBOBOI PEAKTUBHOCTI Ha 30BHILNIHI  MOJPa3HUKH,
3a0€3Meuylourd  BIJIHOBJICHHS (PI3MUHMX 1 TMCUXOJOTIYHMX cwi. JlJisi  1poro
BUKOPUCTOBYIOTh  PI3HOMAaHITHI ~ €JIEMEHTH O3€JICHEHHS, $K-OT BEpPTUKAJIbHI
KOHCTPYKIIi 3 pOCIMHAMH, CajJl Ha Jaxy, IPOCTOPOBI PIIIEHHS, IO IHTErpyIOTh
MPUPOAY B IJITAHYBAHHS, & TAKOXK POCIMHH, PO3MIILIEHI B MOOUIBHUX KOHTEHHEpaX.

Ha ocHoBi HaBegeHuX (pakTopiB MOKHA C(HOPMYITFOBATH TaKl KIIFOUOBI BUCHOBKHU:

- 3eneHuil peKpeariiHui MpoCTip y MeXax MEIUYHOTO 3aKjaay SBISIE COOOIO
KOMILJIEKC peKpealiifHnX 00 €KTiB, SKi CIOPUAIOTH BITHOBJICHHIO (I3UYHOTO Ta
MICUXIYHOTO 3710POB’ sl JIFOAMHU.
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- OpranizoBaHu#l pekpeariitHui IpOCTIp CIYKHUTh K CEPETOBHILIE, 110 BiMOBI A€
MaTepiaibHUM Ta TyXOBHMM MOTpedaM CyCIIbCTBA, CTBOPIOIOYH KOM(OPTHY YMOBY
TUTS 5KATTSA 1 JISITIBHOCTI.

- PocniunHicTh, 30kpema i Bursig (popma KpoH 1 cTOBOYpiB, 3a0apBICHHS JIUCTS ),
Mae 0e3mocepe/iHIi BIUIUB Ha eMOIIMHO-TICUXOJIOTTYHHUI CTaH JII0IeH, Mpo0yHKYHOUH
MO3UTHUBHI acOIliaIlii Ta CIPHUSIOYH peJlaKcallii.

- Cy4acHi gociipkeHHss XX CTOMITTS MAKPECTIOTS, 1110 ASPEBHA POCIUHHICTS 1
YarapHUKU MO3UTHBHO BIUIMBAIOTh Ha MAIlIEHTIB 3aBISKU CBOiM (opmi, CTPYKTYypi,
KOJIBOPOBIH MajiTpi JIUCTA a00 KBITIB, @ TAKOXK apOMaTy i MPUPOJIHUM 3BYKaM, TAKUM
SIK TIIEJIECT JICTSL.

- 3apyOi>KHa PAKTUKA MTPOCKTYBAHHS MEIUYHUX YCTAHOB aKTUBHO BUKOPUCTOBYE
KOHLICTILIIFO 3€JIEHUX PpEKpeallfHuX MpPOCTOPIB K BAXIMBY CKIAJIOBY IX
apXITEKTYPHOT'O JAU3aiHY.

- AHaJi3 3aKOpPJAOHHOTO JOCBIAY JOBIB, IO IpH OyAIBHUUTBI W 0OJAIITYyBaHHI
MEIUYHUX 00’ €KTIB BCE OUIBINE YBArW MPUAUISIETHCS HE JUIIE OJIaroyCTPOIO TEPUTOPI,
a 1 1HTerparli 3eJeHuX 30H Oe3MocepeIHbO B CTPYKTYPY OyIIiBEIb.

- Cepen ycix BUIIB 3€JIEHOT peKpeallii HAWMOMMPEHIIIUM 3aJUIIAETHCS
BUKOPUCTAHHS 3€JIEHUX JIaXiB SIK €KOJOTIYHOro Ta (DYHKIIOHAJIBHOTO PILIECHHS IS
oprasizaiiii mpocTopy.
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MOJYJb LIJIIO3Y AJIA 350PY TEJEMETPII TA
JAXUHIEHOTI'O BIJJAJIEHOI'O KEPYBAHHA
HPUCTPOAMU YEPE3 LORAWAN

Cadomnos IOpiiit KocranTunoBuy,

37100yBay BHIIOI OCBITH OCBITHBOTO CTyMeHs «Marictp», 2 Kypc
HepxaBuuit yHiBepcuteT «KuiBCbKUil aBialliitHUiA IHCTUTYT»,
M. KuiB, Ykpaina

Buconbka Osnena OuekcanapiBHa,

KaHJIUJAT TEXHIYHUX HaYK, TOIEHT Kadenpu kidepoesrneku,
Hep>xaBHuiil yHiBepcuteT « KUiBChKHA aBlalliiHANA IHCTUTYTY,
M. KuiB, Ykpaina

Beryn. Cyuachi loT-cucremu Bumaratoth epeKTUBHHUX 3ac001B 300py TeneMeTpii
3 BEJIMKOI KUIBKOCTI BIAJAJIEHUX MPUCTPOIB, PO3TALIOBAHUX y BAXKKOAOCTYITHUX
Micisx. [ Takux cHCTeM BaXJIMBUMHU € HHU3bKE EHEProCHOKMBAHHS, BEJIUKa
JAIBHICTh IEpeJaBaHHs JaHUX 1 HaJ1HHICTh 3’ eHanHs. Texnomnoriss LoRaWAN (Long
Range Wide Area Network) 3a6e3neuye edpekTuBHy poOOTY AJis 3a7]a4 MOHITOPUHTY
CTaHy HaBKOJHIIIHBOTO CEPEIOBUINA, MPOMUCIOBOT ABTOMATUKH Ta «PO3YMHUX)
CUCTEM KEpYBaHHS.

[Tormpu aktuBHe mnomupeHHs LoRaWAN, 3anumaerbcsi akTyallbHUM MHTaHHS
OIIIHKK JIOIIIBHOCTI 11 3acTocyBaHHA Yy pi3HUX creHapisx [oT — mopiBHsSHO 3
aNbTEpPHATUBHUMH TIpoTOKOoiamu, Takumu sik NB-1oT, ZigBee ta Wi-Fi, ki MarTh
PI3HI apaMeTpH JalbHOCTI, €HEPrOCIOKUBAHHS, TPOIMYCKHOI 31aTHOCTI Ta BapTOCTI
PO3rOpTaHHS.

Merta podotu. [IpoananizyBaTu apxXiTEeKTypy Ta NPUHUUIIM pOOOTH MPOTOKOILY
LoRaWAN, ouiHuTH HOTo nepeBaru Ta HeJIOMIKY MOPIBHSIHO 3 IHIIUMU TEXHOJIOTISIMU
0e3npoToBoro 3B’si3Ky st 10T, a TakoX BU3HAYUTU JIOUUIBHICTH BUKOPUCTAHHS
LoRaWAN npu po3po0iii nutro3y 1jst 300py TelIeMeTpii Ta BiIJaJIEHOTO KepyBaHHs
MPUCTPOSIMHU.

Marepianu Ta Meroau. Y XoJi JOCIIDKCHHS IPOBEACHO aHA3 BIIKPUTHX
texHiyHuX crenudikamiiit LoORaWAN[1], NB-IoT[2], ZigBee[3] Ta Wi-Fi[4], a Takox
HAyKOBUX JDKEpe 1 MpakTUUHUX peanizariil nuto3iB [oT [5,6].

PosrisitHeMo HACTYIHI acleKTH B KOHTEKCTI OIIHKM TEXHOJIOTIH: apXiTeKTypa
Mepexi, JanbHICTh Jii  (MICBKI/CUIBCHKI ~ YMOBH), TPOIYCKHA  3JaTHICTb,
€HEPrOCIOKUBAHHS, BAPTICTh PO3TOPTAaHHS, O€3MeKa Ta TUMOBI cepr 3aCTOCYBAHHSI.

1. LoRaWAN

LoRaWAN — ne mpoTOKONl 3B’A3KYy 3 HU3BKHM E€HEPrOCHOKHBAHHSAM, SKUU
Mpalloe Ha BEJIMKI BiJIcTaHl (10 15 KM y CUIBCHKIN MICHIEBOCTI Ta OJU3BKO 2—5 KM Y
MIiCBKHX YMOBAX) i MiATPUMy€ THCSYi NMPUCTPOIB y Mexax oxHiei Mepesxi. Moro
apxiTeKkTypa MoOyJioBaHa 3a MNPHUHIIUIIOM «31pKHU uepe3 Numo3» (star-of-stars), me
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KIHIIEB1 MPHUCTPOi CHUIKYIOTHCS 3 MEPEKEI0 4epe3 IUTI03H, IO MepeaaroTh AaHl 10
MepekeBoro cepsepalll,
ITepeBaru:
e Jlyxe HU3bKE €HeProCIOKUBAHHS — MPUCTPOI MOKYTh MpaloBaTH Bij OaTapei
10 10 poxis.
e Bemukwuii pagiyc aii, mo poOuTh HOTO MPUIATHAM IS CIITBCHKOTOCTIONAPCHKUX,
mpoMHCIOBHUX 1 Micbkux loT-cucrem.
o [linTpuMKa aCHHXPOHHOI NIepeaaul, 0 3HIXKY€E HABAHTAXKEHHS HA MEPEXKY.
e Binkputa cieuuikaiiisi Ta MOXKJIMBICTh CTBOPEHHS IPUBATHUX MEPEK.
Henomiku:
e Huspka nponyckna 3aaTHicThb (0.3—50 x61T/¢).
e Bucoka 3aTpumMKa, HEIPUAATHA JJIS 33]]a4 PEAIbHOTO Yacy.
e 3ajexXHICTh BiJ JTIIEH31MHUX 00MEXeHb Jiana3oHiB (868/915 Mr).
besneka: LoRaWAN miarpumye AES128 mmudpyBaHHS HmaHMX Ha pIBHSX
MEpEXKEBOr0 Ta MPUKIIATHOTO PIBHIB, a TAKOXX MEXaHI3MH ayTeHTU(IKaLlll TPUCTPOIB
yepe3 AppKey ta NwkKey [1].

2. NB-IoT

NB-IoT — 11e cTanaapTt CTUTLHUKOBOTO 3B 53Ky, po3pobiienuii 3GPP crnernianbHo
st loT-npuctpoiB. Bin mpaiiroe y JineH30BaHOMY Jialia3oHi 4acToT 1 3a0e3neuye
BHCOKY SIKICTh OOCTYyroByBaHHs [2].

IlepeBaru:

e Bucoka HaniifHICTh Ta Oe3neka, rapaHTOBaHa ONEPATOPOM MOOLIBHOTO 3B’ SI3KY.

e Benuka emHicTh Mepexi (10 SO THC. TPUCTPOIB HA CEKTOP).

o [linTpumka poOOTH B MICBKHX CEPEOBUINAX 13 CUILHUMHU MEPEIIKOTAMH.

Henoniku:

e 3ajekHICTb BiJ onepaTopa 3B’s3Ky Ta HEOOXIAHICTh OIUIATH MOCIIYT.

e Bumii eneproszarparu nopiBusiHo 3 LoORaWAN.

e HeMoxnMBICTh CTBOPEHHS MPUBATHUX Mepex 0e3 crelianbHUX JIIEH31M.

besneka: NB-IoT 3a0esneuye mudpyBaHHS HaHUX Yy CTUIBHUKOBIM Mepexi, a
TakoX aBTeHTU(DiKa1ii0 yepe3 SIM-kaptku [2].

3. ZigBee

ZigBee — 11e MpOTOKOJI KOPOTKOTO pajlycy Aii, SKui 0a3yeTbcs Ha CTaHAApTI
IEEE 802.15.4. BiH mupoKO BHKOPUCTOBYETHCS B JIOMAlIHIA aBTOMaTH3alli Ta
MMPOMHUCJIOBUX CEHCOPHUX Mepexkax [3].

IlepeBaru:

e Husbke eHeprocnokMBaHHs Ta MiATPUMKA poOOTH B CITKOBIM TomoJorii (mesh

network), 1110 MiABUIILy€ HATINHICTb.
e BigHocHo HU3bKA BapTICTh peaizarlii.
e JloOpa CyMICHICTb 13 ICHYIOUMMH PIIIEHHSAMU JJISl «PO3YMHOTO JOMY».

111



CYBER SECURITY AND INFORMATION PROTECTION
DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND
TECHNOLOGIES

Henomiku:

e Hesenukuit paaiyc aii (1o 100 M y mpuMiIeHH1).

e CxrnaanicTs MacmTaOyBaHHs 115 Beaukux [oT-cucrem.

e Husbka npomyckHa 31aTHICTH (10 250 x61T/C).

besneka: ZigBee BuxopucroBye AES128 mmdpyBaHHS, a TaKoX MEXaHI3MU
ayTeHTU(IKAaIIi 151 KOHTPOJIIO AOCTYITY By3iB [3].

4. Wi-Fi

Wi-Fi — TexHororis, sika 3a0e3mnedye BUCOKY IMIBUAKICTH Mepeadl TaHuX, ajie He
ontuMizoBaHa Jyist [0T depes eHeprocrnoKuBaHH.

IlepeBaru:

e Bucoka npomyckHa 31aTHICTb (10 coTeHb MOi1T/C).

o [llupoka MOCTYIHICTb IHPPACTPYKTYPH.

e [IpocTora iHTerpaiii 3 iCHyr0UMMHU MepekaMu [HTEepHETY.

Henomniku:

e Bucoke eHeprocrnoXxuBaHHs — HE MIAXOAUTD I aBTOHOMHUX MPUCTPOIB.
e OOMexeHnuit paaiyc aii (1o 100 m).
e [lepeBaHTa)keHHS 4aCTOTHOTO Aiana3ony 2,4 ['ri.
besneka: Wi-Fi miarpumye WPA2/WPA3 mudpyBanHd, aBTeHTU(DIKALIIO Ha
OCHOBI MapoJIiB Ta cepTu(ikatisa [4].
[TopiBHSIBHI JaHI HAOYHO HaBeneHO B Tabnuii 1 (nuB. Tabmwuis 1).

Taoauns 1
[TopiBHsIEHA XapaKTEPUCTHUKA OCHOBHUX 0€3p0TOBUX TeXHOJIOT1H [0T
Hapamerp /| RaWAN NB-IoT ZigBee Wi-Fi
TexHoJiorist
Yacrotauii |Hemuensosauunii |Jlinen3zosauuii | Hemuensosauuii | Heminen3osanumii
Jiarma3oH (868/915 MI'm) |[(LTE-mepexi) |(2.4 I'T) (2.4/5I'T)
Paniyc nii |70 15 km 1o 10 km 10 100 m 1m0 100 m
HIBmwicts 1 3 50 ginfe  20-250 k6it/c |250 k6it/c 10 100 M6it/c
nepemaayi
Tomonoriss | Pra TOPE3 CTIIbHUKOBA | CiTKOBA (mesh) ToARa-AeCTYIY
1LTH03 (AP)
Eneprocnox
Ty’K€ HU3BKE HU3BKE cepenHe BHCOKE
WUBaHHS
IIponyckna
3/IaTHICTh HU3bKA cepenHs cepenHs BHCOKa
Mepexi
besmneka AES-128, xmroui |LTE- AES-128 WPA2/WPA3
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IMapamerp / . R
. LoRaWAN NB-IoT ZigBee Wi-Fi
TexHoJiorist
cecii mudpyBaHHS,
SIM-
ayTeHTud.
BapricTs
iHQPaACTPYKT |HU3BKA BHCOKA cepenHs cepemHs
ypu
Tunosi ) . BijI€O,
TEJIEeMETis, MIPOMUCIIOBUN . :
3aCTOCYBaH- . . «PO3YMHHUU JIM» | BHCOKOIIIBHIKIC
pPO3yMHE MICTO  |MOHITOPHHT .
Hs HUH 3B’ SI30K

Pe3yabTaTu Ta 00roBOpeHHH.

VY pe3ynbTari mpoBeneHOro AociiKeHHs Oyno Bu3HadyeHo, mo LoRaWAN e
OJIHI€I0 3 Halle()eKTUBHIIINX TEXHOJOTIN JIJIs peanizallii cucTteM 300py TeleMeTpii Ta
BIJIJTAJICHOTO KEPYBaHHS MPHUCTPOSIMU Y PO3MOJUICHUX Mepekax [HTepHeTy peuei
(IoT). OcHoBHa mepeBara i€l TEXHOJIOTIi MOJISIrae y MOEIHAHHI BEIUKOI JaIBHOCTI
3B’s13Ky (10 15 KM y CUIBCBKINA MICHIEBOCTI Ta OJU3BKO 2—5 KM Y MICBKUX YMOBax) 3
MIHIMQJIBHUM €HEPrOCIOXUBAHHSAM, IO POOUTH 1 MPUIATHOIO MJisi CIEHApIiB, 1€
aBTOHOMHA p000Ta CEHCOPHUX BY3JIiB € KPUTHIHOIO.

Tomy posriassHemo Outbln  geranbHO mnpuaatHicte LoRaWAN s 300py
TeJaeMeTpil y MOPIBHAHHI 3 IHIIUMH TeXHOJIOT1sIMU [0T-3B’S13Ky.

1. LoORaWAN 3a0e3neuye nepegady HEBEIUKUX OOCSTIB JaHUX, 110 € TUTIOBUM JIJIsI
TEJIEMETPUYHUX CUCTEM — HAIIPUKJIA], BUMIPIOBAaHHS TEMITEpaTypH, BOJIOTOCTI, TUCKY
Yy PIBHA PIJIMHU. 3aBISKU aJaNTUBHOMY KepyBaHHIO IIBUAKICTIO nepenayi (ADR),
Mepeka aBTOMATUYHO TMiJ0Mpae ONTUMAJIbHUN PEXKUM Ui KOXXHOTO BYy3Ja,
3abe3reuyroun 0ajaHc MiXK TAJIbHICTIO 3B 3Ky, CTIMKICTIO JI0 3aBaJI Ta CIIOKMBAHHIM
€HEeprii.

VY nopiBusanHi 3 Wi-Fi, sskuif Mae BUCOKY MIBUJIKICTh, ajie KOPOTKHI paaiyc 1ii Ta
Benuke eneprocnoxuBanii, LoORaWAN nemoHcTpye 3Ha4HO O1IbITY €(DEKTUBHICTD Y
PO3MOUICHUX CEPEIOBUIIAX, JIE )KUBJICHHS B1J] €JIEKTPOMEPEXK1 BIJICYyTHE.

[Topieusno 3 ZigBee, LORaWAN mae cyTreBo 01BN pajaiyc aii 1 He MOTpedye
noOyJ0OBU CITKOBOiI TOmoJiorii (mesh), 1mo copolye cTpykTypy Mepexi Ta 3MEHIIye
3aTPHUMKH.

VY BigminHocTi Big NB-IoT, LoRaWAN He motpelye 3amyudeHHsl omepaTopa
MOOUIBHOIO 3B’SI3KYy, IO JAa€ 3MOTY CTBOPIOBATH IMPHUBATHI aBTOHOMHI MEpexi 3
HIDKYOIO BapTICTIO BOJIOIHHS.

2. Omiaka oomexenb LoORaWAN

[Tonpu uncnenni nepeBaru, LoORaWAN mae 1 neBHi Hepoiku. OCHOBHUM € HU3BKA
MPOITyCKHA 3/aTHICTh, MO0 OOMEXye ii BUKOPUCTAHHS y BHUMAJAKaxX, J€ HEOOXiIHa
nepeaada BEIMKUX O00CATIB JaHux abo poOoTa B pekuMi peaibHOTO yacy. Takox
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MIPOTOKOJI MEHII MPUAATHUH SISl AMHAMIYHUX MOOUTEHUX BY3JIiB, OCKIJTBKA MEXaHI3MU
MOBTOPHOT peecTparlii mpy 3MiHI 30HU MMOKPUTTS MOXKYTh BUKJIMKATH 3aTPUMKH.

Kpim Toro, BUKOpHCTaHHS HETIIIEH30BaHUX YaCTOTHHX Jiana3oHiB (868/915 MI')
MO>K€ PU3BOJAUTH JI0 IEPEBAHTAKEHHSA €(ipy B T'YCTOHACEICHUX PEriOHaxX 1 3HUKEHHS
HAJIAHOCTI 3B’ SA3KY.

3. [IpaktuuHa gouuibHIicTh BUKOpHUcTaHHS LoORaWAN y numro3ax

Po3po6ka numo3y Ha ocHOBI LORaWAN € o1UIBHOO IJ1 CUCTEM, Jie TOTPI1OHO:

e 3a0e3neuynTH 30ip TeleMeTpii 3 BEIHMKOI KUIBKOCTI JaTYMKIB Ha 3HAYHUX

BIJICTaHAX;

e pecaii3yBaTH BiJJaJIeHEe KEPYBAHHS MPUCTPOSIMH Y BaXKKOJOCTYITHUX MICISX;

® CTBOPUTH eHEProePeKTUBHY 1 HE3AJICIKHY BiJl OIIepaTopiB iHPPACTPYKTYPY;

e 3a0e3neuynTH 0a30BHIl PIBEHb 3aXHUCTy 4Y€pe3 MEXaHI3MH ayTeHTHQIKalli Ta
mdpyBanas AES128.

VY cucremax, mo NoTpeOyIOTh BUCOKOI IIBUJIKOCTI Ta OOMIHY MYJIbTUMEIIHMHUMU
JaHUMU (Hampukiaz, Bigeocnoctepexkennsa), LoORaWAN mnocTynaeTbes TEXHOIOTIAM
NB-IoT a6o Wi-Fi. IIpote y Ounbmiocti loT-cuienapiis, /e BaKIMBa aBTOHOMHICTh Ta
MacmTaboBaHicTh, came LoRaWAN neMoHcTpye Haiikpaile CIiBBIIHOIICHHS
eHeproe()eKTUBHOCTI, BAPTOCTI Ta HAJAIMHOCTI.

JIsi HaOYHOCTI NPOBEJIEHO MOPIBHSJIBHY OLIHKY €(EKTHBHOCTI TEXHOJOTrIA 3a
KJIFOUOBUMH MapaMeTpaMu 3a S-0aJbHOI0 MIKAJIOI0, /e 5 — HalKpaluii MOKa3HUK (JIMB.
Tabmwuis 2).

Tadauusa 2
[TopiBHsIBHA OIIIHKA €(hEKTUBHOCTI TEXHOJIOT1H 6e3p0oToBOro 3B’ sa3Ky aiis [oT
ITapameTp LoRaWAN ZigBee | NB-loT | Wi-Fi

Paniyc mii 5 2 4 2
EneprocnoxxuBanus 5 4 3 1
Bapricth BrpoBaxeHHs 5 4 2 3
besneka 4 3 5 3
[Tpuparnicts ans [oT 5 5 4 2

BucHoBku. IlpoBenenwmii anam3 mokaszaB, mo LoRaWAN e onrtumansHUM
pIllICHHSM 711 TTOOYJIOBU THUTIO31B 300py TeleMeTpii Ta BiANaEHOTO KEepyBaHHS
MIPUCTPOSMH 3aBISKH IMOE€THAHHIO BEJIUKOI JadbHOCTI, HU3bKOTO €HEProCIOKHBAHHS
Ta JOCTYITHOCTI PUBATHUX MEPEK.

Xoua MpOTOKOJ Mae 0OMEKEHY MPOIMYCKHY 3[aTHICTh Ta 3aTPUMKH, 111 HEJOJIIKU
He KpuTu4Hi 11 TunoBux loT-cienapiiB 3 Maiumu maketamMu gaHuX. [lopiBHSHO 3
NB-IoT, ZigBee ta Wi-Fi, LoRaWAN 3a0e3nedye Haiikpamuii OanaHc MIXK
HaJIIHHICTIO, MacIITA0OBAHICTIO Ta BAPTICTIO BIPOBAIKEHHSI.
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Taxkum unaOM, LORaWAN 1011i1HO BUKOPUCTOBYBATH Y CHCTEMaX, Ji¢ TOTpiOHA
aBTOHOMHA pPo0OOTa CEHCOPHHMX BY3JIIB Ha BEJIMKUX BIJCTAaHAX 1 0a30BUN pIBEHb
3aXUCTY JIaHUX.
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€BPOIEMCHKUM JOCBIJ EKOJIOTI3ALII
BUPOBHUIITBA

Buckymenko JIMmurpo AHapiiioBu4
KaHauaaT 010JIOTTYHUX HAYK,

TOIIEHT Kadeapu eKoJIoTii

[Tonichbkuii HallIOHAJIBHUIN YHIBEPCUTET

IHpumayenko Poman Ouiekcanaposuy
CTYJCHT,
[Tomichkuii HallIOHATBHUN YHIBEPCUTET

®enipko 'anna AnapiiBHa
CTYJEHT,
[Tomichkuii HallIOHATBHUN YHIBEPCUTET

SApoubkuit bornan Aabdpenosuu
CTYJICHT,
[Tomichkuii HallIOHATBHUN YHIBEPCUTET

®enipko MuxoJa IlerpoBuu
CTY/CHT,
[Tonichbknii HallIOHATBHUM YHIBEPCUTET

Exomnorizariiss BUpOOHHUIITBA € OJHHMM 13 KJIOYOBUX BEKTOPIB CYy4aCHOTO CTaJIOTO
PO3BUTKY, 110 MOEAHYE €KOHOMIYHY €(DEKTHUBHICTH, COILAIbHY BIAMOBIIATBHICTH Ta
eKoJIOTTYHY Oe3neky. Y kpainax €Bpormneiicbkoro Coro3y I1ei mporec Mae CUCTEMHUM
Xapaktep 1 0a3yeTbCs Ha KOMIUIEKCI TOJNITUYHUX, TPABOBUX, EKOHOMIYHUX,
TEXHOJIOTIYHUX Ta OCBITHIX MEXaHI3MIB, CIIPSIMOBAHUX HA 3MEHIICHHS HEraTMBHOTO
BIUTMBY MPOMUCIIOBOCTI Ha IOBKIJIIA, pallioHaIbHE BUKOPUCTAHHS PECYpPCIB 1 Mepexis
0 UUPKYJISApHOI (3aMKHEHO1) €KOHOMIKA. BHBUEHHS €BpOMEMChKOro JOCBIAY
eKoJiori3allii BUPOOHMIITBA € BaXXJIMBUM JUIsl YKpaiHu, ska mnepeOyBae Ha eraril
pedopMyBaHHS €KOJOTIYHOI MOJITUKH BIAMOBIAHO 10 cTaHaapTiB €C Ta mparsHe
IHTErpyBaTHUCs 10 CIIJILHOTO €BPONEHCHKOT0 EKOHOMIYHOTO i €KOJIOTTYHOTO MPOCTOPY.

€BponenchKuil maxiJ 10 eKojorizaiii BUpoOHUITBAa c(hOpMYBABCS Mij BINIUBOM
HU3KM (YyHIAMEHTAIbHUX MDKHAPOJHUX JOKYMEHTIB 1 CTparerid, cepen SKHX:
Croxronsmcbka aexmnapaitis (1972), [opsaok nennuit XXI cromitts (1992), [lapusbka
kiiMatnyHa yroaa (2015), a Takoxk «EBporneiicbkuit 3enennii Kype» (European Green
Deal, 2019). OcranHili JOKYMEHT CTaB KIIOUOBOI PAMKOIO Il MOJEpHi3allii
MIPOMHUCIIOBOCTI, JeKapOOHi3allii €KOHOMIKH, TepexXoy Ha BIHOBIIOBAaHI JpKepena
eHeprii Ta BOPOBAKCHHS MPHUHITUIIB HYJILOBOTO 3a0pyaHeHHs. OCHOBHA MeTa — IIe
JOCSTHEHHS KJIIMaTHYHO1 HeHTpabHOCTI €Bporu 10 2050 poky.

116



ECOLOGY
DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND
TECHNOLOGIES

B ocHOBi ekomorizamii J€XWTh HHM3KAa MPHUHIMIIB, CEpell SKUX: 3armoOiranHs
3a0pyIHEHHIO, CKOPOUYEHHS BIJIXOJIB, BUKOPUCTAHHS HaWKpaluMxX JAOCTYITHUX
texuosori (HAT), 3aMKHYTI ITUKJIM BUPOOHHUIITBA, BIAMOBIAIbHE CIIOKWBAaHHS Ta
PO3IIMPEHA BIAMOBIIAIBHICTh BAPOOHUKA. 3aCTOCYBAaHHS 1IMX MPUHIIUITB HA PAKTHUII
perymoetrbes aupekruBamu €C, nHacammnepen Jupexkrtuoro 2010/75/€C  «Ilpo
POMHUCIIOBI BHUKUIW», SIKa 3000B’s3ye mianpueMmctBa 3actocoByBatu HJIT Ta
MOCTIMHO 3HUKYBATU €KOJIOT1YHE HABAHTAXKEHHA. TakoX BaXUIMBUMU € JMpekTuBa
2008/98/€C «IlIpo Bimxomm», PamroBa BogHa mupektuBa (2000/60/€C), JIupektuBa
2012/19/€C «Ilpo Bigxoau eIEKTPUYHOTO Ta €ICKTPOHHOTO O0IaHaHH», PeriaMent
REACH (11010 XiMiYHUX PEUYOBHH), a TAKOXK CHCTEMa €KOJIOTTYHOr0 MapkyBaHHs EU
Ecolabel.

OnHUM 13 TOJIOBHUX IHCTPYMEHTIB €KOJIOTi3allll € IUPKYJspHAa €KOHOMIKa, IO
0a3yeTbCsd HaA KOHLEMINT MiHIMI3alll BiAXOAIB 1 MaKCUMaJIbHOTO MOBTOPHOTO
BUKOpPUCTaHHS pecypciB. €Bponelicbkuii Coro3 npuidHsIB cnemiaapbHuid [nan g 3
uupkyasipHoi ekoHoMiku (Circular Economy Action Plan, 2020), sikuii nependagae
nepexig BiA JiHIMHOI MoAem «BHPOOHHUIITBO-CIIOKHUBAHHA-BIIXOAW» 110 3aMKHEHOT
CUCTEMHU, JIe MaTepialiv 1 MPOIYKTH UPKYIIOIOTH MOBTOPHO. CEeKTOpalibHI 1HIIIaTUBU
OXOIUTIOIOTh ~ OY/MIBHUIITBO, TEKCTHIIb, €JEKTPOHIKY, XIMIYHY TPOMHCIIOBICTD,
MaKyBaHHsI, aBTOMOO171e0y/TyBaHHS Ta 1e€peBOOOPOOKY.

VY pamkax €BpOIEHCHKOTO 3€JIEHOr0 KypCy AaKTHBHO PO3BUBAETHCS CHUCTEMA
3esieHoro iHBectyBaHHs. DiHancoBi iHcTuTylii €C, 30kpema €BponeichKHiA
IHBECTHUILIITHUI OaHK, peami3ylTh MNPOrpaMH KpEeIUTyBaHHS MIANPHEMCTB, SIKI
BIIPOBAKYIOTh €KOJIOTTYHO YHUCTI TEXHOJIOT11, MIABUIIYIOTh EHEProe(EeKTUBHICTh a00
MepexosiTh Ha BUKOPUCTaHHS BTOPUHHOI cpoBUHHU. Taki nporpamu sk LIFE, Horizon
Europe, Green Transition Facility cnpusdioTs BOpOBaKEHHIO 1HHOBAILITHUX
€KOTEXHOJIOTIH 1 MIJBUILYIOTh KOHKYPEHTOCIIPOMOXHICTh €KOJIOTTYHO OPIEHTOBAHMX
KOMTIIaH1M.

YenimHicTh ekoorizarii BupoOHunTBa B €C BEIMKOI MIPOI0 3a0€3MeUy€eThCs
e(heKTUBHUM TIOE€THAHHSAM PETYJIIOBAaHHS Ta €KOHOMIYHOTO CTUMYJIOBaHHS. 3 OJHOTO
OOKy, iCHy€ CyBOpE€ €KOJIOTIYHE 3aKOHOAABCTBO, CHCTEMa JO03BOJIB 1 CaHKIIH, a 3
IHIIOTO — HAJAIOTHCS IIOMATKOBI1 MIJIBIH, TPAaHTH, 3HIKECHI CTABKU KPEIUTIB IS
€KOJIOTIYHO OpileHTOBaHMX TianpueMcTtB. Hampuknan, y Himewuwmni nie cucrema
«3eJIeHNX» TOJATKOBUX CTUMYIIB, y Dpaniii (HoHJ EeKOJOTIYHUX I1HHOBAIiH, a y
Hinepnangax — mogarkoBi KpeAuTH Ha eHeproepeKTUBHI TEXHOJIOTII.

BaxxmMBHM €IIEMEHTOM € BIPOBAKEHHS CHCTEM EKOJIOTIYHOTO MEHEKMEHTY
BianoBigHO a0 cranaaptiB ISO 14001 ta EMAS (Eco-Management and Audit
Scheme). IlignpuemMcTBa, 1110 BIOPOBAIKYIOThH 111 CUCTEMH, 3000B’s13aHI TTPOBOIUTHU
PETYIISIPHUAN €KOJOTIYHHUH ayJIuT, OI[iIHIOBaTH BUKHIA, BUKOPHUCTAHHS €HEPrii, BOAW Ta
CUPOBHMHHM, a TaKOX 3BITYBaTH Mepe]] CyCHUIbCTBOM. Takuil miAXiJl HE JUIIE 3HUXKYE
€KOJIOT1YH1 PU3UKH, a i (hOpMy€ TTO3UTUBHY PEITyTaIlI0 KOMIIAHIH.

[Toxa3oBUMM € HaIIOHAJIbHI CTpATETii EKOJIOTi3aIlii MPOMHUCIOBOCTI Y TIPOBITHUX
kpainax €pponu. Hampukian, Himeuunna peamizye mporpamy «Industrie 4.0», ska
noennye 1U@poBizaIito BUPOOHUIITBA 3 TPHUHIIMIAMU EHEProe(EeKTUBHOCTI U
pecypcosbepexxenns. Y IlIBemii mie mepxkaBHa mporpama «Fossil Free Swedeny,
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CIpsIMOBaHa Ha TEPeXiJi MPOMHUCIOBOCTI 7O BIJHOBIIOBAHMX JDKEPENT €HEeprii Ta
3aMKHEHUX IMKJIIB CIIOKUBaHHS wmarepiaiiB. Y JlaHii HIMPOKO 3aCTOCOBYETHCA
1HIyCTpiagbHa cUMMO0103: KOJIM BIIXOAM OJHOTO BUPOOHHIITBA CTAIOTh PECYPCOM IS
1HIIOTO (HAMB1IOMIIIMN NMPUKIaA — IpoMHUciIoBui napk Kamynabopr).

KirouoBMM YMHHUKOM € €KOJIOTiYHa BIAMOBIAANBHICTH O13HEcy. €BpOMNEnChKi
KOMITaHii aKTHUBHO BIPOBAKYIOTh KOPIIOPATHMBHI CTpaTerii CTajioro poO3BUTKY, IO
OXOIUTIOIOTh YIPABJIIHHS €HEProCIOXKUBAHHSAM, 3MEHILIEHHS BUKHU/IIB, BIAMOBIIAJIbHE
MOCTayaHHs CHPOBUHHM, COIlabHI CTaHAApTH mpari. Y Oaratbox kpainax €C niroTh
BUMOTH 111010 HE(IHAHCOBO1 3BITHOCTI: KOMIaHIi 3000B’s13aH1 OMPUJTIOMHIOBATH J1aHi
PO CBil BIUIMB Ha MOBKULISA, KIIMAaTUYHI PU3WKKA Ta Tporpec y crajocTi. Taka
MPaKTHKA IM1JIBUIIY€ TPO30PICTH 1 JOBIPY CIIOKMBAUIB.

OxpeMuii HaPsIMOM € €KOJIOT13allls EHEPreTUKHU. €BpONEenchKl KpaiHu CUCTEMHO
CKOpPOUYYIOTh BUKOPHCTAHHS BUKOTTHOTO TIaJIMBa, PO3BUBAIOYH AJIETEPHATHBHI JKEpeIna
€HEeprii: COHSYHY, BITPOBY, TIiipo- Ta OioeHepretuky. Y HimeuunHi mnporpama
Energiewende cnpusiia TOMy, 1110 YacTKa BiJHOBIIIOBAHUX JPKEpPEN y BUPOOHHUIITBI
enexkrpoeneprii nepesunmmia 50 %. V Jlanii monax 40 % eHeprii 3a0e3mneuyeTbes
BITPOBUMHU TypOiHaMu, a B Icmanii NMiIOTh BEJNMKI COHSIYHI (pepMH, THTErpoBaHl 3
cucteMaMu 30epiraHHs eHeprii.

€BponenchKkuil J0CBIJ JAOBOAMTH, IO €KOJIOTi3allli BUPOOHUIITBA € HE JIUIIE
€KOJIOTIYHUM, a i EKOHOMIYHUM MPIOPUTETOM. BIIpoBapKeHHSI €KOJIOTTYHUX 1HHOBAIIN
3HM)KY€ BHUTpaTM Ha pPECYpCH, BIJIKpUBA€ HOBI PHUHKM Ta  IMIJBUILYE
KOHKYpPEHTOCITPOMOXKHICTh. 32 OLIHKaMu E€BpOKOMICIi, MepexiJg A0 UUPKYIIPHOL
€KOHOMIKH MOXKE€ CTBOPHUTH JI0 IBOX MUJIBMOHIB HOBUX pOOOUYMX MicCIlh Y KpaiHax €C.
Kpim Toro, exonoriyHo cepTrdikoBaHa MPOIYKLIs Ma€ BUILY JA0AAHY BapTIiCTh 1 Kpalle
CIIPUIMAETHCSI HA MDKHAPOTHUX PUHKAX.

3HauHa POJb Y IbOMY MPOIECI HAJNECKUTh OCBITI Ta HayIll, Kl 3a0e3Me4yI0Th
MIATOTOBKY KaJpiB HOBOI TeHepalli: 1HXXEHEpIB, €KOJOTiB, MEHEIKEPIB CTaJoro
po3Butky [1]. YHiBepcutetn €BpoOnM aKTHBHO BIPOBAIKYIOTh MDKIUCIUIUIIHAPHI
MpOrpamMu 3 €KOJIOTTYHOTO MEHEKMEHTY, EHeproe(PeKTUBHOCTI, 3€JIEHOT EKOHOMIKH.
HaykoBi nocmimKkeHHs Op1EHTYIOTHCSI HA CTBOPEHHS HOBUX MartepiajiB, 010TEXHOJIOTH,
CUCTEM OUMIIEHHS CTIYHUX BOJ, ONTHUMI3AIlI0 EHEProCIOKUBaHHSA. BaxauBum
acniekToM € (popmyBaHHS (PaxoBOi MOBU €KOJIOTTYHOTO CHPSIMYBaHHS, 110 3a0e3Ieuye
edexTuBHY podeciiiny KOMyHIKAIIO Ta TOYHICTh Y HAYKOBUX 1 HOPMAaTUBHUX TEKCTaX
[2].

OpHuM 13 Ba)XJIMBUX HaIpsMIB €KOJIOTI3allli € ajanTailisi OCBITHIX Mporpam i
METOJIMK TirOTOBKH JI0 BUMOT 3€JICHOTO Tepexoay. BaxinmBy poyib TYT Bimirparorh
Cy4yacHI1 OCBITHI TEXHOJIOT1i, K1 3a0e3MeuyoTh 0OMIH 3HaHHSMU MIXK KpaiHamu €C Ta
VYKkpaiHoto, 30KpemMa 3MillaHi MOJEJIl HaBYaHHA, [0 TMOEAHYIOTh T'HYYKICTb
JUCTAHUIMHOTO hopMaTy 3 €(PEKTUBHICTIO TPAAULIIMHOI B3aeMoii [3].

Bapro Takok Haroilocut Ha IHCTUTYMIMHIA MATPUMIN  €KOJIOTi3allli.
€Bporneiickka KoMicCisi cTBopwiia [ eHepanbHUN AUPEKTOpaT 3 MUTAHb JOBKULIS, SIKAN
KOOPAMHYE peati3allilo NPHUPOIOOXOPOHHHUX CTparerii. Y Oararbox JepikaBax
(GYHKITIOHYIOTh MiHICTEPCTBA ab0 areHTCTBa CTAJIOTO PO3BUTKY, SIKI PO3POOIISIOTH
HaIllOHAJBHI TJIAHU A1 1 MOHITOPATH MPOTPEC Y MOCATHEHH! KIIIMATUYHUX ITLICH.
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Baxn1BoI0 TEHIGHITIEIO € TOCUJICHHS y4acTl TPOMaJICHKOCTI: €KOJIOT14HI OpraHizaiii,
Oi13Hec-acoIriaiii Ta MiCIeBl TpoMaau OepyTh y4yacThb Yy IUIaHYBaHHI Ta KOHTPOJI
peaitizalii eKOJIOTIYHOI MO THKH.

st Ykpainu €BpomneichKuil JOCBIJ €KOJOori3alii BUPOOHUIITBA € OPIEHTUPOM 1
NPAKTUYHUM PECYPCOM JIJIS aJIanTallii BIACHOI €KOHOMIKH JI0 BUMOT CTaJOTO PO3BUTKY.
VYropaa mipo acorriariro Mixk Ykpainorw Ta €C nependadgae rapMOHi3aIliio €KOJIOTTIHOTO
3aKOHOJIaBCTBA, BIIPOBAIKEHHS CTPATET14YHOT €KOJIOT1YHO1 OI[IHKU, PO3BUTOK CUCTEMHU
€KOJIOT1YHOTO MEHEIKMEHTY, €KOMapKyBaHHs, EHEProePeKTUBHOCTI. Y MPOMUCIIOBIH
chepl akTyalbHUM € CTBOPEHHS CHCTEMH «3€JCHHMX» KJIacTepiB, MIATPUMKA
HiANPUEMCTB, IO 3aCTOCOBYIOTh HAWKpallli JOCTYIHI TEXHOJIOTii, CTUMYIIIOBaHHS
nepepoOKH BIIXO/IB Ta 3MEHIICHHSI BYIJICLIEBOTO CIIIY.

Bonnouac, edekTrBHA IMIUIEMEHTALllsl €BPOMEHCHKUX MPUHIUIIB MOTpedye
KOMILUIEKCHOTO Miaxoay. HeoOxigHO BAOCKOHAJIUTH 3aKOHOAABUY Oasy, pO3LIMPHUTH
(1HaHCOB1 IHCTPYMEHTH MIATPUMKH €KOJIOTIYHUX I1HIIIATUB, 3a0€3MEYUTH J1€BUN
€KOJIOTIYHUN KOHTPOJIb 1 MPO30PICTh JTAaHWX. BaXKJIMBO MOCHIUTH €KOJIOTIYHY OCBITY
Ta MOMYJISIPU3AIIII0 CTAIOTO CIIOKUBAHHS cepell HaceeHHs i Oi3Hecy. B YkpaiHi € Bci
nepeIyMOBU JJI LbOTO: aKTWBHA ydacTh y mnporpamax Green Deal, HasBHICTBH
KBaTI(pIKOBAHUX HAYKOBUX IIKUI, 3POCTAHHS CYCHUIHHOTO 3allUTy Ha EKOJOTIYHY
Oe3IeKy.

Taxkum unHOM, €BpONEHCHKUIN JOCB1 €KOJIOT13a1lii BUPOOHUIITBA IEMOHCTPYE, 110
CTaNUi PO3BUTOK MPOMUCIOBOCTI MOXKJIMBHUI JIMIIE 32 YMOBU B3a€MOJIi JIepiKaBH,
Oi3Hecy, Hayku ¥ TpomajchbkocTi. Ekonorizaiis He TNOBUHHA CIpUHAMATUCS SIK
OOMEXEeHHs, a [K CTpareriyHa MOMKJIIMBICTb MOJEpHI3alli €KOHOMIKH, 3pOCTaHHS
KOHKYPEHTOCITPOMOXKHOCTI Ta MiJIBUIIEHHS SKOCTI KUTTS HaceneHHs. s Ykpainu
BIIPOBAXKCHHS €BPONEHCHKUX MPHUHIIUIIB €KOJOTIYHOTO YMPABIIHHS — 1€ HUIIX 0
(hopMyBaHHSI Cy4yacHO1 MOJIEN PO3BUTKY, Y SIKIi EKOHOMIYHE 3pOCTaHHS HE CYIIEPEUUTh
30epeKEeHHIO TPUPOH, a 0a3yeThbes Ha 1i palloHATbHOMY BUKOPUCTaHHI Ta MOBa3l J0
€KOJIOTIYHUX MEX IJIAaHETH.
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The relevance of the topic lies in the growing interdependence of economies in the
era of intensified globalization and the accelerating transformation of international
production systems. In the contemporary geopolitical and economic landscape, the
Central Asian region occupies a strategic nexus between East and West, where the
dynamics of integration with China are not merely transactional but deeply structural,
reflecting the broader paradigms of human capital mobility, institutional
modernization, and managerial adaptation to global standards. The success of this
integration is increasingly determined not only by trade flows or infrastructural
connectivity, but by the qualitative evolution of human resources capable of managing
complex intercultural, technological, and organizational processes.
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Central Asia, comprising Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and
Uzbekistan, occupies a strategic corridor connecting East Asia and Europe. Over the
past decade, China has emerged as the dominant economic partner for the region,
leveraging investment, trade, and infrastructural connectivity to strengthen its
geopolitical and economic footprint. This integration is not merely transactional but
involves multidimensional processes encompassing trade liberalization, financial
cooperation, energy interdependence, and cultural exchange. Understanding the
mechanisms and implications of China-Central Asia integration is critical for
policymakers, investors, and regional stakeholders aiming to ensure sustainable
growth, political stability, and social cohesion.

China has become the largest trading partner of the Central Asian states, with
bilateral trade volume exceeding $150 billion in recent years. The region serves both
as a supplier of natural resources—oil, gas, and minerals—and as a market for Chinese
industrial goods and technology. Investments in transport corridors, including railways
and highways, as part of the Belt and Road Initiative have reduced trade costs,
strengthened supply chains, and facilitated cross-border investment.

China’s rapid ascent as a global economic power and its strategic orientation
toward the Belt and Road Initiative have redefined the logic of regional cooperation,
turning human resource development into a key vector of sustainable partnership. For
the Central Asian economies, whose growth trajectories depend on institutional
maturity and managerial professionalism, the formation of a new generation of leaders
and specialists proficient in innovation management, strategic planning, and
transnational coordination becomes a fundamental prerequisite for achieving deeper
economic convergence.

Export flows from China to Central Asian countries are showing a steady growth
trend, but the nature of the dynamics and pace of change vary significantly among
individual countries in the region, reflecting both the structural characteristics of their
economies and foreign policy and institutional factors.

Kazakhstan, China's largest trading partner in the region, has demonstrated steady
growth in exports, from $11.6 billion in 2017 to $28.1 billion in 2024. The most
significant increase is expected in the period 2022-2024, driven by both the expansion
of transport and logistics infrastructure along the Belt and Road Initiative and growing
demand for Chinese products in the energy and industrial sectors. The high degree of
integration of trade flows indicates the emergence of deep economic interdependence
and Kazakhstan's transformation into a key transit trade hub between China and the
European market.

Kyrgyzstan has demonstrated more volatile dynamics, particularly evident in 2020,
when exports fell to $2.86 billion due to the impact of the COVID-19 pandemic and
disruptions in international supply chains. However, from 2021 to 2024, exponential
growth to $19.9 billion is expected, driven by China's large-scale investment projects
in infrastructure and the industrial sector, as well as by strengthened institutional
cooperation within the EAEU. This phenomenon highlights the high sensitivity of the
Kyrgyz economy to external investment impulses and the importance of developing
sustainable human capital for managing cross-border projects (Figure 1).
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m Kazakhstan 11632542 11326581 12729101 11703035 13960383 16355236 24698453 28113878
Kyrgyzstan 5371401 5546955 6280520 2865336 7473735 15421271 19715899 19921019
m Uzbekistan 2763952 3942096 5032088 5138708 5882075 7504177 12394790 11774130
m Tajikistan 1323547 1425934 1590068 1016830 1682964 2217030 3673614 3513738
Turkmenistan 369050 316779 430853 443489 513404 867636 962216 1030093

Figure 1. Volumes of exported products from China to Central Asian Republics,
thousand US Dollar
Source: compiled by the author based on data from the International Trade Center [1].

Uzbekistan has demonstrated smooth but steady export growth, from $2.76 billion
in 2017 to a peak of $12.39 billion in 2023, with a slight decline in 2024. This trend
reflects the gradual diversification of China's exports, as well as efforts to modernize
Uzbek infrastructure and develop digital and logistics platforms for cross-border trade.

Tajikistan and Turkmenistan remain relatively small recipients of Chinese exports
compared to other countries in the region, but they are demonstrating significant
growth rates. Tajikistan increased its exports from $1.32 billion in 2017 to $3.51 billion
in 2024, while Turkmenistan increased its exports from $0.37 billion to $1.03 billion
over the same period. Despite the low absolute values, the relative growth rates indicate
a strategic expansion of economic integration and China's gradual increase in influence
on the small economies of Central Asia through investment and trade projects,
particularly in energy and transport.

Time series analysis shows that the largest increases in export flows in the region
are observed in countries with developed infrastructure and a high level of institutional
readiness for international cooperation (Kazakhstan, Kyrgyzstan, and Uzbekistan).
Smaller economies (Tajikistan and Turkmenistan) demonstrate greater sensitivity to
external shocks, highlighting the need for institutional and personnel transformation
for sustainable integration into regional and global supply chains.
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Thus, China's export flows to Central Asian countries are not only an economic
indicator but also an integration tool, facilitating the formation of transregional ties,
technological exchange, and political consolidation. To maximize the impact of
integration, it is recommended to focus on developing management competencies,
digitalizing foreign economic processes, and creating a resilient human infrastructure
capable of effectively managing growing economic and logistical flows.

The economic, political, and infrastructural integration of China and Central Asia
represents a pivotal development in the contemporary Eurasian geopolitical landscape.
Driven by the Belt and Road Initiative (BRI), strategic trade agreements, and cross-
border infrastructure investments, this integration is transforming regional economic
dynamics, fostering technological cooperation, and enhancing political connectivity.
This article examines the primary trends in China-Central Asia integration, evaluates
its long-term prospects, and identifies the key obstacles to sustainable development.
Particular attention is paid to the role of human capital, institutional modernization,
and digitalization as core drivers of regional convergence.

In this context, the transformation of managerial competencies acts as both a
catalyst and an outcome of integration processes, ensuring the diffusion of modern
administrative models, the digitalization of governance structures, and the
harmonization of socio-economic priorities with global best practices [2, 3, 4, 5]. The
relevance of the topic is further reinforced by the need to balance national development
objectives with regional interdependence, creating an adaptive ecosystem where
human capital serves as the principal integrative force of economic modernization and
political stability. Thus, the conceptualization of human resource and managerial
development transcends its traditional functional meaning and becomes a strategic
imperative for shaping a resilient, knowledge-driven, and inclusive regional
architecture between China and Central Asia.

We propose a multidimensional framework that positions human capital as the
main integrative force underlying both economic transformation and socio-political
consolidation. From an economic standpoint, human capital functions as a catalyst for
productivity enhancement, innovation diffusion, and the digitalization of economic
processes. The integrative effect manifests in the creation of a unified economic space,
characterized by the fluid transfer of knowledge, skills, and technological
competencies across regional and sectoral boundaries. This dynamic, in turn,
accelerates structural modernization, augments regional competitiveness, and
facilitates the alignment of national development trajectories with global innovation
trends.

Socially, human capital constitutes a primary lever for elevating educational
attainment, enhancing healthcare outcomes, and expanding professional and social
mobility. By fortifying social cohesion and mitigating structural inequalities, it
contributes to the consolidation of societal resilience, thereby fostering inclusivity in
economic and political domains [6, 7, 8, 9]. The resultant improvements in quality of
life and human potential underscore the interdependence between social capital
formation and sustainable development, suggesting that human capital investment is
both an economic and a normative imperative.
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Institutionally, the cultivation of managerial and administrative expertise enables
the harmonization of governance practices across public and private sectors. This
harmonization serves as a vector for standardization and institutional convergence,
reinforcing the capacity of states and organizations to implement coherent and adaptive
policies [10, 11, 12, 13, 14]. Politically, human capital underpins the emergence of
responsible, forward-looking leadership capable of navigating complex governance
challenges, promoting societal cohesion, and engendering trust in institutional
frameworks. This dual functionality preparing both operational managers and civic
leaders—ensures long-term stability and legitimizes governance structures in the
context of global interdependencies. (Table 1).

Table 1 - The role of human capital in ensuring economic modernization and
olitical stability

Outcomes for
Aspect Role of Human Capital | Integrative Effect Sustainable
Development
Increases labor Acceleration of
productivity, promotes | Formation of a unified | economic
. innovation, and | economic space through | modernization and
Economic
supports the | knowledge and technology | enhancement of
development of the | exchange regional
digital economy competitiveness
I i . .
mproves educafuon, Strengthens social | Improves quality of
. healthcare, professional | . . i
Social . integration and reduces | life and  expands
competencies, and | . : .
. 1 inequality human potential
social mobility
Trains qualified o .
. Harmonization of | Strengthening of
managerial personnel management standards and | public and corporate
Institutional |and  enhances  the 8 nep P
. ._ | practices across countries | governance
efficiency of public .
. . and sectors mechanisms
administration
Fosters responsible
citizens and leaders . Increases trust in state
. Promotes societal | . . .
oo oriented toward S . Institutions and
Political . consolidation and political
sustainable e ensures long-term
stability
development and development
cooperation
Stimulates research | Creates a shared innovation .
. o . 1 Strengthens adaptive
Innovative activities, develops | environment and facilitates ;
- ) . capacity to global
and digital  competencies, | experience exchange . .
. . . challenges, including
Technological | and encourages | between public and private | ..
. o climate change
technological creativity | sectors
Shapes a new .
Brings values and . .
management culture . Enhances international
Cultural and . development strategies of .
grounded in knowledge, . cooperation and
Value-Based o regional  actors  closer | . . .
sustainability, and integration dynamics
. together
cooperation

Source: compiled by the authors based on sources [6, 7, 8, 9, 10,
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From an innovation and technological perspective, human capital stimulates the
research ecosystem, fosters digital literacy, and encourages creativity, thereby
establishing a collaborative innovation environment. By facilitating cross-sectoral and
transnational knowledge exchange, it enhances adaptive capacity to emergent global
challenges, including climate change, technological disruptions, and economic
volatility. Finally, at the cultural and value-based level, human capital shapes
management paradigms that prioritize sustainability, cooperation, and knowledge-
driven decision-making. This alignment of values fosters normative convergence
among regional actors, reinforcing international collaboration and the systemic
integration necessary for both economic modernization and political stability.

In synthesis, the analysis highlights that human capital transcends conventional
functional roles and operates as a meta-structural integrator. It interweaves economic
productivity, social cohesion, institutional efficiency, political legitimacy,
technological adaptability, and cultural alignment into a coherent framework that
underpins resilient and sustainable development. The table thereby illustrates the
indispensability of investing in human capital as a multidimensional driver of regional
and global integration, emphasizing that the quality, adaptability, and governance of
human resources are as critical as material or technological inputs in shaping modern
economic and political architectures.

Human capital development is emerging as a key integrative factor. Chinese
investments increasingly support education, vocational training, and managerial skill
development in Central Asia. Joint research programs, technology transfer agreements,
and professional training centers enhance local capacities and create a workforce
capable of managing cross-border projects. Institutional harmonization, including
financial regulations and customs procedures, further facilitates seamless integration.

Digitalization 1s becoming a cornerstone of regional integration. Initiatives in e-
commerce, fintech, and smart infrastructure promote economic modernization and
cross-border efficiency. China’s expertise in digital governance, cloud computing, and
Al provides a model for Central Asian countries, helping to align regional practices
with global technological standards.

Table 2 - Management competencies for international economic relations

Competenc Relevance to
P y Specific Skills International Expected Outcomes
Area . .
Economic Relations
Global market analysis, | Enables managers to .. .
. . . . . . Informed decision-making,
Strategic scenario planning, identify opportunities o
. . LT . long-term competitiveness,
Management international and risks in foreign .
. sustainable growth
investment assessment | markets
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Cross-Cultural
Communication

Negotiation across
cultures, multilingual
communication,
intercultural sensitivity

Essential for building
trust, partnerships,
and diplomatic
relations

Strengthened collaboration
and reduced cross-cultural
misunderstandings

Financial and
Economic
Literacy

International finance,
currency risk
management, trade
regulations, fiscal
policies

Supports efficient
management of
international trade,
investments, and
contracts

Reduced financial risks,
optimized resource
allocation

Leadership and
Team

Multinational team
leadership, conflict
resolution, delegation

Ensures effective
coordination of
diverse teams and

Increased organizational
efficiency and global

driven decision-making

integration

M ) . ) ional cohesi
anagement across borders international projects operational cohesion
Knowledge of
Legal and IOWICAEE 0 Ensures adherence to | Enhanced corporate
international law, trade g
Regulatory Aoreements global trade rules and | reputation and regulatory
Competence c%mpliance, standards reduces legal disputes | compliance
I Facilitat d .
.. E-commerce, digital actitates modern Greater efficiency,
Digital and . trade operations,
. supply chain . . transparency, and
Technological digital transactions, . o .
management, data- . innovation in international
Competence and technological

operations

Bilateral and

Critical for trade

. L. multilateral Mutually beneficial
Negotiation and . . agreements,
Diplomacy negotiation, lobbying, partnerships, and contracts, strengthened
stakeholder LY international networks
economic diplomacy
engagement
Risk P.Ohtlcal aqd ceconomic Helps navigate . o
risk analysis, crisis . Resilience, sustainability,
Management volatile markets, . .
management, . and proactive strategic
and adaptability to global sanctions, and adjustments
Adaptability p yloe geopolitical shifts !
changes

Source: compiled by the authors based on sources [6, 7, 8,9, 10, 11, 12, 13, 14]

The development of human resources and the cultivation of advanced
management competencies constitute the cornerstone of sustainable regional economic
integration between China and Central Asia. Empirical evidence and theoretical
analysis indicate that human capital operates as both a vector and a catalyst for
multidimensional integration, encompassing economic, institutional, technological,
and socio-political dimensions [15].

Enhanced managerial capacities facilitate efficient governance, strategic
decision-making, and cross-border coordination, thereby reducing transaction costs
and fostering an environment conducive to innovation, trade facilitation, and
investment flows [16].
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Moreover, the integration of digital skills and knowledge-driven management
approaches has emerged as a critical enabler of regional convergence, allowing for the
harmonization of business practices, regulatory standards, and technological
infrastructure. Human resources are not merely a labor input; they function as an
integrative force that consolidates institutional frameworks, enhances policy
coherence, and promotes resilience against external economic and geopolitical shocks.
The synergy between skill development, managerial innovation, and regional
collaboration underpins the trajectory toward a sustainable, interconnected economic
space, reinforcing both China’s strategic outreach and Central Asia’s developmental
agenda.

Directions for the development of human resources and management skills as the
basis for regional economic integration between China and Central Asia:

Institutionalization of Human Capital Development Programs. Establish cross-
border academies, executive training centers, and professional certification programs
focused on international management, digital literacy, and economic policy modeling
to standardize competencies across the region.

Promotion of Digital Integration and Knowledge Transfer. Leverage digital
platforms and Al-driven analytics to facilitate knowledge exchange, supply chain
optimization, and decision-making transparency between Chinese and Central Asian
enterprises.

Strategic Talent Mobility and Exchange. Implement structured exchange
programs, secondments, and internships to enable the circulation of skilled
professionals and foster transnational managerial networks.

Capacity-Building in Governance and Policy Coordination. Develop managerial
frameworks for cross-border economic projects that integrate risk assessment,
regulatory harmonization, and sustainability criteria to enhance resilience against
economic and geopolitical volatility.

Investment in Innovation-Driven Human Capital. Prioritize research and
development initiatives, entrepreneurship incubation, and digital skill enhancement to
cultivate a workforce capable of driving regional competitiveness and technological
modernization.
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JOCIIIZKEHHA ®AKTOPIB BE3IIEKHA
BUPOBHUIITBA TA OGIPYHTYBAHHSI METO/IUKHA
PO3PAXYHKY PIBHS ITPOJOBOJILYOI BE3IIEKN

Kopuyak Mukosna Muko1anoBuy
K.T.H., JIOIICHT
3axnan Bumioi ocBiTH “IloainbCchkuil qep>KaBHUN YHIBEPCUTET

Beryn.  BaxiumBuM — €IeMEHTOM y  PO3BUTKY  Oylb-fKOi  Jep>KaBU €
arpornpoMHCIOBHI PO3BUTOK, M0 ¢opMmMye I MaTepialbHO-TEXHIUHYy 0a3y Ta
npoAOBOJIBUY Oe3rneky. BapTo Big3HAUMTH pOSIb arpoOMpPOMHUCIOBOTO KOMILJIEKCY B
PO3BUTKY €KOHOMIKH y I[IJIOMY, OCKUIBKM came NPOAYKI[isl arpapHUX MIJMPUEMCTB €
OCHOBOIO JISUIBHOCTI 1HIIMX Trajy3ei, Takux SK Jierka, XapyoBa Ta IepepoOHa,
3a0e3Meuyroun iX CUPOBUHOIO.

ATpOnpoMHUCIOBUN KOMIUIEKC — OAMH 3 HaMCKIagHIIMX OaraTtoraity3eBUX
KOMILJIEKCIB B €KOHOMIIl YKpaiHu. BiH 3HayHOIO MipOI0 BHU3HA4Ya€ COIllaIbHO-
€KOHOMIYHUI PO3BUTOK KpaiHU, PIBEHb JKUTTS HACEJIEHHS, MOro 3abe3neueHHs
IPOAYKTaMH Xap4yyBaHHs, & IPOMHUCIIOBICTh — CUIBCHKOTOCIOIAPCHKOI0 CUPOBUHOIO.

Mera nocmipkeHHS — OOIPYHTYBaTH OCHOBHI (DaKTOpH, IO 3a0e3MeyyroTh
HEOOXI1THUI PiBEHb MIPOJOBOJIBYOT O€3MIEKH BUPOOHUIITBA.

JI71s1 AOCSITHEHHSI TTOCTABJICHOI METH HEOOX1/THO BUPIIIUTH TaKl OCHOBHI 3a0ayi:

- BUKOHATH aHaJi3 JiTepaTypu;

- OOIPYHTYBaTH MUTaHHS CKJIAJOBUX €JIEMEHTIB MPOIOBOIBYOI OE3MEKH;

- OOIpyHTYBaTH HEOOXIJIHY METOJMKY PO3PaXyHKY PIBHS IPOJOBOJIbYOI OE3MEKH
HACEJICHHS.

BupimeHHs ~ OpoaoBoJibYOi  MPOOJSEMU — 3MIACHIOETHCS  MEPEBAXKHO B
arponpomucioBomy komruiekci (AIIK). Came yepe3 1ie BiH € Ba)JIMBOIO JIAHKOIO
€KOHOMIKH 1 MyCHUTh MaTH TIPIOPUTETHUHN PO3BUTOK [1].

ATIK xapakTepu3yeThCs CKJIaIHOIO Tally3€BOI0 CTPYKTYPOIO 1 BKITIOUA€E Taki chepu:
CITBCBKE  TOCIOJAPCTBO;  IPOMHUCIIOBICTH, IO  3a0e3medye  mepepoOKy
CLILCHKOTOCTIONNAPCHKOT CUPOBUHHM; MIAMPUEMCTBA, MO 3IHCHIOIOTH BUPOOHUIITBO
3ac00iB BUPOOHMIITBA [JIsi Tajidy3l CUIBCHKOTO TOCHOJapCTBa Ta O€3MOCepeTHBO
MOB’SI3aHUX Taly3eil MPOMHUCIOBOCTI; MIANPUEMCTBA, SIKI CIELIATI3yIOThCA Ha
3aroTiBJi, TPAHCIIOPTYBaHHI Ta 30y Tl MPOAYKIIIT CLILCHKOTO TOCIOAAPCTBRA. BIIOYINCA
3HAYHI 3MIHM y BUPOOHHYO-MAlHOBUX BIJHOCHMHAX B IJIaHI (OPMyBaHHS HOBHUX
roCroIapIoI0YnX Cy0’ €KTIB HA OCHOBI pUHKOBUX B1JIHOCHH.

B arponpomucioBomMy KOMIUIEKCI 3aiHAITO OJM3bKO TPETHUHU BCIET YMCEIBHOCTI
npaniBHuKiB. Ha yacTky Horo ramyseit npunanae nonana 40% OCHOBHUX BUPOOHUUMX
donxis. I'amysi AIIK dopmyrots Omu3bko 1/3 HarioHaNBbHOTO JOXOMy 1 Maibke 2/5
BaJIOBOT'O CYCIUJIBHOTO MPOAYKTY. Y Cy4acHUX YMOBAX JJIsl YCIILITHOTO PO3BUTKY YCIX
ramyzeit AIIK crBOproroThcsi HOBI  (opMH  oOprasizaiii arpompoMHUCIOBOTO
BUPOOHMIITBA — arpoNpOMUCIOBI 00'eqHaHHS, arpodipmMu, BUPOOHWYI 1 HAYKOBO-
BUPOOHHYI CUCTEMH.
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[ToripimieHHsT €KOJOT1YHO-€KOHOMIYHOI ~CHTYyallii, BHUKJIMKAHE BHCHAaKECHHSIM
IPUPOJHUX PECypCiB, 3MYIIYE HAc OUIBII YBaXHIIIE IUBUTHCS Ha MpoOJIeMy
IPOJOBOJIbYOT Oe3MeKku, TOMYy IO Jierpajalis TPUPOAHUX PECypciB BHUCTYIA€
NEPEIIKOI0OI0 PO3BUTKY POCIMHHHUIITBA 1 TBAapUHHMIITBA. SIKIIO 3aJUIIUTH IO
npobiemMy 0e3 yBaru, TO B MallOyTHbOMY 1€ MOKE IPHU3BECTH O OOMEKEHHS
BUPOOHUIITBA HEOOX1THOTO 0OCATY MPOI0BOILCTBA BUCOKOT €KOJIOTTYHOT IKOCT1. Tomy
JTOCIIDKEHHS. TPOJIOBOIBYOI O€3MEKH TOTO YM 1HIIOTO PErioHy ITOBUHHO OYyTH
30pIEHTOBAHO HE JIMIIE HA YCYHEHHs HECTadl Xap4yyBaHHS CHOTOJHI, aje ¥ Ha
3a0e3MeyeHHs! BIATBOPIOBAIBHOTO MPOIECY — MPOBEACHHSA PsIIy MPUPOJOOXOPOHHUX 1
BiTHOBJIIOBAJILHUX MporpaM, 30ajaHCOBaHE BUKOPHUCTAHHS 3E€MEJIbHHX, JIICOBHUX,
BOJIHHUX PECYpCIB 3 METOIO €KOJIOTIYHO CTIMKOTO PO3BUTKY, IO 103BOJIUTh HACTYTHUM
MTOKOIHHSAM OTPUMYBATH MTPOIOBOJIBCTBO 3 SIKICHUMH €KOJIOTTYHUMH TTOKa3HUKAMH.

[IpoOnemu po10BOIbYOT OE3MEKU PO3IIIAAAIN B MPALX BIIOMI YKPAiHChKI BUEH1
ekoHoMicTH-arpapHuku babienko M.®., [Tacxasep B.J., Jaiika IT.A., Cxkunau O.B,
[Muunko O.C., Ilactepnak-Tapanymenko I'.A. ta iH. [2-10], mpoTe HeTOCTaTHHO
JOCHIKEHb (aKTOPHUX CKJIAJAOBUX 1 BCTAHOBJICHHS CTYNEHS IX BIUIMBY Ha
MIPOJIOBOJIbYUY OC3IIEKY .

JlociiKeHHS IPOBOAMIINCH 3 BAKOPUCTAHHIIM MEPEI0OBOTO JIOCBITY BUPOOHUIITBA,
HAyKOBUX JIOCIHIIJPKEHb EKOHOMICTIB-arpapHUKIB, E€KOHOMIYHOi CTaTUCTHUKHU Ta
METOJMKHU PO3PAXYHKY MPOJAOBOILYOI OE3MEKH.

Cucmema npooosonvuoi 6esnexu (CIIB) ma ii cknaodosi. B Mexax cuctremMu
MPOJIOBOJIbYOT  Oe3MeKku ICHye NpoOjeMa BCTAHOBJEHHS HAsSBHOCTI YHCEIbHUX
B3a€EMO3B’SI3KIB MDK €KOHOMIYHMMH 3MIHHUMH, HA OCHOBI SKMX MOKHA BCTaHOBHTHU
CHIBBIAHOILIEHHS OKPEMHUX €JIEMEHTIB Ta iX BIUIMB Ha pIBEHb 3a0e3MeueHHs
MpoJIoBOJIbUOT Oe3neku. [Ipu 1boMy OO0’€KT pO3TISgaEcThCsl SIK IIecCHpsIMOBaHa
YUCEBbHICTh B3a€MOIOB’ I3aHUX CKJIAIOBUX €JIEMEHTIB, 1110 YIOPSIAKOBaHI 3a TIEBHOIO
03HAKOI0, SIKI HEOOX1JTHO PO30CEPEAUTH Y BU3HAYEHOMY MOPSAKY, BUAUIUTH 3B’ A3KH 1
B3a€MO3B’I3KM, BUSHAUYMUTH 3aralibHy MeETY iX ¢yHKuionyBanus [11].

OCHOBHUMH O3HAKaMU cUCMeMU NPoO08OIbYOI be3neKu €:

1) mimicHICTh (HEOOX1THUM 1 TOCTATHIN KOMIUIEKC ITIJICHCTEMU JIJIs 3a0e31eueHHs 11
(yHKIIIOHATBFHOTO MPU3HAYCHHS);

2) iepapXiuHiCTh (CHCTEMa 3HAXOJUTHCA B CYKYIMHOCTI COI1aJbHO-EKOHOMIYHHUX
CHUCTEM BHIIOTO TOPSIKY 1 CKIAIa€ThbCsl 3 IMJICHCTEM, 1Mo BOyJIOoBaHI B Hel 1
OpraHi30BaHi TaKOX 3a 1€EPAPXIYHOI0 03HAKOIO);

3) IHTErpaTHBHICTH (CHUCTEMa MPOJOBOJIbUOI OE3MEeKH B LUJIOMY BOJIOAIE
BJIACTUBOCTSIMHU, SIK1 HE MPUTAMaHH1 il KOMIIOHEHTaM OKPEMO).

B 3aranbHOMy npoaoBojibya Oe3leKka BU3HAYAETHCS PIBHEM €(PEKTHUBHOCTI BCIEl
€KOHOMIKHM,  MpOTE  MpOJOBOJIbYI  pecypcd  (OPMYIOTbCS B TpOLECi
camoro BupoOHMITBA. Tomy miacucteMu 30yTy 1 pPO3MOILTY HPOJOBOJILCTBA,
MIPOJIOBOJIBYUOTO PE3EPBY 1 CIIOKUBAHHS HAJCXKaTh 10 (PYHKIIOHATBLHUX IMIJICUCTEM —
IIe OpraHi3allis TOPTiBIi, TPOMAJACHKOTO XapuyBaHHs Ta CIIEIialli30BaHl MPOTyKTOBI
dboHAM, SKI y CYKYIMHOCTI CTBOPIOIOTH MIACHUCTEMY 30yTy 1 PO3MOJIIY CHUCTEMHU
MIPOIOBOJIbYOI Oe3meku [12-15].
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Cmpyxkmypa npooogonbcmea de3nexu. Hanexxna yBara 10 nMpoJoBOJIbYO0I O€3MeKH
3YMOBJICHA MOCTIMHOIO MOTpeOOoI0 3a0€3MeUeHHS KITbKICHOTO0 00CsATY BUPOOHUIITBA 1
CIIO’KMBAaHHS IPOJIOBOJILCTBA, HEOOXIIHICTIO 30a7aHCyBaHHS IMOMUTY 1 MPOMO3MIIii,
[UIIXOM TPOBEACHHS MOJITUKU JIEP>KaBHOTO PETYJIIOBAHHS KOH IOHKTYPH, BILTUBOM
Ha JM0OpOoOyT Hallli, JTOCATHEHHSIM CTpaTerii pO3BUTKY €KOHOMIKH, B TOMY YHCHI 1
IPOJIOBOJILYOT HE3ATIEKHOCTI.

[le MOSICHIOETHCS OCHOBOIOJIOKHUM 3HAYEHHSIM MPOJAOBOJILY0I 03K, HABKOJIO
aKkoi OyayeThCsl arpapHa MOJITHKa JAepKaBH, 1 XapakTep, HANpsSMU 1 MPIOPUTETH,
XapaKTepPU3yIOThCS CTpATeriyHi 1T, 3aco00M Ta 1HCTPYMEHTH, IIO MEpII 3a BCE
BKJIMBO B YMOBAaX TJI00ami3allii eKOHOMIKH Ta IHTETPAIlifHUX MPOIIECIB.

Opnak, cydacHi ¢GyHIaMEHTAIbHI JOCIIHKEHHS Ta METOOJIOTISI OpraHi3amiitHOro
3a0e3neueHHs 1 (QYyHKI[IOHYBaHHS IPOJIOBOJILYOI OE3MEKU Ha MPaKTHUI[l HE 3aBXKIU
MaTepiani3yloThCs B PILICHHS IEPKABHOTO YIPABIIHHS B MPOLIEC] AEPHKABOTBOPEHHSI,
1 Maike He BTUIIOIOTHCS YYaCHHUKAaMU PHHKOBUX BiIHOCHMH. CaMe TOMYy CbOTOJIHI
BIJICYTHE €JIMHE TPAKTyBaHHA IIPOJIOBOJIbYOT OE3MEKH B HOPMATUBHO-IIPABOBOMY 10T,
a MpU TMPOBEJICHHI arpapHOi MOJITUKHU Ta MPUNHATTI YNPABIIHCHKUX PIIICHB 1 TeTep
3aKJIaIal0ThCS PI3HI CyNepewinBl (OPMYIIOBaHHS i1 CyTi MOCHJIAIOYUCh Ha PI3HI
JiTEpaTypHi JKepena.

baratocTopoHH1 CynepeuauBli MOTISAM HA CYThb MPOJOBOJIbYOI  OE3MEKU
IPUTPUMYIOTHCSI €JMHOI JIiHIi, 32 KO OCHOBOIO MPOJIOBOJILYOI OE3MEKU KpaiHU Cij
BBakaTu crabumzamiio cutyanii B AIIK, BiApOKEHHS ClIbCHKOTOCIOAAPCHKOTO
BUPOOHHMIITBA Ta HEOOX1THUX YMOB JKUTTS Ha cenl [3].

Cepen OUIBIIOCTI BU3HAYEHb MPOJOBOJBYA O€3MEKa 3BOJUTHCS 10 BY3BKOTO
PO3YyMIHHS, XapaKTepU3yIO4M il MEBHY CTOPOHY: CIOKHMBAaHHS, BUPOOHULTBO abo
IMITOPT.

CralinpHUM 1 CTaMid PO3BUTOK (DYHKIIOHAJIBHUX MIJCUCTEM 3 OPIEHTALIEIO
BUPOOHMIITBA HA PiBEHb OOIPYHTOBAaHMX HOPM XapyyBaHHS 32 YMOB €(EKTUBHOIO
BUKOPUCTAHHSA PET10HAJBLHOTO BUPOOHUYOrO 1 OIOKIIMATHYHOTO TOTEHINAIy €
BUPIIIATBHUM TPHUHIIMIIOM SIKICHOTO TOMNIMIICHHS TPOJ0BOJIBUOTO TMOCTaYaHHS
HaceneHHs. OTXe, MIACUCTEMU  arpapHOro KOMIUIEKCY 30yTy 1 PO3MOJILIY
MPOJIOBOJIBCTBA  BIAHOCATHCS 10  (PYHKI[IOHAIBHO-IIUTOBUX  MijcucTeM. [HIm
MIJCUCTEMU —  JIepKaBHE  YOPABIIHHS, NPUPOJOOXOPOHHI  3aX0AU — €
3a0e3nevuyBaIbHUMH TCUCTEMaMHU, [0 Peali3yl0Th METY MPOJA0BOILY0I O€3MEKH Ta
il eeKTUBHMI PO3BUTOK.

3a0e3neveHHs] HACEJCHHS MPOIYKTaMU XapuyBaHHSA TAKOXK 3aJIKUTH BiJ PIBHS
PO3BUTKY PUHKOBOI 1H(QPACTPYKTYpPH, KA JO3BOJSE MPOAYKIIIO BiJ BUPOOHUKA 0
CHOXMBaua. Ii PO3BMTOK CIIpUA€ YCIIIIHOMY ()YHKIIOHYBAaHHIO Xap4oBOl
MIPOMUCIIOBOCTI, PalliOHAJIbBHOMY PO3MIIIEHHIO, TEPUTOPiabHIN crerianizalii pi3HuxX
il ramyseil, 110 3BOAUTH 10 MIHIMyMY CYKYIIHI BUTPATU Ha BUPOOHHUIITBO, IEPEPOOKY 1
30yT Xap4OBHX MPOIYKTIB, YAOCKOHAIIIOE MEXaH13M 30yTy TIPOJIOBOJILCTBA.

Pigenwv npooogonvuoi 6eznexu, cmadinbHicms puHKy ma OnmuMailbHa 0peaHizayis
supobrnuymea. Oprafizamiss BHPOOHHUIITBA IOJAra€ B KOMIUIEKCI  3aXO/IiB,
CIPSIMOBAaHUX Ha paIliOHAIBHE MOETHAHHS MPOIECIB Mpalll 3 PEUOBUMH €JIEMEHTaMU
BHPOOHHUIITBA B IIPOCTOPI 1 B Yaci 3 METOIO IMiABUINEHHS ¢()EeKTUBHOCTI, JOCATHESHHS
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MOCTABJICHUX 3aBJaHb B HAWKOPOTIIl TEPMIHH, MpPH HAWKpalmoMy BHUKOPHCTaHHI
BUPOOHUYHUX PECYPCIB.

OCHOBHMMH IIIJIIMH TPAaBUJIBHOT OpraHizallii BUPOOHMIITBA €: 3a0e3IeUeHHs
BUPOOHUYOTO 3aBJaHHA HEOOXiJHOI BHPOOHHWYOIO CHPOBHHOKIO 1 MarepiajlamH,
oOnagHaHHSAIM Ta poOOOYOI0 CHUJIOK; JOTPUMAHHS HEOOXIJHOTO EKOHOMIYHO
OOTPYHTOBAHOT'O CITIBBIIHOIICHHS MK (aKTopaMH BHUPOOHHUIITBA; 3a0€3MEUCHHS
HEO0OX1THOT TPOMOPIIIHHOCTI BUPOOHUYOTO MPOIIECY; CBOEYACHE BUKOHAHHS 3aBJIaHHsI,
BUPOOHUIITBO MPOIYKIIiT BIMOBIAHOT SIKOCTI 1 KUTBKOCTI.

OTxe, TOTOUHUMU 3d80AHHAMU OP2aHi3ayii 6UpOOHUYMEA €:

- CTBOPEHHS HEOOX1THUX MPOMOPIIiii B BAPOOHUYMI MOTEHITIAN TiANPUEMCTBA;

- BCTAaHOBJICHHSI HEOOX1HOTO Oaiancy poOOYHX MICIIb 1 MPAIiBHUKIB BiAMOBITHUX
npodeciii Ta KBamiQikarii;

- Y3TOJI’KEHHSI Yacy BUKOHAHHSI OIepalliil mo 1nexax, JUIbHULSX, pOOOYUX MICIIb;

- MPAaBUJILHUNA PO3IO1T pOOOUMX 3aB/IaHb MK MpaIl[iBHUKAMH Ha BUPOOHUIITBI,

- CTUMYJIIOBAHHS JI0 TIpalli;

- opraHizailisi IocTa4yaHHsl pOOOUYUX MICI[b HEOOX1THOIO CHPOBUHOIO, 00JIaTHAHHSAM
Ta IHCTPYMEHTAMH.

3 Bume cPopMyJIbOBaHMX 3aBJaHb MOXKHA 3pOOUTH BUCHOBOK, IIIO
HaWBAKJIMBIIIUM HAPSIMKOM OpraHi3allii BApOOHUIITBA € OpraHi3allisi poOOYHX MiCIlb,
BHJlaya MpalliBHUKAaM 3aBJaHb, JOCITHEHHS YMOB JIJIs1 BAKOHAHHS 1IMX 3aBJaHb. SIKicHa
oprasizaiisi mpanl HEMOXJIHBa 0€3 pO3pOOKM OCHOBHUX MPHUHLMIIB OpraHizamii
BUPOOHMYOTO Tpouecy B LuioMy. Jlo HaWBaXIMBIIMX MPUHLUIIB OpraHizamii
BUPOOHMYOTO MPOLECY BIAHOCATHCS: Clieuianizalis, 0e3nepepBHICTb, PUTMIUHICTD,
MPONOPIIIHICTD, MapaeIbHICTh, MPSIMOTOYHICTh T ABTOMATUYHICTb.

CrallnpHICTh  MPOAOBOJIBYOrO PUHKY MOJKHA 3a0€3MEUUTH 32 PaxyHOK
(dbopmyBaHHS TPOAOBOJIBYMX 3amnaciB. MOHJ 3epHa, ILYKPY Ta JEAKUX IHIIUX BUIIB
MPOJIOBOJICTBA PETYJIIOE PUHOK, 3aKYMOBYHOYM HAJIUIIKK 1 peali3yloud iX MpH
nedinuti ToBapy. HeoOximHmii 3amac 3epHa 1 MPOAOBOILCTBA (POPMYETHCS IS
3ano0iraHHs Hemepe0aueHnX CUTYallli, TAKUX SK CTUXIAHE JINXO0, HeCTa4ya MOCiBHOTO
Marepiaiy Ta iH.

Benuke 3HaueHHsSI MalOTh 3aXOJM 3 OXOPOHU JOBKULIS BiJ HETaTUBHOTO BILTHUBY
TUSITBHOCT1 JIIOJIMHM, BITHOBJICHHS YIIIKOJDKCHHMX PECYpCiB TMOBHHHI IepeadavaTh
ONTUMAJIbHY OpTraHi3aIlilo BUPOOHUIITBA arpapHOrO CEKTOPY 3 BpaxyBaHHSIM
€KOJIOTTYHUX (PaKTOpIB.

OcHosHi ghakmopu pieHs npo0o06oIb10I be3nexu.

JIOTpUMyYIOYUCh IIIJIEH CUCTEMU MPOJIOBOJBYOT O€3MeKH, MOXHA BHUILIUTH
MOB’513aH1 MIXK 00010 rpynu (aKTOPiB, 110 XapaKTEPU3YIOTh PIBEHB 1 3MIHHM ii CTaHy

(puc. 1).
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OxopoHa NpUPOIHUX pecypcCiB: O0csir BUpOOHUIITBA €KOJIOTIYHO
- 3aKOHOJIABCTBO 0e3MeYHOoI C.I. NPOAYKIIii:
- 3MEHIIIEHHS Jerpaartii - cTaH 3aco0iB BUPOOHHUIITBA
3eMEeIbHUX PECYPCIB 1 - crierianizailis periony
PEKyIbTHBALlIS 3eMEITh - 3aKOHOJIaBYa 0a3a
- TEXHOJIOTis1 00OpOOITKY IPYHTY - JIepKaBHA MiATPUMKA
- 00csT BHECEHUX JOOPUB - MPUPOJTHO-KIIIMATUYHI YMOBH

- MIONUT HA €KOJIOTIYHI YUCTi TOBAPH

\/

HHPOJOBOJIBYA BE3IIEKA

T~

JocTyn HaceJleHHSI 10 €KOJIOTiYHO
YHCTOr0 MPOJAOBOJILCTBA:
- HACMYCHICTh MPOOBOJIHLYOTO

Pe3epBHuii ¢pona 0e3nmevHoro

NMPO/I0BOJIHCTBA:
- BCTAHOBJIEHUI 00CAT pHI,{Ky .
3aKYTIBEIH - piBEHb JOXO/1iB HACCIICHHS

- piBEHB 1iH Ha MIPOFAOBOJIBCTBO

- IKICTh €KOJIOT1YHO YHUCTHX
IPOAYKTIB

- TIOTIUT HAa €KOJIOTIYHO YHCTI TOBAPH

- OromkeTHE (DiHAHCYBaHHS
- KpeAuTHE 3a0e3MeueHHs

Puc. 1. OcHoBHI (akTopu, 1110 3a0€3MeUyI0Th piBEHb MPOJOBOIBYOI OE3MEKH

Po3spaxynox pisns npooosonvuoi 6e3nexku nacenenns. OqHIEI 3 BAXXJIUBUX BUMOT
MPOIOBOJIbYOT OE3MEKHU € JOCTATHICTh CIIOKUBAHHS MPOJIOBOJILCTBA, SIKa MOXE OyTH
BH3HAUCHA 3a JOIIOMOI0I0 3araJIbHOTO 1 TOOJIMHOKUX KOE(IIIEHTIB IOCTATHOCTI:

K, p—it (1)

docm
M

ne KyoerP — 3aranbpHuit BapTicHUI KOE(IIIEHT JOCTATHOCTI paIlioHy;

P4 — BapTICTh (PAKTUYHOTO IEHHOT'O PALIOHY Xap4yBaHHs, TPH.;

Py — BapTicTh EHHOTO paIiOHY Xap4yyBaHHS 32 MEIUIYHUMHU HOPMaMH, TPH.

3aranpHui KOEQIIIEHT, 1110 XapaKTePU3Ye CTYIIHb JOCTATHOCTI IPOJOBOJILCTBA TT0
KaJIOPIMHOCTI paIlioHy XapuyBaHHs, Ma€ BUTJISI:

K
K K:K—‘i’ (2)

docm
M

ne Kjoe:K — 3aranpuuii kanopiHui KoeimieHT J0CTaTHOCTI;
Ky — cyma Kkan gpakTH4HOTrO A€HHOTO pallioHy Xap4yyBaHHS;
Ky — Kkan gennoro paniony xapayBanss (MennuHa HopMa 2950 Kkau).
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HacTynHa BuMora — 1oCcTynHICTh IPOJAOBOJIBCTBA HaceNeHHI0. PiBeHb JOCTYMHOCTI
MOe OyTH BHU3HAQYCHUH 3a JIONIOMOIOK0 3arajJlbHOTO Ta OKpeMHX KOe(diIli€HTIB

JIOCTYITHOCTI.
3aranbHUi KOe(IIieHT JOCTYIMHOCTI BU3HAYAEMO 13 CITIBB1THOIICHHS:
B
K, == 3)
A

ne Ky, — 3aranpHuil KoeilieHT J0CTYITHOCTI MPOJAOBOJIBCTBA;

Bk — BapTiCTh CIOKUBYOTO (MPOAOBOIBYOT0) KOLIUKY, TPH.;

J1 — cepeniHiil MiCAYHUM JT0X1 HA AYIIy HACEJIEHHS, TPH.

Jlns oTpuMaHHs OUTBII JeTalbHOI 1H(OpMaIi mpoaoBOILYO0I Oe3meKku 001acTi
HEOOX1JTHO pO3TJIsAaTH TPAaHWYHI 3HAUYEHHS HaBEJACHUX BUIIE MOKa3HHUKIB. MoOKHa
BUJIJTUTH BEPXHIO 1 HIDKHIO (KPU30BY) 1X IpaHUII0. BEpXHBOIO MEKEI0 B pO3paxyHKax
Koe(irienTa JOCTaTHOCTI OyAyTh MEANYHI HOPMH PALIIOHY XapuyBaHHS 1 BIANOBIAHA
iMm KuIbKicTh Kkall, a mpu po3paxyHKy KOe(Qili€HTa JOCTYIMHOCTI — BapTICTh
CIIO’KMBUYOTO TMPOJOBOJIBYUOIO KOIIMKY, IO BIJANOBIAa€ BUMO31 3a0€3MeUeHHS
aKTUBHOTO 1 3JI0POBOTO KUTTS HACEICHHS.

@opMynH KOE(ILIEHTIB JOCTATHOCTI 1 JOCTYHHOCTI 3 ypaxyBaHHSIM BBEJCHHS
KPHU30BUX TPaHWYHHX 3HAYCHHb BIAMOBIJHUX TIOKAa3HWKIB MAaTHMYTh HACTYITHUN
BUTJISII

docm.p K_d; (4)
Kp

ne Kyoer.qp — KpU30BUN KOE(ILIEHT TOCTATHOCTI,

K¢ — cyma Kkan ¢akTH4HOro AE€HHOTO pallioHy;

Kip — cyma Kkas1 Kpu30BOro rpaHM4HOr0 3HaU€HHS JCHHOTO PalliOHY.

HwxHs TpaHuils BiINOBIAA€ CTaHy HENOiTaHHS.

Pe3ynbrat nOCHiIKEHb BIPOBAIKEHI Y BUPOOHUUTBO. OTpUMAHO MOAATBLINN
PO3BUTOK JOCIIKEHb 3 OOIPYHTYBaHHS CKJIaJ0BUX (haKTOpiB OE3MEKU BUPOOHHUIITBA,
[0 J03BOJIUTh B MOJAJIBUIOMY 30UIbIIYBAaTH OOCATHM BHPOOHMIITBA MPOIYKLII Ta
CTBOPIOBATU HEOOXI1HI YMOBH JIJIsl HOTO PO3BUTKY.

3a IOMOMOTOI0 BHINEHABEIECHOTO MOXHAa pPO3paxyBaTH pIiBEHb MPOIOBOIHYOT
O€3MeKN HaCEJEeHHsS, KOPHUCTYIOUHUCh METOJUKOI PpPO3PaxyHKIB  BIAMOBIIHHMX
MMOKA3HUKIB. 30KpeMa, ISl IOCATHEHHS HEOOXITHOTO PIBHS MPOJIOBOILYOI OE3MeKH
HaceJIeHHS HEOOXITHO, Hacammepel, 30UTBIIUTH 00CATH BUPOOHUIITBA MPOMYKIIII,
CTBOPHUTH HEOOXiTHI YMOBH JJIsi CTUMYJIIOBAaHHS BUPOOHMIITBA €KOJOTIYHO YHCTOI
MPOJTIYKIIii Ta OpraHizalii pe3epBHOro (HPOHAY €KOJIOTTYHO O€3MEYHOT0 MTPOIOBOJIHCTBRA,
a TaKOX MPOJIOBXKYBATH TMOJITHKY IMIJBUIICHHS 3alHATOCTI HACEJICHHs 1 PIBHS MOro
JOXO/I1B.
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MIJITOTOBKA MANBYTHBOT'O BUUTEJIS
MOYATKOBUX KJACIB JIO PEAJIIBALIT
IHHOBALIAHUX MIJIXOIB Y MUCTELULKINA TA
TEXHOJIOTTYHIN OCBITHIX FAJY35IX

binuk Ouiena BiTasiiBHa
BUKJIaJ1a4, CTICIITICT BHUINOI KaTeTopii, BUKJIa1a9-METOUCT

Kyuuk Oubra I'appuiiiBHa
BUKJIaJ1a4, CTICIITICT BHINOI KaTeTOpii, BUKJIa1a9-METOUCT

bacapa0 Bagepiit BacuiboBuu
BUKJIaa4, CTICIIaIiCT BUILOI KaTeropii, BUKIaaa4-METOUCT

IHerpuuko Hikoserra BacuiiBna
3100yBauka (paxoBOi OCBITH

Cemuuna Mapianna MupociaBiBHa

3100yBauka (paxoBO1 OCBITU

BCII «I'ymanitapHo-nienaroriyHuii haxoBuil Koyex MyKkadiBCbKOTO JIepKaBHOTO
yHiBepcuTeTy» M. MykadeBo, YkpaiHa

CyyacHa cucTemMa BHIIOi MEJAroridyHoi OCBITH YKpaiHu, TpaHchopMoBaHa
BianoBinHO 1o Konmenirii peamizaiii aepskaBHOI MOMITHKK Y chepl pedopMyBaHHS
3arajJbHOI CepelHbOi OCBITH Ha mepion g0 2029 poky, akieHTye Ha IMiArOTOBII
MalOyTHHOTO BYMTENSI MOYATKOBUX KJAaciB SK KJIOYOBOro areHtra 3MiH y Hosiii
ykpaidcekiit mkosi (HYI). ¥V Mucrenpkiii Ta TEXHOJOTIUHIN OCBITHIX Taly3siX, A€
IHHOBALIMHI MIIX0M NependayaroTh IHTETPALi0 TPAAULIIMHUX XYJT0KHIX MPAKTUK 3
HM(PPOBUMHU TEXHOJIOTISIMU, (POPMYBaHHSA NMPOPECIHHUX KOMIIETEHTHOCTE HaOyBae
CTpaTEeriYHOro 3HAYEHHS, I03BOJISIIOYY ME1arory CTBOPIOBATH MOJIMOJIAJIBHE OCBITHE
CepelIoBUIIE Il PO3BUTKY TBOPUOIrO MOTEHINATYy MOJOIIUX IIKOJSAPIB. SKIIO
TpajaulliifHa TMiAroToBKa (OKycyBajacsi Ha 3aCBOEHHI KJIACUYHUX METOJMK
00pa30TBOPUOTo MUCTEITBA UM TEXHOJIOTTYHOTO MOCITIOBAHHS, TO HUHIIIHI BUKIIUKH,
3yMOBJIEH1 IU(PPOBI3AITIEIO0 Ta EBPOIHTETPAIIIE€I0, BUMATAIOTh MEPEXOy 0 T1OpUIHIX
Mozenei, ne BipTyanbHa peanbHicTh (VR), mryunuit inTenexkt (II) ta mpoextHi
TEXHOJIOT1i CIIYTYIOTh IHCTPYMEHTAMH ISl PO3BUTKY KPEATUBHOCTI, KPUTUIHOTO
MUCTIEHHS Ta I poBoi rpamoTHOCTI [1, c. 194].

Takuii miaxin y3romkyerbes 3 Jlep’kaBHUM CTaHIAPTOM TOYATKOBOI OCBITH, JI€
MHCTEIIbKa Tay3b BU3HAYAETHCS K chepa GOopMyBaHHS €CTETUYHOTO CIIPUHHSATTS, a
TEXHOJIOTIYHA — SK OCHOBAa Ui TIPAKTUYHMX HAaBUYOK KOHCTPYIOBAaHHS Ta
1HHOBAI[IHHOTO MHUCJICHHSI, 3 aKIIEHTOM Ha KOMIIETEHTHICHUN PO3BUTOK [2, c. 212].
JlocmiKeHHST AEMOHCTPYIOTh, [0 CHCTEMHA IiJITOTOBKA /10 1HHOBAIM MiABUIIYE
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edeKTUBHICTh menaroriunoi aisibHocTi Ha 30-35%, mepeTBOpIOOYM ypOKH Ha
pocTopu KoJiabopariii, 1e y4Hi 1-4 KiaciB OCBOIOIOTh HACKPi3HI KOMIIETEHTHOCTI
yepe3 CTBOPEHHS MYJIbTUMEHINHUX MPOEKTIB YU IUQPPOBUX iHcTamsAmik [3, c. 99].
Hampukinan, BOpoBajKeHHsSI 1HTEPAKTUBHHUX IUIATGOPM Yy MHUCTEUBKUX 3aHATTIX
JI03BOJISIE  MOJICTIOBATH XYAOXKHI 00pa3u 3 eJeMEHTaMU MporpaMyBaHHs, IO
CTUMYJIIOE XYy/10’)KHBO-00pa3He MOBJICHHS Ta TEXHOJIOT14YHY yaBY [3, c. 100].

BonHouac, peanmizaiis 1HHOBAllIMHMX IMIAXOAIB CTHUKAEThCA 3 Oap'epamu:
HEJIOCTaTHhOIO MAaTEpiaIbHO-TEXHIYHOI 0a3010 MEAaroriyHuX BUIIIB, 0OMEKCHUM
JOCB1JIOM BHUKJIQa4iB y TIOPUIHUX TEXHOJIOTISIX Ta pU3UKaMH HU(POBOI HEPIBHOCTI
cepen CTYIEHTIB 3 PErioHiB. AHaii3 3apyOiKHOTO JTOCBITYy, 30KpeMa €BpPONEHCHKOT
pamku DigCompEdu, Bka3zye Ha HEOOXITHICTP MOAYJIBHUX IMpOTpaMm, A€ TEXHOJOTii
JIOTIOBHIOIOTh MUCTEIbKI MPaKTUKH, 3a0e3neuyroun iHauBiayantizamnio [4, ¢c. 103]. B
YKpPaiHCBbKOMY KOHTEKCTi, BpPaxOBYIOUHM IIOCTBOEHHE BIJHOBIJICHHS, IMIATOTOBKA
HaOyBae peabulTaIifHOTO BUMIpPY: Uepe3 1HHOBAIlIMHI MPOEKTH 3 €JIEMEHTAMH apT-
Tepamii CTyJICHTH OMpalbOBYIOTh KYJIbTYPHY 1JE€HTHYHICTH, CTBOPIOIOYM IH(POBI
HapaTUBU HA TEMU CHAIIMHU, IO PopMye eMOIliiHy CTIHKICTD [5, ¢. 193].

[lepenik  KIIIOYOBMX  HAmpsAMIB  MIATOTOBKM  BKJIOYae: 1)  TeopeTHYHE
OOTpYHTYBaHHS 1HHOBAI[Ill Y MHUCTEIBKIN Ta TEXHOJIOTIUHIN raiy3six; 2) MpakTH4HI
Moayii 3 VR/AR mnsa cumynsanii ypokiB; 3) MPOEKTHY IsUIBHICTD IS 1HTErpari
muciuIuiig; 4) peduiekcito depe3 1udpoBi noptdoiio. Ili eremeHTn He muie
30arauyioTh MpodeciiHy KOMIETEHTHICTh, ajieé W TOTYIOTh BYMTENS A0 POl
¢dacunitatopa B HYIILI, ne MUCTENTBO Ta TEXHOJIOTII CIYTYIOTh MOCTOM MiX YSBOIO Ta
MpakTUKO. TakuM YMHOM, BCTYNMHHUHN aHami3 MIIKPECIIoe, M0 MiArOTOBKA 0
IHHOBallld €  JMHAMIYHUM  MPOLECOM, OpPIEHTOBAHMM Ha  (pOopMyBaHH:
KOHKYPEHTOCIPOMOXKHOIO TMearora, 3AaTHOTO JO ajanTailii B TJI00aai30BaHOMY
OCBITHBOMY MPOCTOPI.

Metorwo poOOTH € TeopeTHYHE OOTPYHTYBAaHHS Ta MPAKTUYHE MOJEITIOBaHHS
MIJITOTOBKM MalOyTHBROT'O BUMTENS MOYATKOBUX KJIACIB JIO peaiizallli 1HHOBaIlIMHUX
MIIXOIB y MHUCTEIBKIA Ta TEXHOJOTIYHINA OCBITHIX Tramy3six, 3 (OKycoM Ha
MABUILCHHS HOro rOTOBHOCTI 40 KommeTeHTHiICHoro HaBuanHs B HVYII. Ils mera
JOCSTA€ThCA Yepe3 CHUCTEeMHHMM aHaji3, Jie 1HHOBAllli pO3TJISJaloThCsl SK YMOBHA
MOJIEJIb: SIKIIIO CTYJIEHTH OCBOITh T1OPUAHI METOIUKHU, TO 1€ CIPUATUME €(HEKTHBHOMY
PO3BUTKY TBOPUYUX KOMIIETEHTHOCTEH YUHIB, SIK 1€ MIATBEPIKYIOTh EMITIPUYHI MOJIEINI
MPOEKTHOI JIsIBHOCTI [2, ¢. 213].

3aBnaHHs nependayaroTh: 1) XapakTepuCTUKy TEOPETUYHUX 3acajl IHHOBAIlIMHUX
MIIXOMIB y MIATOTOBI, 2) OMNKWC METOMIB Ta I1HCTPYMEHTIB Il MHUCTEIBKO-
TEXHOJIOTIYHUX JMCLMIUIIH; 3) OLIHKY PEe3yJibTaTiB MIJIOTHUX Mporpam; 4) po3poOKy
pPEeKOMEHAIlN Il ONITUMI3AIlll OCBITHIX TpaekTopii. Taka cTpykTypa 3abe3neuye He
TUTBKH JIOCATHEHHSI METH, ajie  1i NpUKIaAHUI XapakTep, COPUSIIOUN NEepexoay Bij
TEOPETHYHUX KYPCiB /10 JabopaTopiii 1HHOBAIlH, € TEXHOJOTII CTalOTh MAPTHEPOM
MHUCTEIBKOTO CAMOBUPAKECHHSI.

Marepianu AOCTIIKEHHSI OXOIUTIOIOTh HOPMAaTHUBHO-TIpaBoBy 60a3y (Konremirito
HVI, crannapTy miAroTOBKA BUMTENIB MOYATKOBOI OCBITH), HAYKOBY JIITEPATYPY 3
MeJIaroTiKM 1HHOBAIIM Ta eMITIpHYHI JaHl 3 KOH(GEpPEeHIIMHNX MaTepialliB 1 OCBITHIX
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nporpam. OCHOBHHI aKIIEHT — Ha JDKEpeax, 10 BiqoOpaxaroTh akTyaabH1 TCHICHIII],
HaIPUKJIaJl, TCOPETUYHI 3acaJy IHHOBAIlIA Y MUCTEIbKiM ocBiTi [4, ¢. 104]. JlomaTkoBo
BUKOPUCTAHO KEWCHU 3 €BPONEHCHKUX MPAKTUK, aJalToOBaHI [0 YKpPaiHCHKOTO
KOHTEKCTY, /I IHHOBAIlIi IHTErPYIOThCS AJI1 PO3BUTKY METOIUYHOT KOMIIETEHTHOCTI [ 5,
c. 194].

Merononorisa 06a3yeTbCsi Ha KOMIIETEHTHICHOMY Ta CHCTEMHOMY MiJIXO0Jax, i€
IHHOBAIlIHI TJXOAM TPAKTYIOTbCS SIK 1HTETPATUBHI €JIEMEHTH. 3aCTOCOBAHO
KOMOIHAIIII0O METOJIB: TEOPETHUHUN CHHTE3 (i1 OOTPYHTYBaHHS KOHIICTIIIN
riOpuHOrO HaBYAaHHA B MUCTEIbKIN ramy3i), MOJenoBaHHS (po3poOKa CIieHapiiB
3aHATH, HAINPHUKJIAA, CTBOpPEHHA HUPpoBuX KomaxiB y Canva i 3-ro Kypey 3
€JIEMEHTaMU TEXHOJIOTIYHOTO JAM3aiiHy), a Tako emmipuydi (omutyBaHHS 100
CTYJICHTIB TMENaroriyHuxX (aKyJIbTeTIB MIOJ0 TOTOBHOCTI 10 IHHOBaMii). Ko
METOJWKH BIPOBA/KYIOTHCS Yepe3 NPOEKTHWHA MiAXil, TO €Tamd BKJIIOYAIOTh:
MJaHyBaHHs (BUOIp TemH, sK-0T "Texnonoriune muctentBo B HYII"), peanizaiito
(rpynoBe MopemtoBaHHs 3 AR-pgomaTtkamu) Ta peduiekcito (aHami3 4epe3 OHJIaiiH-
pyOpukn) [3, c. 101].

Emmipuyni MaTepianu 310paHo 3 porpam MmiAroTOBKH, /1€ 1HHOBAIlIl peali3yroThCs
4yepe3 HACKPI3HI JiHIT: MUCTEI[bKa KOMIIETEHTHICTh MOEIHYETHCS 3 TEXHOJIOTTYHOIO,
JI03BOJISIIOYM CTYJI€HTaM OCBOIOBaTH 1HCTpyMeHTH Ha kmtanT Tinkercad mns 3D-
MOJIETIOBaHHS XYI0KHIX 00'ekTiB uM Scratch juis animartii [1, ¢. 195]. Cratuctudna
0o0poOka JaHWX ONMUTYBaHb MPOBOJWIACS 3a JOTMOMOTOIO OIKUCOBOI CTAaTHCTHKH, JIC
62% pecrnoHAEHTIB 3a3HAaYWIM MNOTPedy B JOAATKOBUX MOIYJISIX 3 LU(POBUMHU
TEXHOJIOTISIMU JIJII MUCTEUbKUX AUCHUIUIIH [2, ¢. 214]. YMOBHM 3acTOCYBaHHS:
MIATOTOBKA BIPOBADKYETHCS B MOJYJBHHUX Kypcax 3 ypaxyBaHHSM JOCTYITHOCTI
(XMapH1 cepBicH Il pEriOHANbHUX Tpyn). TakuM 4MHOM, METOIU 3a0e3MeuyloTh
BaJIITHICTh, OAJaHCYIOUM TEOPETUYHY OCHOBY 3 TIPAKTHYHHUMH MOJACISIMH IS
pedopMyBaHHS MIATOTOBKH.

Pesynbraty 10oCiiIKEeHHS UTFOCTPYIOTh CYTTEBE TOCHJICHHSI TOTOBHOCTI Mai0yTHIX
VUHUTEIIB MOYaTKOBUX KJIACiB JI0 1HHOBAIM: Y MIJOTHUX Tpynax piBeHb METOIUYHOI
KOMIIETEHTHOCTI 3pic Ha 29% 3a MIKaJIO CaMOOIIHKH, 3 aKIEHTOM Ha T10pHJIHI
npaktuku [5, c. 195]. 3okpema, BrnpoBamxkeHHS AR y TEXHOJOTIYHUX 3aHATTIX
JI03BOJIMJIO CTYZICHTaM CHMYJIIOBATH YPOKH KOHCTPYIOBAHHS, IHTETPYIOYH MHUCTEIIbKI
€JIEMEHTH, 1110 CTUMYJIIOE ToiMoaalibHe MuciieHHs [4, ¢. 105]. Tlepenik mocsarHeHb
BKItOYae: 1) po3poOky 40 riOpuaHuX MPOEKTIB, SK-O0T VR-ekckypcii MUCTEIIbKUMHU
rajepesimu; 2) miaBuieHHs MotuBailii Ha 38% depe3 konmabopaTuBHi mwiatgopmu; 3)
dhopmyBanns HaBU4OK peduiekcii 3 [1-ananizom [3, c. 102].

OGroBopenHsi pesyibTaTiB y KoHTekcTi HYII migkpecnioe, mo iHHOBaIl HE
BUTICHSIOTh TPAJUIIMHI METOIU, a 30aradyroTh iX, CTBOPIOIOYM CEPEIOBHIIE, JC
CTYJICHTH TIEPEXOJATh BI1J CTATUYHUX MAJIOHKIB JO JUHAMIYHUX CUMYJSIIN [1, c.
196]. Hampuknaa, y moxeni "IHHOBaIiiHI BNPOBA/KEHHS B MHCTEIBKIA OCBITI"
CTYJICHTH BUKOPHUCTOBYIOTh IU(PPOBI 1THCTPYMEHTHU JJIT 0OPa30TBOPUYOTO MOBJICHHS,
PO3BHUBAIOYM ACOI[IaTUBHE MUCJICHHS 4epe3 itepaTuBHI mpaBku [3, c. 100]. SAxmo
MOPIBHIOBATH 3 0a30BHUMH IIporpamMamMu, TO TIOpUAM3aIlisS PO3IIUPIOE MOMKIHBOCTI:
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CTYJCHTH IHTErPyIOTh MY3HKY B TEXHOJIOT1UHI MOJIEJI YU MPOTPaMyIOTh IHTEPaKTUBH1
THCTAJIALI1, Y3roJKYIOUNUCh 3 IPUHIIUIIAMH 1HTeTPaTUBHOCTI [2, ¢. 213].

Buknuku, BuUsBIEHI B OOrOBOpPEHHI, CTOCYIOTbCS pecypciB: 51% cTyneHTiB
BKazaJn Ha Opak oOJjajHaHHS, 110 BUMarae riOpuaHUX ajJbTePHATUB 3 MOOITLHUMHU
nonatkami [4, ¢. 106]. Y eBponeiickkomy KOHTEKCTI, ToAioHo 10 ET2020, ykpaincbka
MOJIeNIb MOKe OyTH MOCUJICHA Yepe3 MapTHepCTBa, HAPUKIaA, OHJIaiH-Moaydl 3 AR
JUISL TEXHOJIOTIYHOTo MucrtentrBa [5, c¢. 196]. EmmipuuHi na”i J€MOHCTPYIOTh
MoTHBaIiitHui edekT: 78% ydacHUKIB TOTOBI 3aCTOCOBYBATH 1HHOBAIIl B IIKOJIAX,
UTFOCTpYroun Tmepexia Bif Teopii mo mpaktuku [1, ¢. 197]. OOroBopeHHs] €THYHUX
aCTeKTiB OXOIUTIOE HaBYaHHsA LU(PPOBOi O€3MeKH B MHUCTEIBKUX MPOEKTAX,
iHTerpoBane B Temu "ETuka inHOBamii" [3, c. 101].

[TopiBHATBHUI aHAII3 3 IHIIMMHU TATy3MH BUSIBJISIE CHHEPTIIO: €JIEMEHTH KOJUHTY
JOTIOBHIOIOTH XYJI0’KHI MPaKkTHKH, popmytoun STEAM-monyi, e KpeaTUBHICTh CTa€
pyuIiiHow. Ko MmiAroTOBKa KOMOIHYE MHUCTEUBKE 3 TEXHOJOTIYHUM, TO II€
MPU3BOJUTH JIO 3pOCTaHHA MPOdeCciiHOl 1 HTUYHOCTI. TakKuM 4YMHOM, PE3yIbTaTH
BaJIITyIOTh €(DEKTUBHICTD, TPOTIOHYIOYN HAIIPSIMU BJIOCKOHAJICHHSI, /1€ YMOBH1 MOJIEII
MEPETBOPIOIOTHCS HA CTPATETIi 1715l eJaroriku.

BucnoBku. [linroroBka MaiiOyTHHOTO BUMTEIIS TTOYATKOBUX KJIACiB JI0 peai3allii
IHHOBAIIMHUX MIJAXOMIB Y MHCTEIbKIA Ta TEXHOJOTIYHINA Tramgy3sx € KIIOYOBUM
BEKTOPOM MOJIEpHI3aIlii MmeaaroriyHoi ocBiTH, 110 BiamnoBigae mpuHiumam HYII ta
€BPOIEUCHKAM CTaHmapTaM. J[oCTiKeHHS JOBOJUTH, IO CHCTEMHE BITPOBA/KCHHS
riOpUIHUX MPAKTUK HE TUIBKU MOCUIIIOE METOJIMYHY KOMIIETEHTHICTb, ajie il (popmye
aJanTUBHOTO TeAarora, roToBoro a0 Hu(poBUX BUKIMKIB. OCHOBHI BUCHOBKH: 1)
1HHOBAIIli CJIyTYIOTh KaTaji3aTOPOM IHTEIPaTUBHOTO PO3BUTKY, 30aradyyoyn HaCKpi3Hi
KOMIIETEHTHOCTI; 2) MOJIyJIbHI MPOrpamMu JjIsl BUKJIJadyiB € IEPEAYMOBOIO YCIIXY; 3)
riOpUaH1 MOJIEII ONITUMI3YIOTh MPOLIEC, 3MEHIITYI0Ur 0ap'epu noctynHocTi [4, ¢. 106].

[lTepcriekTBM BKJIIOYAIOTh EMITIpUYHE BHWBYCHHS BIUIMBY METaBEPCiB Ha
MHUCTEIbKO-TEXHOJIOTIUYHY MiJIFOTOBKY Ta PO3POOKY HaIllOHAIBHUX CTaHAAPTIB JJIs
STEAM. V miacyMKy, sSIKIIIO MeIaroriyHa OCBiTa IHTETrpy€ 1IHHOBAIIi1, TO BUIII CTaHYTh
miaThopMaMu TUTSt BUPOITYBaHHS MOKOJIIHHS BUUTEIIB, qus
KOHKYPEHTOCTIPOMOJKHICTh 0a3y€eThCsl Ha CHHTE31 MHCTEITBA, TEXHOJOTIM Ta
TYMaHi3My.
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CYUYACHI TEHJAEHIII OPTAHI3AIIII METOAUYHOI
POBOTHU 3 PO3BUTKY TA ®YHKIIOHYBAHHS
YKPAIHCBKOI MOBHU B 3AKJAJI JOWKIJIBbHOI
OCBITHU

3inoB’eBa Ouabra OJieriBHa,
BHUXOBATEIb-METOANCT,

KOMYHAJIBHUH 3aKJ1a]] «3aKiajl JOMKIIBHOI OCBITH
(sscma-camox) Ne 115 XapkiBchbKOi MiCHKOT pajam»

VY cyuacHMX yMoOBax MOJEpHI3allii OCBITH BaXJIMBOIO CKJIQJOBOIO HiSTILHOCTI
3aKj1a/1iB JOIIKUIBHOI OCBITH € SKICHA OpraHi3allisi MeTOAUYHOT POOOTH, CIIPSIMOBAHOI
Ha PO3BUTOK 1 (PYHKIIOHYBaHHS YKpPaiHChKOI MOBH. BHUXOBaTe/b-METOIUCT Biirpae
KJIFOUOBY POJIb Y CTBOPEHHI €(PEKTUBHOTO MOBHOTO CEpEIOBHINA, 3a0€3MeUyrUu
MIATPUMKY TEaroriB y ixHii npodeciiiHiii Ta TBOpUik camopeanizaiii. isanpHICTh
BHUXOBATEJIS-METOJIMCTA CHPsIMOBaHA HA IMMiJIBUILIEHHA MPOQECIiHOT KOMIETEHTHOCTI
MeJIaroriB, BIPOBA/PKEHHS HOBITHIX OCBITHIX TEXHOJIOTIH Ta METOAMK, a TaKOX
CTBOPEHHSI CIIPUATINBOTO MOBHOTO CEPEIOBHINA TS JIITEH.

MeToro poOOTH BUXOBATENA-METOAMCTA 3aKJIAQy JOMIKIIBHOI OCBITH B JAHOMY
HaMpsIMKy TTOBMHHO CTaTH 3a0e3leueHHs e()EKTUBHOTO MOBHOTO CEpEIOBHINA B
3aKiaal  JOLIKUIBHOI OCBITM LUIIXOM MpO(ecifHOro pPO3BUTKY BHUXOBATEIIB,
YIOCKOHAJIEHHSI 1XHBOI MOBJICHHEBOI KOMIIETEHTHOCTI NUISXOM BIPOBAIKCHHS
Cy4aCHUX OCBITHIX T€XHOJIOT1H Ta METOUK.

JInst  MOCSTHEHHS TIOCTABJICHOI METHM TIOBHMHHI OyTHM pealli3oBaHi HACTYIIHI
3aBJIAHHS:

1. MeTonuyHuil CyNpoBiJi BUXOBATENIB: OpraHi3allis Ta MPOBEJCHHS CEMIHApIB,
TPEHIHTIB, MAaNCTEp-KIaciB 3 PO3BUTKY VYKPAiHCHKOTO MOBJICHHS, HaJIaHHS
KOHCYJIbTAIII} I10/I0 MOBHOT'O PO3BUTKY JOMIKIJILHUKIB;, O3HAHOMJICHHS I€IaroriB 13
Cy4YaCHUMH METOJMKaMHU Ta MpUiloMaMi HaBYaHHS YKPATHCHKOI MOBH.

2. CTBOpeHHs yKpaiHOMOBHOTO OCBITHHOTO MPOCTOPY: (POPMYBaHHSI CEPEIOBUIIIA,
110 CITPHSIE MPUPOTHOMY 3aCBOEHHIO MOBH; 3a0€3MeUCHHS BUKOPHUCTAHHS yKPaTHCHKOT
MOBH y BCIX BUAAX JISUTBHOCTI 3 AITHbMU Ta B MEAAroriyHOMY CIIUIKYBaHHI.

3. Pob6oTa Hax yJIOCKOHAJIEHHSM MOBJICHHEBOT KYJIBTYPH IIE€IarOTiB: MPOBEACHHS
IHAUBITyaIbHAX 1 TPYMOBHX 3aHATh 13 BUXOBATCISIMH IS TIOKPAIICHHS I1XHBOI
BHUMOBH, JICKCHYHOTO 3aracy Ta TpaMaTHYHOI TMPaBUIBHOCTI  MOBIICHHS;
MTOMYJIIPU3aIlisl BAKOPUCTAHHS YKPaiHChKO1 MOBH y TIpO(eciiitHOMY Ta TOBCAKICHHOMY
CHIJIKyBaHHI; KOHTPOJb Ta aHaji3 MOBHOi poOOTH B 3aKjiajai; MOHITOPUHT PIBHSA
BOJIOJIIHHA YKPAaiHCHKOIO MOBOIO BHXOBATENISIMH; BIPOBAKEHHS 3aXOJIB IS
MOKPAIICHHS MOBHOI IMITOTOBKHU TIEAArOT1YHUX MPAIliBHUKIB.

4. B3aemoniss 3 OaTbkamMH: MOTHBYBaHHS OaThKIB CIUIKYBaTUCS 3 MJITbMH
YKpPaiHCbKOI0 MOBOIO; HaJaHHS PEKOMEHAI 100 MOBHOTO PO3BUTKY JUTHHH B
CIMEHHOMY CEepEeIOBHIIIL.
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5. llomynspu3aliisi yKpaiHCbKOI MOBU Ta KYJbTYPH: BKJIIOYEHHS Y BHUXOBHUU
IpoIieC HApOJAHUX TPAJMIIN, KAa30K, BIpIIIB, MICEHb; OpraHizallis TeMaTUYHUX JHIB,
CIPSIMOBAaHUX HA PO3BUTOK MOBJICHHS JOIIKIIHHUKIB.

Peamizariist 1nux 3aBaaHb Oyje CHPUATH SKICHOMY MOBHOMY PO3BHUTKY JITEH,
MIIBUIICHHIO  TpodeCciiHOl ~ MaMCTEpHOCTI  BUXOBATEIiB Ta  CTBOPEHHIO
YKpaiHOMOBHOT'O MPOCTOPY B 3aKjiajl JOMIKIJIBHOI OCBITH. 3aBlIaHHS METOJUYHOI
poOoTu moctae y KoHTeKCTI 3akoHy Ykpainu «IIpo ocBity», 3akonoM Ykpainu «IIpo
JOLIKITFHY OCBITY» Ta ba3oBUM KOMMOHEHTOM AOMIKIIBHOI OCcBiTH. Takox y poOoTi
CTa€ BAKJIWBUM KOMITETCHTHICHMMA MIXiM, SIKUA JO3BOJISIE PO3TISAATH IsUTbHICTD
BHUXOBATEISA-METOIMCTA SIK TIPOIEC BUPIMICHHS MEJAaroriYHNX 3aB/IaHb, CIIPSIMOBAHUX
Ha HAJaHHS JOMOMOTH KOHKPETHOMY BHXOBATEII0 YHM IHIIOMY II€Iarori9yHOMY
¢axiBuro (Cxopuk T., [lamosan P.). Lleil migxig Mae OPUHIMIOBO HOBY JIOTIKY
pO3B’si3aHHS 3aBIaHb 1 MpPOOJieM, [0 BHHHMKAIOTh Yy MEAArOoTiYHIA MpPaKTHI, 3
ypaxyBaHHSAM HOT0 MpOQECiiHOro A0CBiAY Ta OCOOMCTICHUX MOTPED.

B peamizamii 3a3HaueHWX 3aBJaHb B JOMOMDKHHMM 1HCTPYMEHTOM CTa€
BUKOPUCTAHHS CYYaCHUX OCBITHIX TPEH/IIB, a caMe IHTEPAKTUBHUX TEXHOJIOT1H, TAKUX
K BUKOPUCTaHHS IU(PPOBUX PECYPCiB, MOOLITLHUX TOJATKIB JJI PO3BUTKY MOBJICHHS,
B1JICOYPOKIB Ta ay/10Ka30K, a came: OHJIAWH-KypPCH Ha HaBUaJbHUX IaThopmax (sK
CTaTH HOCIEM YKpaiHCHKOi MOBH, IHTEPAKTUBHE BUBUEHHS MOBH 4epe3 TEKCTU, KypCH
JUIsT BIOCKOHAJIGHHS YKpPaiHChbKOI MOBH); MOBHI irpU Ta TpeHaxepu (MepeBipka
IPaMaTHKHU Ta CTHIIIO, KAPTKH JJIA 3allaM’ ITOBYBAHHS HOBHUX CIIB, TPAMIUBHUH TTiIX11
710 BUBYEHHSI MOBH); ay/10 Ta B1JIEO pecypcH (paaionporpamu Mmpo MOBY, KYJbTypy U
JiTepatypy); MepeBipka piBHS BOJIOJIHHS YKPaiHChbKOI MOBH (TECTyBaHHSI Ha PiBEHb
BOJIOJIIHHA YKPAiHChKOIO MOBOIO, OHJIAWH-TECTU CIOBHUKOBOTO 3amacy yKpaiHCHKOi
MOBH) TOHIO.

3aBasgKU  pO3pPOOJICHHS Ta pealizalli CHeliaJibHUX 3axO0/diB 3 PO3BUTKY Ta
(yHKIIIOHYBaHHS YKpPaiHCbKOI MOBH B 3aKJIaJ(l AOIIKUJIBHOI OCBITH, MU OTPUMAEMO:

1. ®opMyBaHHs MOBHOTO cepeioBHIa. J[iTH TOMKITFHOTO BIKY 3aCBOIOIOTh MOBY
yepe3 CIUIKYBaHHS Ta HacHiAyBaHHS. SIKIIO BUXOBATeNl MPAaBWIBHO Ta KPAaCHBO
TOBOPSATH YKPATHCHKOIO, JITH MPUPOAHO MEPEHMAaroTh ii SK OCHOBHY KOMYHIKATHUBHY
CUCTEMY.

2. PO3BUTOK MOBJICHHEBOI KOMIIETEHTHOCTI JiTell. YKpaiHChka MoBa €
JIEp>)KaBHOIO, 1 BOJIOMIHHS HEIO BIJAKPHUBAE MITSIM JOCTYN JIO SIKICHOI OCBITH Ta
COLAJIbHOI IHTErpallii B MaiOyTHHOMY.

3. 30epekeHHsT HaIllOHAJIBHOI KYyJbTYpPH Ta 1ICHTUYHOCTI. MoBa — 1€ HE JIUIIIe
3aci0 CHIIKYBaHHS, @ ¥ HOCIM KyJbTypu, Tpaauulid Ta icTopli. Yepe3 MOBYy IiTu
3HAHOMJISITHCS 3 HAITIOHATIBHUMU I[IHHOCTSIMM, JIITEPATYPOIO, MICHIMHU Ta (POJTBKIOPOM.

4. Ilpodeciiinuii  po3BUTOK BHUXOBareNliB. HaBuaHHsS meparoriB  crpuse
MTOKPAIICHHIO iIXHOT MOBHOI IPaMOTHOCTI, KOMYHIKaTHBHHX HAaBUYOK Ta METOINIHUX
IMIXOMIB IO HABYAHHS JITEN.

5. BukoHanHsi 3akoHOjaBuuX HOpM. BiamoBimno o 3akony VYkpainu «lIpo
OCBITY» Ta IHIIMX HOPMATHUBHUX JOKYMEHTIB, OCBITa B YKpaiHi IOBHHHA
3MIMCHIOBATHCS JISPKABHOIO MOBOIO, III0 BUMAra€e BiATIOBITHOTO PiBHS BOJIOAIHHS HEHO
nearoramMu.
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6. ®opMyBaHHS TMO3UTHBHOTO CTaBJICHHS JO MOBH. JSIKIIO BHUXOBaTeli
JEMOHCTPYIOTh JIIO0O0B 1 OBAry 10 yKpaiHChKOi MOBH, JITH HACIITyIOTh LEeH MPUKIIa]
1 CIpUIIMAIOTh MOBY SIK IPUPOJIHY YACTUHY CBOTO YKHUTTS.

TakuM 4MHOM, TPOBENCHHS 3aXOJIB JJIsi BUXOBATENIB 3 PO3BUTKY YKPaiHCHKOI
MOBH, CIPUATUME HE JIMIIE iXHbOMY MNpOGeciiHOMY 3pOCTaHHIO, a W SKICHOMY
MOBHOMY PO3BUTKY JITEH Ta 3araJIbHOMY 3MIIHEHHIO YKPaiHCbKOMOBHOT'O OCBITHBOTO
npoctopy. EdexktrBHa MeToIMuHa poOOTa B 3aKJ1a/ll JOIMIKIILHOI OCBITH € 3alIOPYKOIO
SKICHOTO MOBHOTO PO3BHTKY [iTeli Ta mpodeCIHHOTO 3pOCTaHHS TIeIaroriB.
BuxopucTtanssi cyyacCHUX OCBITHIX TPEH[IB J103BOJISIE CTBOPUTH ONTHMAaJbHI YMOBU
st QYyHKIIOHYBaHHSA YKpaiHChKOT MOBH, 3a0e3medyroud ii OpraHidyHE 3aCBOECHHS
YYaCHHUKIB OCBITHBOTO TpoIiecy. BuxoBaTenb-MeTOIUCT, IK KOOPAUHATOP METOAUYHOT
TUSJIBHOCTI, Ma€  CTUMYJIOBaTH  NEJaroriB 10  TBOPUOro  MIAXOAYy  Ta
CaMOBJOCKOHAJIEHHS, CITPUSIOUM BIIPOBAX)KEHHIO 1HHOBALlIM B OCBITHIN MPOIIEC.
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po3Butky nenaroris / O. M. JlutsuH // [lenaroriunuit quckypc. — 2023. — Ne 14, — C.
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NEJATIOI'TYHI CTPATETI YIIPABJIIHHS
KOH®JIKTAMMU B OCBITHBOMY ITPOCTOPI

Kosomieus [ap’s BsauecsaBiBHa
ToKTOp dimocodii, JoeHT Kadeapu neaiaTpii
Onecbkuii HaIlIOHAIBHUN METUYHUN YHIBEPCUTET, Y KpaiHa

ApsieB MukoJaa JleoninoBuu
yi1.-kop. HAMH VYkpainu, 1.men.H., npodecop, 3aBiayBad kadgeapu neaiaTpii
OnecbKkuii HalllOHAJIBHUN METUYHUN YHIBEPCUTET, Y KpaiHa

Kanuina Jlapuca €BreniBna
K.MEJI.H., TOIEHT Kadeapu neaiarpii
Onechkuii HalllOHATEHUN MEIUYHHUM YHIBEpCUTET, Y KpaiHa

Jlorum Haxisi I'puropisua
K.MEJI.H., TOIIEHT Kadeapu neaiarpii
Onecpkuii HalllOHATBHUN MEIUYHHI YHIBEPCUTET, Y KpaiHa

XpamoB €Bren €BreHoBu4
3100yBay BHILO1 OCBITH 3-i rpymu, 6-ro Kypcy
Onecpkuii HalllOHATLHUN MEIUYHHI YHIBEPCUTET, Y KpaiHa

AKTyajabHicTb. KOHQIIKT sSK AuHAMIYHUNA MpoOIEC, IO BKJIIOYAE 3ITKHCHHS
1HTEpECiB, /i€ YYaCHUKUA aKTHMBHO Peali3ylOTh CBOI IIiJI, 110 MOXE MPU3BOJIUTH JIO
eMOIIiifHOT Hampy»eHocTi. B ocBiTHIM cdepi KOHQIIKTH TPOSBISIOTHCS Ha
ocobucticnomy  (3700yBay-BUKIIagad), TrpynoBoMy (KJlacHa JWHAMIKa) Ta
IHCTUTYIITHOMY pIBHSIX (aaMiHICTpaTuBHI cymnepedku). CTpykrypa KOHQIIKTY
CKIIaZa€eThes 3 (a3: BUHUKHEHHS (JJTATEHTHI1 HAIIPYKEHHs ), PO3BUTOK (ecKaJiallisi uepes
7i1) Ta 3aBepIIeHHS (PO3B'sI3aHHA a00 3aTSHKHUM eeKT).

OcBiTHI KOH(JIIKTH YacTO MalTh BHCOKY €MOIIHHY 3aJlyudeHICTh dYepe3
IHTEpHepCOHAIbHUN XapakTep BuKIanaHHsA. Hanpuknaa, koH)aikTH 3100yBay-
BUKJIalad MOXYTh BUHUKATH 4epe3 KyJbTYpHI BIIMIHHOCTI YU YIEPEIKECHHS,
MIPU3BOASYM A0 130JIs1111 a00 3HMKEHHS aKaJeMIYHOi YCHIITHOCTI. AHalI3 AUHAMIKA
KOH(JIIKTIB MIAKPECITIOE HEOOX1THICTh PO3YMIHHS iX SIK MOXKJIMBOCTEHN /1J1s1 3pOCTAHHS,
3 BUKOPUCTAHHSAM 1HCTPYMEHTIB Meiallii A NEPeTBOPEHHS CyNIepeuOK Ha HaBYaJIbHI
MoMeHTH [1].

Crnig 3ayBakHTH Ha OaraTOrpaHHUX MPUYMHAX KOHQIIKTIB: 1HIUBIAYyadbHI
(ocobucTicHI pucH, CTpec), comialbHi (TpymoBa JWHAMIKa, TUCK OIHOJITKIB) Ta
opranizailiifai (moraHe ymnpaBiiHHSI, HEJOCTATHI pecypcH). 3MilllaHe HaBYaHHS depes
BOEHHUH CTaH MOCUJIMIIO KOH(IIKTU Yepe3 MU(PPOBHUI PO3PUB Ta 3MEHIIICHHS OYHUX
B32EMO/IIH.
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EMoriifini Ta KOTHITMBHI €IIEMEHTH IIJKPECTIOIOTHCS: KOH(MIIKTH YacTo
BUHUKAIOTh Yepe3 HEMOPO3YMIHHA YU HE3aJI0BOJICHI OYIKYBaHHS, MPHU3BOJSYU JI0
arpecii un BizctopoHeHHs. Chij 3yNnMHUTH yBary Ha poJii KyJbTYpHUX HOpM, Ji€
TeHJCpHI YW ETHIYHI YHEpeIKEHHS MOXYTh MPOBOKYBAaTH CYINEpeykd. AHaI3
M1JKPECITIOE, 10 MPOAKTUBHE BUSBJICHHS KOPIHHUX MPUYMH — Y€pe3 ONMUTYBAHHS YU
(hOKyC-IpynH — MOYKE 3MEHIITUTH PU3HKH [2].

[HTErpanbHUil MiAXia 10 yHpaBliHHSA KOH(IIKTaMH, MTOEAHYIOYN IPEBEHTUBHI Ta
pPEaKTUBHI CTpaTerii JOMOMOXKE 3MEHIIUTH BIACOTOK KOH(IIKTHUX CHUTyalliil B
OCBITHBOMY IIpolieci. 3amobiranHs nepeadadae CTBOPEHHS MO3UTUBHOTO OCBITHBOTO
KJIIMaTy 4Yepe3 I1HKIIO3MBHY MOJITHKY Ta HaBUYaHHS EMOLIWHOMY I1HTENEKTY IS
3100yBaviB Ta BUKJIaaqiB. PEKOMEHIyIOThCS CydacHi MeJaroriuyti iHCTpyMEHTH, Taki
AK TeWMIi(iKOBaHI JOAATKU A PO3B'A3aHHSA KOH(IIKTIB (HAampuKiIaa, Ha 0asi
MITYYHOTO 1HTEJIEKTY ), JUIsl PAHHBOTO BTPyYaHHS.

Jlns perymoBaHHS KOH(IIKTIB HEOOX1JTHO 3aCTOCOBYBAaTH MeEIallil0 Ta BIAHOBHI
MPaKTUKH, JI€ CTOPOHU CIIJIBHO PO3B'SI3YIOTH MPOOJIEMHU, CIPHUSIOUM EMIIaTii Ta
BIJIMOBIIaTbHOCTI. JlaH1 MpaKTUKU 3MEHIIYIOTh peruanBu KoHpiikTiB Ha 30%. B
VYkpaini aganTUBHI METOAW BKJIOYAIOTh MPOrpaMu IMIJITOTOBKM BHUKJIAJadiB,
(doKyCyroUiCcCh Ha KOHQIIKTOJOTIYHIA KOMIETEHTHOCTI — HABMYKaX TMEPETrOBOPIB,
JieecKanalli Ta KyJabTypHOT 4y TJIMBOCTI [3,4].

Heo0ximHO BIpoBaXKyBaTH MEXaHI3MIB 3BOPOTHOTO 3B'SI3KY, TAKUX SIK aHOHIMHI
Mporpamu JJis 3BITYBaHHs, Ta MOHITOpUHT uepe3 KPI (Hanpukian, craBky po3B'si3aHHs
KOH(IIKTIB). BaxknuBuM € nepkaBHA MIATPUMKA 1HIIIATUB, MOMAIOHUX 1O THUX BIJ
MiHicTepcTBa OCBITH 1 HAyKM YKpaiHW, AJi 1HTErpauii [uX CTpaTerii y HaBYaJlbHI
nporpamu [5].

BaxnuBuM € po3poOka JIOKaJII30BaHUX MOJYJIIB MIJATOTOBKU MJi TEAaroris,
BKJIIOYAIOYM IUGPOBI 1HCTPYMEHTH JJIS BIJJAJICHOTO PO3B'sI3aHHS  KOH(IIIKTIB
(manmpukian, memiaiis yepe3 Microsoft Teams, Zoom y 3mitmaHomy HaB4aHH1). Kelicu
3 YKpaiHChKHUX BHINUX HABUAJbHUX 3aKJIAJIIB JEMOHCTPYIOTH YCIIIX: YHIBEPCUTETH 3
BIJITHOBHUMHM KOJIAaMH TIOBIIOMUJIH TIpo 30% MeHIe TUCIUIIIIHAPHUX 1HIIUICHTIB [6].

BucnoBku. EdextuBHe ympaBmiHHS KOH(IIKTaMH TOKpallye SKICTh OCBITH,
CTaOUIBHICTh Ta pOo3BUTOK. [lepeTBoproroun KOH(MIIKTH HA MOXKJIMBOCTI 3POCTaHHS,
BHIIl HaBYaJbHI 3aKJIaad MOXYTh CIPHUATH CTIHKMM CHlIIbHOTaM. PexoMennarii
BKJTFOYAIOTh:

[J 00O0B'sI3KOB1 TIporpaMu MIJATOTOBKU JJIsl BUKJIAJIadiB 3 Mefiallii Ta BIAHOBHUX
MPaKTHK;

[] iHTerpauis po3B'a3aHHs KOHMIIKTIB y poO0yYi Nporpamu;

] po3poOKa cucTeM MOHITOPHHTY 3 TIETISIMU 3BOPOTHOTO 3B'SI3KY;

[] criBIpalfio 3 Mi>KHApOJAHUMH OpraHi3alisiMU 1Jis aJalTUBHUX 1HCTPYMEHTIB.

JIist MiJBUILIEHHST SKOCTI OCBITM B CyYaCHHX YMOBaX HEOOXIAHO 3a0e3neduTd
YYaCHHKIB OCBITHHOTO MPOIIECy (3100yBadiB, BUKJIAAadiB, aIMIHICTPaIlii) CHCTEMHOIO
MIJTOTOBKOIO, PETYJSIPHUMH CYNEPBI3IsIMU Ta 3aKpIMUTH BIAMOBIIHI MPAKTUKH Ha
HOPMATHUBHOMY piBHI. MaiOyTH1 JOCIIIKEHHS MOBUHHI (POKYCYBaTHCS Ha ITU(POBUX
BTPYUYaHHSIX Ta JOBTOCTPOKOBHX PE3yJIbTaTax y MOCTKOH(MIIKTHUX yMOBaX.
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METOJM EJICITALII SIK IHHOBAIIIMHU
THCTPYMEHT PO3BUTKY KPUTUYHOI'O MUCJIEHHS
Y BIMCBKOBIHN ITHIIIOMOBHIH MIATOTOBIII

Mynapuk OJsiena BosogumupiBHa,
cTapiuii Bukiaaad kadeapu iHozeMHux MoB [IMIT
HamionansHa akagemiss HaionanbHoi rBapail Ykpainu

Kputnune WMuUCIEHHS € OJAHIEI0 3 KIIOYOBUX CKJIQJOBUX KOTHITUBHOL
KOMIIETEHTHOCTI Cy4aCHOTO BilICBKOBOCIY>KOOBIIsSl, 0COOJIMBO B YMOBAaX AWHAMIYHOTO
1H(pOpMaIIHOTO CcepeloBUIla Ta 0AaraTOMOBHOI B3aeMOAIl MiJ 4Yac MIXKHAPOJHHUX
HaBYaHb Ta omnepariil. BilicbkkoBOCTYKOOBEIb Ma€ BMITH LIBUJIKO OPIEHTYBATHUCS B
HOBUX CHUTYallAX, OLIHIOBATH PU3UKH, TPOTHO3YBATH HACHIJIKHU PIIIEHb 1 3HAXOIUTU
HECTAHJAPTHI NUIAXW BUKOHAaHHA 3aBnaHb [1], [2]. Jua odimepa, skuii BoJIOi€e
1HO3EMHOIO MOBOIO, B)KJIMBO HE JIUIIIE BiJITBOPIOBATH TOTOBI MOBHI KOHCTPYKIIii, a i
YCBIJOMJICHO aHaji3yBaTu 1H(GOPMAIIil0, OLIIHIOBATH JIOCTOBIPHICTH JKEpeE, pOOUTH
JIOTIYHI BUCHOBKM Ta (POpMyBaTH BHUBaXEHI CY/UKEHHS. Y TIpoleci BIHCHKOBOI
IHIIOMOBHOI HIATOTOBKM PO3BUTOK KPUTUYHOI'O MHUCIEHHS CHpUS€E TIUOLIOMY
PO3YMIHHIO aBTEHTUYHUX MaTepialliB, MiABUIICHHIO KOMYHIKaTUBHOI THYYKOCTI Ta
31aTHOCTI BECTU apryMEHTOBaHUM Alanor y npodeciiiHomy KoHTeKcTi [3]. Came Tomy
BUBYEHHS 1HO3€MHOI MOBH NPO(ECIMHOro CHpsIMyBaHHS, 30KpEMa aHIJINCHKOi, Ma€e
BUXOJMTH 33 MEXI1 3aCBOEHHS TEPMIHOJIOTIT Ta CHPHUSITH PO3BUTKY KOTHITUBHUX 1
KOMYHIKaTHBHUX HABUYOK.

EdekTuBHUM 1HCTpYMEHTOM IHTErpaiii aHaJdITUYHOIO Ta MOBHOTO PO3BUTKY
3100yBauiB ocBiTH € Meromau emicitamii (Elicitation Techniques). Lle kommiekc
neAaroriyHuX MPUHOMIB, CIIPSIMOBAHUX HAa aKTUBHE BHSIBICHHS, (DOpPMYyIIOBaHHS Ta
YCBIJIOMJICHHS 3HaHb, 17IeH 1 Cy/IKEHb, TOOTO HA 3aIy4eHHS CIIyXadiB 10 MUCICHHEBOT
JISIBHOCTI  4Yepe3 TMOCTAaHOBKY 3allUTaHb, CHOHYKaHHS JIO0 TiMOTE3yBaHHS,
aprymeHTariii ta peduiekcii. Ha BinMiHy BiJl TpaAUIIIHUX PENPOIYKTUBHUX T1IXO1B,
eJiciTaIlisl CTBOPIOE YMOBH JJII KOTHITMBHOTO 3alyuy€HHS, PO3BUTKY KPUTHUYHOTO
MUCJIEHHS T4 CAMOCTIHOTO KOHCTPYIOBAHHS 3HaHb [4].

MetoauyHi 3acaay 3aCTOCYBaHHS METOIB elliciTallli y HaBYaHHI 1HO3eMHOI MOBH
BIMCHKOBOCITYOOBI[IB 0a3yI0ThCS Ha 1HTErpalili KOrHITUBHO-OPIEHTOBAHUX IT1JIXO/IIB
31 CIIpAMOBAHICTIO Ha mpodeciitHi KoMyHikaTuBHI moTpebu. I[lo-mepie, BakKIMBO
BUOY/IOBYBaTH HABYAJIBHUN TPOIEC 13 UYITKUM YypaxyBaHHSAM mpodeciitHoi
CIIPSIMOBAHOCTI (crerianizaiiii), o BiAMOBIAae ciykO00BUM 000B’s3kaM odirepa, 3
aKIIEHTOM Ha aBTCHTUYHI BIHCHKOBI TEKCTH, MPOo(deciliHy JTEKCUKY, TeleHOJIOI‘IIO Ta
cutyaniai BrnpaBu [5]. OTke, 3MICT HaBYaHHS Mae€ OyTH TMOB’SI3aHUN 13
npodeciiHuMU  CUTyaIliiMd, AaBTCHTMYHHMH  BIHCHKOBHUMH  TEKCTaMHU  Ta
CIICI1aJTI30BaHOI0 TEPMIHOJIOTIELO.

[To-npyre, emicitamisi peami3ylOThCS 4Yepe3 PI3HOMaHITHI THUMHU 3amuTaHb (BiX
BIIKDUTHX JI0 YTOYHIOIOYHX), a TaKOXX dYepe3 MPOoOJIeMHO-CUTYaTHMBHI BIIPABH,
IUCKYCii Ta pOJIbOBI CLIEHapii, SKI CTUMYJIIOIOTh MUCJCHHS, BUCYBaHHS TINOTE3 1
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aprymeHTarito. Sk mokazaHo y mocmimkeHHi Amnbcybae Ill., Bukmamadi akTHBHO
3aCTOCOBYIOTH 3anmuTaHHs Tuny Yes/No questions, closed/dlsplay questions Ta open-
referential questions uisi BUSIBIIGHHS PIBHS 3HaHb 1 [IJIBUIIEHHS MOBHOI
POJYKTUBHOCTI CTyAEHTIB [6]. JloCHipKeHHsT TaKOX MiIKPECIioe, 10 e()EeKTUBHE
3aCTOCYBaHHS EJIICITAllIMHUX TEXHIK Mependavae: HaJaHHSA cilyXadyaM JOCTaTHBOT
1H(opMarii 17151 03HAHOMJIEHHS 3 TEMOIO; 30aJJaHCOBaHE BUKOPUCTAHHSI PI3HUX THUITIB
3anuTaHb 3 0coOJMBHM akieHToM Ha BiakpuTi (Open-Referential Questions) s
dbopMyBaHHS  JTOBIIMX, OOIPYHTOBAaHUX BIANOBIACH; BpaxyBaHHS Yacy Ha
o0xymyBanHs Bianosiai (Wait Time); a Takox TpaHchopMallito poJii BUKJIagadya Ha
POJIb KOMYHIKATOpPa, IKUI MIATPUMY€E aKTUBHY B3a€MOJIII0O Ta MOTHBYE CITyXauiB.

[To-Tpere, MeTOaMKAa Ma€ BKIIFOYATH aKTHBI3AIIO CIyXadiB depe3 CaMOCTiiHE
dbopMmyItoBaHHSl CyIKeHb, pediekcito Ta obroBopeHns. Y crarti [lIBens H. B.
MIJIKPECITIOETHCS, IO eJICIiTallisl CTBOPIOE JWHAMIYHE Ta IHTEPAKTUBHE HaBYaJIbHE
CEPENIOBHUILIE, SIKE CIPHSIE B3AEMO/III YUACHHUKIB 1 iIXHBOMY 3AJIyYEHHIO Y MOBJICHHEBY
JUSUTBHICTD, BUTBHIA PO3MOBI Ta MPAKTUYHOMY 3aCTOCYBaHHIO MOBHUX HaBUYOK [4].

Kpim Toro, BaxxiimBO 3a0€3MEUUTH MOCTYIIOBICTh, aJanTallii0 0 PiBHSI MOBHOI
MIJTOTOBKH, a TaK0X KOMOIHYBaHHS PEMpOJyKTUBHUX Ta MPOAYKTHUBHUX 3aB/aHb.
OpientoBanuii Ha ciyxada miaxig (Learner-Centred Approach), i3 mocTynoBum
MepPEeX0I0M BiJl KEPOBAHUX BIIPAB JI0 ABTOHOMHUX, € KJIFOYOBUM JIsI PO3BUTKY 1 MOBHO1
KOMIIETEHTHOCTI, 1 KpPUTHUYHOTO MucIeHHs. Hampukian, y cBOiX JOCTIKEHHSIX
Pacrapi K. JI., Aptini JI. I1., Ilparisi H. I. A. Tta Bipaninrcix H. I1. nokazanu, mo
3aCTOCYBaHHSA METOJIB €JIICITAlll]l CpUs€ MOTUBALli yYaCHUKIB HABYAHHS IO YCHOI'O
MOBJIEHHSI 3aBJIIKM BHUKOPHUCTAHHIO PI3HUX BHUIIB 3allUTaHb, MIAKA30K 1 CTUMYJIIB.
BukopucTaHHs LHMX METOJIB OTPUMAJIO MO3UTHBHI BIATYKH Bija 3100yBadiB OCBITH:
BOHU BiTUyBaJIM 3a0X0YCHHS JI0 PO3MOBH, MPATHYJIHA MOKPAITUTH BUMOBY, 301TBIIIATH
CJIOBHMKOBHUH 3arac, MIJBUIIUTH BIEBHEHICTh Yy CHIJIKYBaHHI Ta BUIbHE BOJOJIHHS
MOBOIO [7]. TakMM YMHOM, 3aCTOCYBAaHHS METO/IIB €JIICITAllll Y HABYAJIbBHOMY IPOLEC]
e(EeKTUBHO CTUMYJIOE CIyXadiB J0 AKTUBHOTO YCHOTO CIUJIKYBaHHS Ta PO3BUTKY
MOBJICHHEBUX HAaBUYOK.

Hapemiti, BaxauBO OIlIHIOBaTH €(QEKTUBHICTh uYepe3 YiTKI KpPUTEpii: MOBHY
aKTUBHICTh, SIKICTh apryMEHTallli, 3JaTHICTh aHaji3yBaTu iHQOpMaIlio W podutu
OOTpYHTOBaHI BHUCHOBKH, DPIBEHb KOMYHIKATHBHOI THYYKOCTI B mpodeciiiHoMy
KOHTEKCTI. L{e 103BoIsie KOpUryBaTH METOANKY, BUKOPHUCTOBYIOUH 3BOPOTHUH 3B’ 30K
B/l CJIyXauiB-BINCHKOBOCTY>KOOBIIIB 1 aJanTyrOu4d IiJIXiJ 10 KOHKPETHHUX YMOB
MIATOTOBKH.

TaxuMm 4MHOM, METOAM eiiciTauil € e)eKTUBHUM IHHOBALIHUM IHCTPYMEHTOM
PO3BUTKY KPUTHUYHOTO MHCJIEHHS Yy BiliCHKOBIM iHIIOMOBHIM miarorosui. IxHe
3aCTOCYBaHHS J03BOJISIE IHTErpyBaTH AHANITHYHI Ta MOBHI HAaBUYKH, CTHUMYIIIOE
aKTUBHY Y4acTh CIyXauiB, popMye 371aTHICTh 10 OOIPYHTOBAHOTO aHa13y iH(popMmarii
Ta BEJCHHS apryMEHTOBAHOTO Jiajiory B MpodeciiHOMYy KOHTEKCTI. 30Kpema, iX
BUKOPUCTAHHSA JJ03BOJISIE: (POPMyBATH aHAITUYHE CTABJICHHS JI0 THIIIOMOBHUX TEKCTIB
1 BUCJIOBITIOBaHb; CTUMYJIIOBATH MOPIBHSHHSA, KJIacU(IKaIlio Ta y3aralbHEHHS MOHSTh;
PO3BUBATH APTYMEHTATHBHE MOBJICHHSI Ta BMIHHS OOTPYHTOBYBATH BIIACHY TO3UIIIIO
1HO3€MHOI0O MOBOIO; CTBOPIOBATH IHTEPAKTUBHE OCBITHE CEPEIOBHINE, JI€ KOXKEH

149



EDUCATION
DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND
TECHNOLOGIES

YYaCHHK HE JIMIIE CTIOKUBAE, a i reHepye 3mict. OpraHizamis HABYaJILHOTO MPOIIECY
32 OpiEHTOBAaHMUM Ha cllyXada IiJX0JIOM, BUKOPUCTAaHHS DPI3HUX THUIIIB 3alUTaHb,
NpoOJIEMHO-CUTYaTUBHUX BIIpaB, MHCKYCi Ta pOJIbOBUX CIIEHApiiB 3a0e3nedye
PO3BUTOK YCHOTO MOBJICHHSI, KOMYHIKATHBHOI THYYKOCTI Ta CAaMOCTIHHOTO MHUCIICHHSI
odiuepiB. OriHka e)EeKTUBHOCTI METOJIIB eJiciTalli 4yepe3 4iTKli KpUTepii MOBHOI
NPOAYKIIii Ta aHATITHYHUX 3AI0HOCTEH T03BOJISIE aaNTyBaTH HAaBYAIBHUN TIPOIIEC 10
PIBHS MIATOTOBKHU CIyXayiB 1 MiJBUIIYE SKICTh MPOeCIHOT IHIIIOMOBHOT OCBITH.
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Abstract

The rapid global transition toward clean and sustainable energy has intensified
scientific interest in photovoltaic (PV) technologies, advanced modeling methods, and
their integration into smart mobility systems. Recent studies demonstrate that
optimizing PV performance requires both accurate nonlinear modeling and the
development of intelligent control systems capable of real-time adaptation. Three
complementary investigations—on dynamic simulation and stability, model-based
error analysis, and wireless energy transfer—collectively advance the state of the art
in PV system research [1-3].

The first study by Priyadarshini et al. (2025a) focused on the nonlinear dynamic
behavior of a PV cell under constant irradiance, using the fourth-order Runge—Kutta
(RK4) numerical method combined with Lyapunov stability theory [1]. The authors
modeled a single-diode PV equivalent circuit and analyzed transient responses of
voltage and current, confirming asymptotic stability through a monotonically
decreasing Lyapunov function. The simulation results revealed a steady-state voltage
error below 2 % and rapid current convergence, proving that the RK4-Lyapunov
hybrid framework can accurately characterize PV dynamic behavior. This approach is
particularly valuable for real-time control algorithms such as maximum-power-point
tracking (MPPT) in fluctuating environmental conditions [4, 5].

In the second contribution, Priyadarshini et al. (2025b) introduced a
microcontroller-based solar wireless vehicle-to-vehicle (V2V) charging prototype
known as the Solar Wireless FElectric Vehicle-to-Vehicle Charging System
(SWEV2VCS) [2]. The system integrates photovoltaic panels, a TP4056 charging
module, and Arduino-based voltage monitoring to deliver off-grid and emergency
charging through resonant inductive coupling. By employing electromagnetic
resonance, the system achieves efficient power transfer without physical connectors,
while an I*C-based LCD interface provides real-time voltage feedback. This design
demonstrates how renewable-energy harvesting, wireless power transfer (WPT), and
embedded control can converge to support sustainable transportation infrastructure.
Beyond its technical novelty, the SWEV2VCS highlights the feasibility of
autonomous, mobile charging units that reduce dependency on stationary grid networks
[6, 7].
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Meanwhile, Hysa et al. (2025) proposed an extensive comparative error analysis of
PV cell models using single-diode (SDM), double-diode (DDM), and triple-diode
(TDM) equivalent circuits [3]. Employing MATLAB simulations and external
quantum efficiency (EQE) characterization, the study examined performance across
different PV technologies—silicon, perovskite, organic, and quantum-dot cells.
Quantitative assessment using root-mean-square error (RMSE) and absolute-error
metrics revealed that multi-diode models (DDM and TDM) yield higher fidelity under
variable irradiance and temperature conditions than conventional SDMs. The findings
also underscore the relevance of numerical methods such as the Newton—Raphson and
Fixed-Point Iteration techniques for solving nonlinear PV equations efficiently [8, 9].

Collectively, these works form a coherent research framework connecting
mathematical modeling, numerical simulation, and practical implementation of PV
systems. The integration of Lyapunov-based stability analysis with higher-order
numerical solvers provides a theoretical foundation for robust control of solar modules.
Simultaneously, the development of wireless, solar-powered EV-charging systems
exemplifies how PV energy can be leveraged in the context of sustainable mobility.
Together, the studies illustrate that future renewable infrastructures will depend on
multi-domain synergy—Ilinking electronic design, computational modeling, and
intelligent control—to ensure reliable, efficient, and environmentally responsible
power generation [10-12].
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PO CTATUCTUYHMI 3B'SI30K MI’K BMICTAMU
HUKEJIIO TA BEPWJIIIO Y BYTIILHOMY IJIACTI Cs
IIAXTH «ITABJOTPAJICbKA» (YKPATHA)

Imkos BaJuiepiii BanepiiioBu4

KaHAUJAT T€0J0r0-MiHEPAIIOTIYHUX HAYK, TOLEHT,

Hamionansauit TY «JlHiIpoBChKA MOMITEXHIKAY, YKpaiHa,

CTapIINi HAyKOBUH CIIBPOOITHHK,

iHCTUTYTY reotexHiunoi mexaniku iM. M.C. ITonsikoBa HAH Ykpainu, Ykpaina

Apemnak Ouexcanap CraHicaiaBoBUY
KaHAUJAT TEXHIYHUX HayK, JOLEHT,
Hamionansuuit TY «JIHITpOBChKA MOMITEXHIKAY, Y KpaiHa

IHamenko ITaBjo CepriiioBuy
KaHJIUJAT T€0JIOTYHUX HayK, CTApIIUi HAyKOBUM CITIBPOOITHUK,
1HCTUTYTY reotexHiyHoi Mexaniku iM. M.C. TlonsakoBa HAH VYkpainu, Ykpaina

Bbepesnsik Ouekcanap OJiekcaHApPOBUY
KaH/IUJIAT TEXHIYHUX HAYK, JOIEHT,
Hamionansuuit TY «JlHipoBChKa MOMITEXHIKaY, Y KpaiHa

Yeueas [1aBio Osnerosuu
imxenep, Hamonaneuuit TY «/[HipoBChKa MOMITEXHIKAY», YKpaiHa

Beryn. 3aranpHa akTyalbHICTH JIOCHIKEHHS BMICTY 1 3B'si3ky Ni Ta Be y
BYTUIBHUX TUTacTax OOyMOBJEHA iX BIJHOIICHHSIM JI0 TEPeNiKy «IOTEHIIHHO
TOKCUYHUX)» €JIEMEHTIB y BYTULTI, SIKI 3TTHO HOPMAaTUBHUM JIOKYMEHTaM TMOBWHHI
000B'SI3KOBO AOCTIIKYBATHUCh.

OcranHi pgocsArHeHHsi. PaHimie y BYrulbHUX IUIacTaX PI3HUX TE0JIOr0-
MPOMUCITIOBUX pailioHiB JloHOacy mepeBakHO JOCTIKYBAIUCA TOKCHUYHI Ta
MOTEHIIMHO TOKCUYHI efeMeHTH [1 - 267]. ¥V Toil e Jac, JOCHIIKEHHS 3B’ 3Ky MIXK
BmicTamu Ni Ta Be y ByriibHOMy miiacti ¢s nojs maxtu «llaBinorpancbkay paHiiie He
BUKOHYBAJIHCH.

Meta poboTu: mossirae y JOCIiKEH1 0COOIMBOCTEH 3B’ 3Ky KOHIIeHTpariil Ni ta
Be. y ByrinbHOMY mjacTi ¢s moJs maxtu «llaBiaorpaacekay.

Metoauka gociaigxennb. akTONIOTTYHOI OCHOBOIO pOOOTH OYyiM pe3ynbTaT 83
KUIBKICHUX cTIeKTpasibHuX aHami3iB Ni Ta Be Bukonanux micist 1981p. B meHTpaabHuX
cepTu(iKOBaHUX J1TA0OOPATOPIsIX BUPOOHUYUX TE€OJOTOPO3BIAYBAIBHHUX OpTaHi3aIlii
VYkpainu 3 marepiady IJIaCTOBUX MPoO OTPUMAaHUX BUPOOHUYUMH 1 HAYKOBO-
JOCIITHUIIBKUMU TIANPUEMCTBAME 1 OPTraHi3allisiMi Ta OCOOMCTO aBTOPAMH.
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Pe3yabTaTu gocigxenb. byno BUKoHAHO aHANITHYHI pO3paxyHKHU BiAIOBITHOCTI
EMIIIPUYHUX PO3MOJAUIIB JTOCHIKYBAaHUX KOMIOHEHTIB po3noaunry [ayca. C miero
MeToro Oynu pospaxoBadi kputepii Jlimmedopcea, lamipo-Yinka, Konmoroposa —
CwmipnHoBa Ta 3roau Xxi-kBajapar IlipcoHa. ¥ Bcix BUIAJKaX pe3ybTaTH PO3PaxyHKIB
MIATBEPIUIN HEBIAMOBIAHICTh JOCHTIDKYBAaHUX BHOIPOK HOPMAJIBHOMY 3aKOHY
posnoainy. Takum duHOM, ISl OUTBIN pealiCTUYHOI OIIHKH IIEHTPaIbHOI TeHICHIIIT
BMmicTiB Ni Ta Be 3amicTh 3HaueHb CEPEAHBOTO apUPMETHYHOTO HEOOX1THO
BUKOPHCTOBYBAaTH MEiaHHI 3HA4YCHHS. 3a pe3yibTaTaMH KOPEJSAIIHHOTO aHali3y
BCTAHOBJICHO Jy’K€ CIIA0KWI 3BOPOTHHI 3B'130K Mk KoHIEeHTpauismMu Ni Ta Be mpu
poMy KoedimieHT kopensuii [lipcona nopisnioe -0,1. 3a pesynbraTamu perpeciitHoro
aHaJli3y po3paxoBaHe JiHIiHE PIBHAHHS perpecii:

Ni=0,6187-0,0864 - Be

BucHoBkH. AHali3 BUKOHAHUX JOCTIKEHb CBIAYUTH Mpo: 1) HEBIAMOBIAHICTH
EMITIPUYHUX BUOIPOK PO3MIAHYTHUX XAPAKTEPUCTUK HOPMAJIBLHOMY 3aKOHY PO3MOJLTY;
2) dikcyeTbes MONMMOIaIbHOCTh po3noauty Ni ta Be; 3) BcTaHOBIIeHO claOKui Ta
npsSMUi 3B'S130K Mk KoHIeHTpallisiMu Ni Ta Be; 4) po3paxoBaHe piBHSIHHS perpecii
JI03BOJIIE TIPOTHO3YBATH JIMINE 3arajbHI TEHACHINI 3MIH KOHIEHTpamid Ni y
BYT'UIbHOMY IUTIAacTi Cs ToJis maxTu «[laBnorpaacekay.
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BucokoruHozemuctux nopin Cepeansoro IloOysxoksa (Ykpaina) / ko Banepiii
BanepiiioBuy, [pemmak Onexcanap CranicnaBoBud, Yeuens IlaBno Onerosuu //
Research work in the system of training teachers in technological fields : with the
Abstracts of II International Scientific and Practical Conference, January 15-17, 2024,
Berlin, Germany. — Berlin, 2024. — Pp. 105-127. — Pexum noctymy :
https://ir.nmu.org.ua’/handle/123456789/165956

72. 3axigHo-XapKiBIiBCbKe HaTOra30KoHAeHcaTHE poaoBuile (Ykpaina) / lurkos
Banepiit BanepiiioBuu, KopoBska €preniii AnaromiiioBud, XoMeHko Bomoaumup
JIsBoBHu, Ilamenko Omekcanap AmnatomiioBu4, Ilamenko IlaBmo CepritioBuu //
Innovations in education: prospects and challenges of today : with the Proceedings of
the 2nd International Scientific and Practical Conference, (January 16-19, 2024) Sofia,
Bulgaria. — Sofia, 2024. - Pp. 51-78. — Pexum gocrymy
https://ir.nmu.org.ua’/handle/123456789/165960

73. IIpo craTuCTUYHUM 3B'SI30K MK BMICTaMU T€PMaHIIO Ta HIKEIIO Y BYTUIbHOMY
miacTi c42 maxtu «CramkoBa» (Ykpaina) / Yepnooyk Onekcannp IBanoBuu, lmikos
Banepiit BanepitioBuu, Kozap Mukona AxToHOBHY, [Ipemmak OsekcaHap
CranicnaBoBu4, Yeuens [1aBmo Onerosuu // Innovations in education: prospects and
challenges of today : with the Proceedings of the 2nd International Scientific and
Practical Conference, (January 16-19, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 79-
104. — Pexxum goctymy : https://ir.nmu.org.ua/handle/123456789/165963
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74. TmkoB B. B. Pesympraté mnerporpadiuHux AOCTIIKEHb MeTaba3anbTiB
Cepennvoro IloOyxoks (Ykpaina) / lmkxoB Banepiit BanepiiioBuu, [lpemmax
Onekcanap CranicnaBou4, Yeuens IlaBno Onerosuu // Intellectual education of
students and schoolchildren of the new generation : with the Abstracts of the III
International Scientific and Practical Conference, January 22-24, 2024, Paris, France.
— Paris, 2024. — Pp. 53-75. — Pexum JTOCTYITY
https://ir.nmu.org.ua/handle/123456789/166054

75. 3B'130k MK BMICTaMHU T'€pMaHII0 Ta MOTYKHICTIO BYTUIBHOTO TuIacTy c42
maxtu «CramkoBay (Ykpaina)/ Uepnobyk Onexcanap IBanoBuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxona AnroHoBuu, [Ipemmnak Onekcannp CraHiclaBOBHUY,
Yeuens [TaBmo Omerosuu // Technologies in education in schools and universities :
with the Proceedings of the3rd International Scientific and Practical
Conference (January 23-26, 2024) Athens, Greece. — Athens, 2024. — Pp. 111-136. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166053

76. TI'eonoro-TexHONOTI4HI 0COOJMBOCTI MalloCOPOUMHCHKOTO Ha(TOra3zoBOro
ponosumia (Ykpaina) / ImkoB Banepiii BanepifioBuu, Koposska €preniit
AmnaromiiioBud, XomeHko Bomogumup  JIeBoBuu, Ilamenko  Oiexcanmip
Amnaromiiouy, [Tamenko [TaBno CepriitoBud // Technologies in education in schools
and universities : with the Proceedings of the 3rd International Scientific and Practical
Conference (January 23-26, 2024) Athens, Greece. — Athens, 2024. — Pp. 78-110. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166025

77. TmkoB B. B. T'eonmoro-texHonoriydi ocobnuBocti KagamiBcbkoro
HadTorazokonaeHcaTHoro ponosuina (Ykpaina) / lmkos Bainepiii BanepiiioBuy,
Kopossika €Breniii AnaroniiioBud, XomeHko Bonoaumup JIbBoBuu // Problems of
integration of education, science and business in globalization : with the Abstracts of
the V International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. — Sofia, 2024. - Pp. 89-119. — Pexum poctymy
https://ir.nmu.org.ua’/handle/123456789/166115

78. 3B's130K M1’ BMICTaMU T€pPMaHIiI0 Ta MAPTaHIIO Y ByTUILHOMY IIJIACTi €9 1maxTu
«bnarogatna» (Ykpaina) / UYepnoOyk Omnexcannap IsanoBuu, ImkoB Banepiit
BanepiiioBuu, Kozap Mukona AntoHoBu4, [Ipemmak Omnekcanap CraHiClIaBOBUY,
Yeuens [1aBno Onerosuu // Modern technologies and processes of implementation of
new methods : with the Proceedings of the 5th International Scientific and Practical
Conference (February 06 - 09, 2024) Madrid, Spain. — Madrid, 2024. — Pp. 92-118. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166113

79. ImkoB B. B. PesynbpraTtu merporpadiyHux HOCTIIKEHb JIEIKUX OJIIBIHOBUX
Mera OazanbTiB Cepennboro IloOyxoks (Ykpaina) / ko Banepiit BanepiiioBuy,
Hpemmak Omnexcanap CranicnaBoBud, Yeuens [laBno Omnerosuu // Problems of
integration of education, science and business in globalization : with the Abstracts of
the V International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. —  Sofia, 2024. - Pp. 66-88. — Pexum poctymy
http://ir.nmu.org.ua/handle/123456789/166114

80. 3B'130K M)XK BMICTaM{ T€PMaHil0 Ta CBUHI[IO Y BYT1IJIbHOMY IIJIacTi ¢9 maxTu
«bnarogatnay (Ykpaina) / UYepnoOyk Omnexcannap IsanoBuu, ImkoB Banepiit
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BanepiitoBuy, Kozap Muxona AntoHoBuu, [pemmnak Onekcannp CraHiclaBOBHUY,
Yeuens [laBno Onerosuu // Old and new technologies of learning development in
modern conditions : with the Proceedings of the 6th International Scientific and
Practical Conference (February 13-16, 2024) Berlin, Germany. — Berlin, 2024. — Pp.
78-104. — Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/166159

81. ImkoB B. B. Pesynpratu nmetporpadiyHux JOCIIIKEHDb ACIKUX CEPIITUTOBUX
kpuctanocianiiB Cepennboro ITooyxxksa (Ykpaina) / Iimkos Banepiit BanepiiioBuy,
Hpeumak Onexcanap CranicnaBoBuy, Yeuens [1aBno Onerosuy // Theory and practice
of the development of technical sciences : with the Abstracts of the VI International
Scientific and Practical Conference, February 12-14, 2024, Prague, Czech Republic. —
Prague, 2024. — Pp. 70-93. = Pexum JNOCTYILY:
https://ir.nmu.org.ua’/handle/123456789/166160

82. ImkoB B. B. I'eosioro-rexHosoriuni ocoomBocTi KuOUHIIIBCHKOro Ha)TOBOTO
ponoBuma (Ykpaina) / ImkoB Banepiii BanepiiioBuu, KopoBska €Breniii
AmnaromiiioBud, XomeHko Bomomgumup JIeBoBuu // Theory and practice of the
development of technical sciences : with the Abstracts of the VI International Scientific
and Practical Conference, February 12-14, 2024, Prague, Czech Republic. — Prague,
2024, — Pp. 94-125. — Pexum JOCTYIY:
https://ir.nmu.org.ua’/handle/123456789/166161

83. IIpo 3B'I30k MK BMICTaMH T€pPMaHiIO0 Ta HIKEIIO y BYTUIBHOMY IUIACTI €9
maxtu «brnaronatna» (Ykpaina) / Yepnooyk Onexcanap IBanosuu, ImkoB Banepiii
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmnak Onexcannp CraHicaaBOBUY,
UYeuens [TaBno Onerosuu // Professional development: theoretical basis and innovative
technologies : with the Proceedings of the 7th International Scientific and Practical
Conference (February 20-23, 2024) Paris, France. — Paris, 2024. — Pp. 97-123. —
Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/166277

84. ImkoB B. B. Pe3ynbratu merporpadiyHuxX IOOCIIIXKEHb NEIKUX MIPOKCEH-
ampidonoBux kpuctanocianiiB Cepennboro [loOyxoks (Ykpaina) / ko Banepii
BanepiiioBuu, Jlpemmak Onexcannap CranicnaBoBud, Yedens [laBmo Omnerosuu //
Information technologies in education, technology and industry : with the Abstracts of
the VII International Scientific and Practical Conference, February 19-21, 2024,
Madrid, Spain. — Madrid, 2024. — Pp. 45-68. — Pexum npoctymy
http://irnmu.org.ua/handle/123456789/166292

85. TmkoB B. B. [I'eonoro-rexHonoriudi o0coOauMBOCTI MartiiaxiBCbKOTO
HadTorazokoHgeHcaTHoro pojoBuiia (Ykpaina) / lmkoB Banepiii BanepiiioBuy,
Kopossika €Breniii AnaromniiioBud, XomeHko Bonogumup JIbBoBuuY // Information
technologies in education, technology and industry : with the Abstracts of the VII
International Scientific and Practical Conference, February 19-21, 2024, Madrid,
Spain.  —Madrid, 2024. - Pp. 69-100. —  Pexum  gocTymy :
https://ir.nmu.org.ua/handle/123456789/166295

86. 3B'130K TepMaHiio 13 30JIbHICTIO T4 TOKCUYHUMM» €JIEMEHTaMHu Y BYT1JUIl Ha
npukiIaAi miacta ¢S5 noius maxtyu braarogaraa 3axigaoro Jlonbacy / O. 1. UepHoOyK,
B. B. Imkos, €. C. Kosziit, M. A. Ko3zap, I1. C. Ilamenko, O. C. JIpemmaxk // Haykosi
mparii  JloHenpKOro HalioHaJbHOTO TexHIYyHOTro yHiBepcutery. Cep.: [ipHHYO-
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reojjoriuna. — 2023. — Bum. 2 (30). — C. 68-79. — Pexum pgoctymy
http://ir.nmu.org.ua/handle/123456789/166297

87. 3B'SI30K TepMaHilo 13 30JIbHICTIO Ta «TOKCUYHUMI» €JIEeMEHTaMHu y BYTULIl Ha
npuKiIaal miacta ¢S5 nonus maxtu brarogarna 3axignoro Jlonbacy / O. 1. UepHoOyk,
B. B. Imkxos, €. C. Kosiii, M. A. Ko3zap, I1. C. [Tamenko, O. C. JIpemmnak // Haykosi
npaii  JloHenpkoro HaiioHaldbHOrO TexHIYHOro YyHiBepcutety. Cep.: ['ipHuuo-
reojorivia. — 2023. — Bum. 2 (30). — C. 68-79. — Pexum npoctymy
http://ir.nmu.org.ua’/handle/123456789/166297

88. 3B's130K MK BMICTaMH T€pMaHi0 Ta BaHAAII0 Y BYTUJIbHOMY IIACTi ¢9 MIaxTu
«bmaronatHa» (Ykpaina) / YepHoOyk Omnekcannp IBanoBuy, ImkoB Banepiit
BanepiitoBuy, Kozap Muxona AnroHoBuu, [pemmnak Onekcannp CTaHiclaBOBHUY,
Yeuens [laBno Onerosuu // Priority areas of research in the scientific activity of
teachers: with the Proceedings of the 8th International Scientific and Practical
Conference (February 27 — March 01, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
30-57. — Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/166311

89. ImkoB B. B. Pesynpratu mnerporpadiuHMX JOCHIHKEHb  JICSIKUX
KapOOHAaTU30BaHUX OJIBIHOBUX MeTaba3anbTiB Cepennporo IloOyxks (Ykpaina) /
ImxoB Banepiit BanepiiioBuu, Jpemmak Onexcanap CranicinaBoBud, Yeuens [1aBio
OneroBuu // Information technologies and automation of learning in modern
conditions : with the Abstracts of the VIII International Scientific and Practical
Conference, February 26-28, 2024, Munich, Germany. — Munich, 2024. — Pp. 50-74. —
Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/166312

90. ImkoB B. B. T'eosoro-rexHosoriyHi 0coOIMBOCTI MOHACTUPHUILIEHCHKOTO
HadToBOrO ponosuiia (Ykpaina) / Iiko Banepiit BanepiiioBuu, KopoBsika €Brexiit
AmnaromiioBuy, XomeHko Bonogumup JIbBoBuu // Information technologies and
automation of learning in modern conditions : with the Abstracts of the VIII
International Scientific and Practical Conference, February 26-28, 2024, Munich,
Germany. — Munich, 2024. - Pp. 75-108. — Pexum pgocrymy :
https://ir.nmu.org.ua’/handle/123456789/166313

91. IIpo cTaTUCTUYHMIL 3B'I30K MIXK BMICTAMHU T€pPMaHi0 Ta XpOMY y BYT'LUIbBHOMY
miacTi ¢9 maxtu «biarogatHa» (Ykpaina) / UeprnoOyk Onekcanap IBanosuu, [mkos
Banepiit BanepiiioBuu, Kozap Muxona AwntoHoBuu, J[pemmak Onexcauap
CranicnaBoBuu, Yedens [laBno OneroBmu Theoretical and practical aspects of the
development of science and education : with the Proceedings of the 9th International
Scientific and Practical Conference (March 05-08, 2024) Prague, Czech Republic. —
Prague, 2024. — Pp. 51-79. — Pexum JIOCTYITY
https://ir.nmu.org.ua’/handle/123456789/166372

92. TmkoB B. B. Pesynbratu mnerporpapiyHuX JIOCHIKEHb JESKHX
KYMIHTTOHITOBUX KpuctanocianiiB Cepegnboro IloOyxoks (Ykpaina) / Imikos
Banepiit BanepiioBuu, Jlpemmak Omnekcanap CranicinaBoBud, Yedens IlaBio
OmneroBuu // Questions regarding the problems of higher education : with the Abstracts
of the IX International Scientific and Practical Conference, March 04-06, 2024,
Bordeaux, France. — Bordeaux, 2024. — Pp. 81-105. — Pexum poctymy
https://ir.nmu.org.ua/handle/123456789/166373
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93. ImkoB B. B. T'eomoro-texHomoriuni ocoOnmBocTi HoBoMmuKOIaiBCHKOTO
(MoguaniBchkoro) HapTorazokoHaeHcaTHOrO pojaoBuina (Ykpaina) / lmkos Banepiii
Banepiitoruu, Kopopsika €Breniit AnaroniiioBud, Xomenko Bonogumup JIsBoBud //
Questions regarding the problems of higher education : with the Abstracts of the IX
International Scientific and Practical Conference, March 04-06, 2024, Bordeaux,
France. — Bordeaux, 2024. - Pp. 106-139. — Pexum pgocrtymy :
https://ir.nmu.org.ua/handle/123456789/166374

94. Ilpo 3B'sI30K MiX BMICTaMHU T€pMaHil0 Ta KOOAJIbTY Y BYTUIbHOMY IJIacTi ¢9
maxtu «bmaronatHay (Ykpaina) / Uepnodyk Onexcannp IBanosuy, IimkoB Banepiii
BanepiitoBuy, Kozap Muxona AnroHoBuu, [Ipemmnak Onekcannp CraHiclaBOBHUY,
Yeuens [TaBno Onerosuu // Problems and prospects of modern science and education
: with the Proceedings of the 10th International Scientific and Practical Conference
(March 12-15, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 76-104. — Pexxum
noctymy : https://irnmu.org.ua/handle/123456789/166408

95. ImkoB B. B. Pesympratu mnerporpapiyHUX JTOCHIJKEHb JESKHX
KapOOHATH30BaHUX MPOKCEH-O0JIIBIHOBUX MeTaba3aabTiB Cepennboro
[ToOyxxs (Ykpaina) / ImkoB Banepiit BanepitoBuu, [pemmak Onexcanap
CranicinaBoBud, Yeuenns I1aBmo Omerosud // Global achievements and current trends
in the development of science : with the Abstracts of the X International Scientific and
Practical Conference, March 11-13, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 53-77.
— Pexxum noctyny : https://ir.nmu.org.ua/handle/123456789/166409

96. IIpo 3B's130K Mk BMICTaMU T€PMaHIlO Ta KOOANbTY y BYTUIbBHOMY IUIACTI C8B
maxTth «3axigHo-Jlonbaceka» (Ykpaina) / Uepnooyk Onexcanap IBanoBud, Imikos
Banepiii BanepiiioBuu, Kozap Muxkona AmntoHoBuu, J[pemmak Onekcanap
CranicnaBoBuu, Yeuenbp I[laBno OmneroBuu // Advanced technologies for the
implementation of educational initiatives : with the Proceedings of the 11th
International Scientific and Practical Conference (March 19-22, 2024) Boston, USA. —
Boston, 2024, — Pp. 50-79. — Pexum JOCTYITY
https://ir.nmu.org.ua’/handle/123456789/166464

97. Imko B. B. Pesymbratu mnerporpagidyHuX TOCHIKEHb JESKHUX
CEpIMHU30BAHUX MPOKCEH-0JIIBIHOBUX MeTaba3aabTiB Cepennboro
[ToOyxxs (Vkpaina) / ImkoB Banepiit BanepiioBuu, [pemmak Onexcanap
CranicnaBoBuu, Yeuens IlaBno Onerosuu // Quality management in education and
industry: experience, problems and prospects : with the Abstracts of the XI
International Scientific and Practical Conference, March 18-20, 2024, Florence, Italy.
— Florence, 2024. — Pp. 69-94. — Pexum JOCTYY :
https://ir.nmu.org.ua’/handle/123456789/166465

98. IIpo cTaTUCTUYHMIL 3B'I30K MIXK BMICTAMHU T€PMaHI0 Ta XpOMY y BYT'UIbHOMY
miacti c8B maxtu «3axigHo-onbaceka» (Ykpaina) / UYepnoOyk Onexcanap
IBanoBuu, ImkoB Banepiit BanepiitoBuu, Kozap Mwukomna AntoHOBHY, Jlpermak
Omnexcannap CranicnaBoBud, Yeuens [laBno OneroBuu // Modern thoughts on the
development of science: ideas, technologies and theories : with the Proceedings of the
12th International Scientific and Practical Conference (March 26-29, 2024)
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Amsterdam, Netherlands. — Amsterdam, 2024. — Pp. 38-67. — Pexxum poctymy :
https://ir.nmu.org.ua/handle/123456789/166500

99. ImkoB B. B. Pe3ynbraTu nerporpad@iuHux TOCHIIKEHBb ACIKUX MeTaaiaba3iB
Cepennvoro I[loOyxoxks (Vkpaina) / ImkxoB Banepiit BanepidioBuu, Jlpemmak
Onekcanap CranicnaBoBud, Yeuenp IlaBmo OneroBuu // Modern education —
accessibility, quality, recognition and problems : with the Abstracts of the XI
International Scientific and Practical Conference, March 25-27, 2024, Helsinki,
Finland. -  Helsinki, 2024. - Pp. 63-88. — Pexum gocTymy :
https://ir.nmu.org.ua’/handle/123456789/166502

100. Ishkov V.V., Kozii Ye.S. (2024). Geochemistry features of mercury in oils
from the deposits of the Dnipro-Donetsk depth. Mining Machines. Vol. 42. Issue 1. pp.
12-29. https://doi.org/10.32056/KOMAG2024.1.2

101. Yepuooyk O.I., ImxoB B.B., Ko3ziii €.C., Ko3zap M.A., Ilamenko I1.C.,
Hpemmak O.C. (2023). 3B's130k repMaHito 13 30JIbHICTIO Ta K TOKCUYHUMU» €JIEMEHTaAMHU
y BYTrUUIl Ha MPUKIQAl TUtacTa Cs mojia maxTu brnaromatHa 3aximHoro JlonOacy.
HaykoBi mnpari JloHenpKkoro HalioHaJbHOTO TEXHIYHOTO YHiBepcurtery. Cepis:
«'ipanyo-reonoriuynay. 2(30). C. 68-79. https://doi.org/10.31474/2073-9575-2023-2-
30-68-79

102. Tpodumenko JI. I1. JlocaimkeHHs CTaHy BUBITPIOBAHHS T1PCHKUX MOP1J YKIIL
Ha BIJICJIOHEHHSX MMpaBoro 6epera p. J{Himpo Ta MoHacTHpCchKOTro ocTpoBa (M. [[Himpo)
/ Tpodpumenko Jlrobos IlerpiBHa, [mkoBa €Brenis BanepiiBaa, I[mkoB Banepiii
BanepiitoBuu // Social ways of training specialists in the social sphere and inclusive
education : with the Abstracts of the XIII International Scientific and Practical
Conference, April 01-03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 162-
168. — Pexxum noctymy : https://ir.-nmu.org.ua/handle/123456789/166601

103. TmkoB B. B. IIpo 3B’s130k Mixk repMaHieM Ta MEPKYPIEM y BYT1JILHOMY TLIACTY
c8B maxth «3axinHo-JlonOaceka» (Ykpaina) / [mkoB Banepiii BanepiiioBuy,
YeproOyk Onekcanap Isanosuu, Kosans CiTirana OnekcanapiBaa // Social ways of
training specialists in the social sphere and inclusive education : with the Abstracts of
the XIII International Scientific and Practical Conference, April 01-03, 2024, Prague,
Czech Republic. — Prague, 2024. — Pp. 135-161. — Pexum pocrymy
https://ir.nmu.org.ua’/handle/123456789/166600

104. TmkoB B. B. Pesymprat mnerporpadiuHux JOCHIIXKEHb JESKHX
xyopuTtn3oBanux 0azanbTiB Cepennboro IloOyxoks (Ykpaina) / lmko Banepiii
BanepiiioBuy, [pemmak Onexcanap CranicnaBouy, Yeuens IlaBno Onerosuu //
Social ways of training specialists in the social sphere and inclusive education : with
the Abstracts of the XIII International Scientific and Practical Conference, April 01-
03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 108-134. — Pexxum aocrtymy
: https://ir.nmu.org.ua’/handle/123456789/166598

105. 3B's130K Mi>K BMICTaMH T€pMaHiI0 Ta BaHA 1110 y BYT'JIbHOMY IJIACTi C8B IIaXTH
«3axigHo-/lonbacekay (Ykpaina) / UeprnoOyk Onexcannp IBanoBuu, lmkoB Banepiit
BanepiiioBuu, Ko3zap Mukoma AntoHoBu4, [pemmak Omnekcanap CraHiCIIaBOBUY,
Yeuens [TaBno OneroBuu
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106. IIpo 3B'130Kk MiX BMICTaMU T€pMaHilO Ta HIKEIIO Y BYTUJIbHOMY IjIacTi c8B
maxtu «3axinHo-Jlonbaceka» (Ykpaina) / lmkos Banepiit BanepiitoBuy, YepHoOyk
Onekcanap IBanoBuu, Kozap Mukona AuHToHOBHY, [lpemmak OiekcaHap
CranicnaBoBuu, Yeuens IlaBno OneroBuu // Actual problems of personality
psychology in the modern world : with the Proceedings of the 14th International
Scientific and Practical Conference (April 09-12, 2024) Rome, Italy. — Rome, 2024. —
Pp. 65-95. — Pexxum noctyty : https://ir.nmu.org.ua/handle/123456789/166619

107. ImxoB B. B. TI'eonoro-texnomnoriuni ocobmuBocTi IlepexomiBchKkoOro
Ha(TOra3o0KoHAeHcaTHOrO pojoBuina (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
Hpemmak Onekcannp CraniciaBoBud, Yeuens [laBno Omerosuu // The latest
opportunities for learning, broadcasting and social developmen : with the Abstracts of
the XIV International Scientific and Practical Conference, April 08-10, 2024, Graz,
Austria. -  Graz, 2024. - Pp. 72-100. - Pexum  gocrtymy :
https://ir.nmu.org.ua’/handle/123456789/166620

108. YepnoOyk O. I. IIpo craTucTuyHUil 3B’SI30K MK T€pPMaHIEM Ta apCEHOM Y
BYrUIbHOMY IacTy c¢8B maxTu «3axigHo-/{onbaceka» (Ykpaina) / YepHoOyk
Onexcannp IBanoBuu, ImkoB Banepiii BanepiiioBuu // The latest opportunities for
learning, broadcasting and social developmen : with the Abstracts of the XIV
International Scientific and Practical Conference, April 08-10, 2024, Graz, Austria. —
Graz, 2024. — Pp. 101-127. — Pexum JOCTYITY :
https://irnmu.org.ua/handle/123456789/166621

109. ImkoB B. B. I'eonoro-rexHosoriudi o0co0guBocTi [IpoKoneHKIBCHKOro
HadToBoro ponoBuma (Ykpaina) / ImkoB Banepiit BanepiiioBuu, J[lpemmax
Onexcanap CranicnaBouy, Yeuens [TaBno Onerosuy // Trends in the development of
science and teaching methods : with the Abstracts of the XVI International Scientific
and Practical Conference, April 22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 61-
88. — Pesxxum noctymy : https://ir.nmu.org.ua/handle/123456789/166739

110. YepnoOyk O. . 38’530k Mk repMaHieM Ta MapTaHIIeM Y BYT'UIbHOMY IUTACTY
c8B maxtu «3axigHo-ondackka» (Ykpaina) / Yepnooyk Onexcanap [BaHoBuy, [1ikos
Banepiit BanepiitoBuu // Trends in the development of science and teaching methods :
with the Abstracts of the XVI International Scientific and Practical Conference, April
22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 89-116. — Pexxum noctymy :
https://ir.nmu.org.ua’/handle/123456789/166740

111. ITpo 3B'A30K MI>K BMICTaMU F'€pMaHit0 Ta CIPKH 3arajibHOi Y BYT1JIbHOMY ILJIACT1
c8B maxTu «3axigHo-Jlonbackkay (Ykpaina) / ImkxoB Banepiii BainepiiioBuy,
UepnoOyk Onekcannp IBanoBuu, Ko3zap Mukona Aatonosud, [pemmak Onexcanap
CranicnaBoBuu, Yedens IlaBno OmneroBuu // Innovations in education: problems,
prospects and answers to today’s challenges : with the Proceedings of the 16th
International Scientific and Practical Conference (April 23-26, 2024) Zagreb, Croatia.
— Zagreb, 2024. — Pp. 82-113. — Pexum JOCTYIY :
https://ir.nmu.org.ua/handle/123456789/166735

112. TIpo craructuuHuii 3B'S30K MK BMICTaMH TE€PMaHII0 Ta CBHUHIJIO Y
ByrilbHOMY IiacTi ¢8B maxTH «3axigHo-/lonbacbkay (Ykpaina) / ImkoB Banepiii
Banepiitouy, UepHoOyk Onekcanap IBanosud, Kozap Muxkona AaToHOBHY, Jlpemmak
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Onexcannap CranicinaBoBudy, Yeuens [1aBimo Onerosuu // New knowledge: strategies
and technologies for teaching young people : with the Proceedings of the 15th
International Scientific and Practical Conference (April 16-19, 2024) Lisbon, Portugal.
— Lisbon, 2024. — Pp. 95-126. — Pexum JTOCTYTY :
https://ir.nmu.org.ua/handle/123456789/166747

113. ImxoB B. B. I'eonoro-rexnonoriuni ocodnupocti [Ipminynibkoro HagToBOTrO
ponoBuia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, [pemmak Onexcanap
CranicnaBoBu4, Yeuens [TaBmo Omerouu // Innovative technologies in the field of
human services : with the Abstracts of the XV International Scientific and Practical
Conference, April 15-17, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 67-95.
— Pesxxum moctymy : https://ir.nmu.org.ua/handle/123456789/166748

114. YepuoOyk O. 1. 38’5130k MK repMaHieM Ta MapraHiieM y ByTUIbHOMY ILIACTy
c8B maxrtu «3axigHo-/{ondaceka» (Ykpaina) / Yepnooyk Onexcanap IBaHoBuY, [1koB
Banepiit BanepiiioBuu // Innovative technologies in the field of human services : with
the Abstracts of the XV International Scientific and Practical Conference, April 15-17,
2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 96-123. — Pexxum pocrtymy :
https://ir.nmu.org.ua’/handle/123456789/166749

115. Ipo 3B'430K Mi>K BMiCTaMU FepMaHito Ta MapraHIlio y ByriikHOMY 1uiacTti c10B
maxtu «CramkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YeproOyk Onexcanap
IBanoBuy, Kozap Mukona Antonosud, [pemmak Onexkcanap CraniciaBoBud, Yedenb
ITaBno Onerosuu // The latest technologies in the development of science, business
and education : with the Proceedings of the 17th International Scientific and Practical
Conference (April 30-May 03, 2024) London, Great Britain. — London, 2024. — Pp. 97-
128. — Pexxum noctyny : https://ir.nmu.org.ua/handle/123456789/166809

116. ImkxoB B. B. TI'eomoro-texHosioriddi oco0auBOCTI PaI4eHKIBEKOTO
Ha(drorazoBoro pojosua (Ykpaina) / ImkoB Banepiii BanepiiioBuu, Jlpemmak
Onexkcangp CranicnaBoBud, Yeuenb IlaBno Omnerosuu / Modern problems of the
environment, youth and the new generation : with the Abstracts of the XVII
International Scientific and Practical Conference, April 29-May 01, 2024, Zagreb,
Croatia. —  Zagreb, 2024. - Pp. 102-131. — Pexum jgocrymy :
https://ir.nmu.org.ua’/handle/123456789/166810

117. YepuoOyk O. I. [Ipo 3B’5130k Mik T€pMaHi€EM Ta MOTYXKHICTIO Yy BYT'UIbHOMY
miacty c8B maxTH «3aximHo-JlonOackkay (Ykpaina) / YepnoOyk Onexcanmp
IBanoBuy, lmkoB Banepiit BanepiiioBuuy, ManapikeBuu Bacuns MukonaitioBuu //
Modern problems of the environment, youth and the new generation : with the
Abstracts of the XVII International Scientific and Practical Conference, April 29-May
01, 2024, Zagreb, Croatia. — Zagreb, 2024. — Pp. 132-160. — Pexxum nocrymy :
https://ir.nmu.org.ua/handle/123456789/166812

118. [1po 3B'A30Kk Mixk BMICTaMH repMaHito Ta KOOAJIbTY y ByTrUIbHOMY Ij1acTi c10B
maxtu «CramrkoBa» (Ykpaina) / ko Banepiit BanepitioBuu, UeproOyk Onexcanap
IBanoBuuy, Kozap Mukona Aatonosud, [[pemmak Onexkcanap CraniciaBoBud, Yedenb
[TaBnio Onerosud // Modern challenges: trends, problems and prospects development :
with the Proceedings of the 18th International Scientific and Practical Conference
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(May 07-10, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 78-110. —
Pexxum nocrtymy : https://ir.nmu.org.ua/handle/123456789/166852

119. TImkoB B. B. TI'eonmoro-texnosoriuydi oco6nuBocTi Po3naimiHiBChKOro
HadTorazokonaeHcaTHoro pojosuia (Ykpaina) / lmkoB Bamepiii BanepiiioBuy,
Hpemmak Onexcanap CranicnaBoBud, Yeuens [1aBno Onerosuu // Actual scientific
ideas of the development of the latest technologies : with the Abstracts of the XVIII
International Scientific and Practical Conference, May 06-08, 2024, Lisbon, Portugal.
—Lisbon, 2024. — Pp. 68-97. — Pexum JOCTYTY :
https://ir.nmu.org.ua/handle/123456789/166853

200. Yepuooyk O. I. IIpo cTaTucTHUHMIA 3B'SI30K MiK BMICTaMH TEpMaHIIO Ta
MepKypito y ByrimpHoMy miacti cl0B maxtu «CramkoBay (Ykpaina) / UepHoOyk
Onexcanap IBanoBuy, lmkos Banepiit BanepiiioBuu, [lamenko ITasno CepriiioBuy //
Actual scientific ideas of the development of the latest technologies : with the Abstracts
of the XVIII International Scientific and Practical Conference, May 06-08, 2024,
Lisbon, Portugal. —Lisbon, 2024. — Pp. 98-126. — Pexum noctymy :
https://ir.nmu.org.ua’/handle/123456789/166854

201. TImkor B. B. I'eomoro-texnosoridydi oco0muBocTi CepeaHsKiBChKOTO
HadrorazokonaeHcatHoro ponosuina (Ykpaina) / lmkoB Bainepiit BanepiiioBuy,
Hpemmak Onexcanap CranicinaBoBud, Yeuens [1amo Onerosud // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 89-119. — Pexxum noctyny : https://ir.nmu.org.ua/handle/123456789/166865

202. 3B'430K MK BMICTaMH T€pMaHII0 Ta HIKEJIO Y ByriibHOMY TutacTti ¢10B maxtu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Ounekcanap
IBanoBMyY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBuy, Yevenb
ITano Onerosuu // Creative business management and implementation of new ideas :
with the Proceedings of the 19th International Scientific and Practical Conference
(May 14- 17, 2024) Tallinn, Estonia. — Tallinn, 2024. — Pp. 74-106. — Pexxum noctymy
: https://ir.-nmu.org.ua/handle/123456789/166864

203. YepuoOyxk O. 1. ITpo 3B's130k Mik BMICTaMU TepMaHii0 Ta GTOPY Y BYT1IILHOMY
miacTi c10B maxtu «CramkoBay (Ykpaina) / Uepnooyk Onekcanap [BanoBuy, lmkos
Banepiit BanepiiioBuu, [lamenko IlaBno CepriitoBuu // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 120-149. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166866

204. IIpo craTUCTUYHUN 3B'SI30K MK BMICTAMH TIE€pPMaHIl0 Ta BaHAIIO Yy
ByriibHOoMy T1uiacti cl0B maxtu «CramkoBa» (Ykpaina) / I[mkoB Banepiii
BanepiiioBuy, YepnoOyk Onekcanap Isanosuu, Kozap Muxkosia AuToHoBuy, Jlpemmak
Onekcanap CranicnaBoud, Yeuens [Tasino Onerosuy // Trends in the development of
quality training of future specialists : with the Proceedings of the 20th International
Scientific and Practical Conference (May 21-24, 2024) Oslo, Norway. — Oslo, 2024. —
Pp. 79-112. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166930

205. ImkoB B. B. T'eomoro-texnomnoriuyai oco6mmBocti CoJ0XiBCHKOTO
ra3okoHjeHcaTHOro pozaosuiia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, Jpemmak
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Onexcannp CranicnaBoBuy, Ueuens [1aBno Onerosuu // Problems of solving global
problems of humanity : with the Abstracts of the XX International Scientific and
Practical Conference, May 20-22, 2024, Athens, Greece. — Athens, 2024. — Pp. 120-
150. — Pexxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166934

206. ImxoB B. B. IIpo cratucTi4HMit 3B's130K M1’k BMICTaMH T'€pPMaHII0 Ta OSPUITIIO
y ByrimpHOMY 1wiacti clOB maxtu «CramkoBa» (Ykpaina) / ImkxoB Banepiit
BanepiitoBuy, YepHoOyk Omnexcanap IBanosuu, Ilamenko IlaBno CepriitoBuu //
Problems of solving global problems of humanity : with the Abstracts of the XX
International Scientific and Practical Conference, May 20-22, 2024, Athens, Greece. —
Athens, 2024. — Pp. 151-180. — Pexum JOCTYILY :
https://ir.nmu.org.ua/handle/123456789/166938

207. 3B's130K MI>K BMICTaMH F€pPMaHito Ta XpoMy y BYTiIbHOMY Iu1acTi ¢10B maxtu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Ounekcanap
IBanoBuy, Kozap Mukona Antonosud, [pemmnak Onekcanap CraniciaBoBuy, Yevenb
[TaBnio Onerosuu // Innovative solutions in public communications and international
relations : with the Proceedings of the 21st International Scientific and Practical
Conference (May 28-31, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 75-108. — Pexxum
noctymy : https://irnmu.org.ua/handle/123456789/167021

208. Imxo B. B. [Ipo cTraTucTHUuHMIA 3B'SI30K Mi’K BMICTaMU I'€pMaHilo Ta apCeHy
y ByrimpHOMY 1iacti clOB mraxtu «CramkoBa» (Ykpaina) / ImkxoB Banepiit
BanepiiioBnu, YepHoOyk Oumnekcanap IBanoBuu, Ilamenko IlaBno CepriiioBuu //
Theoretical methods of research of the latest problems : with the Abstracts of the XXI
International Scientific and Practical Conference, May 27-29, 2024, Prague, Czech
Republic. — Prague, 2024. — Pp. 155-185. — Pexum jgocrymy :
https://ir.nmu.org.ua’/handle/123456789/167026

209. ImkoB B. B. I'eonoro-texnomnoriuni ocoommBocTi CodiiBcbkoro HahTOBOTrO
ponosumia (Ykpaina) / ImkoB Banepiit BanepiioBuu, J[lpemmak Onekcanap
CranicinaBoBuy, Yeuens ITaBmo Onerosud // Theoretical methods of research of the
latest problems : with the Abstracts of the XXI International Scientific and Practical
Conference, May 27-29, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 186-
216. — Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/167032

210. IIpo 3B's130K MK BMICTaMU IepMaHito Ta CBUHIIIO y BYyTUIbHOMY Tutacti c10B
maxtu «CramrkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YeproOyk Onexcanap
IBanoBuy, Kozap Mukona AntonoBuy, [pemmnak Onekcanap CranicnaBoBud, Yevenb
[TaBnio Onerosuu // Actual problems in education and introduction of new technologies
: with the Proceedings of the 22nd International Scientific and Practical Conference
(June 04-07, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 80-113. — Pexxum
noctymy : http://irnmu.org.ua/handle/123456789/167056

211. ImkoB B. B. IIpo cTtaTucTuuHMii 3B'430K MK BMICTAMH I€pMaHil0 Ta CIpKU
3arajabHOI y ByruibHOMY 1uiacTi ¢10B maxTtu «CramkoBay (Ykpaina) / [mkoB Banepiii
BanepiiioBuy, UepnoOyk Omexcanap Isanosuu, [lamenko IlaBmo CepriiioBuu //
Methodology and organization of scientific research : with the Abstracts of the XXII
International Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany.

172



GEOLOGY
DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND
TECHNOLOGIES

— Berlin, 2024. — Pp. 133-163. — Pexum JOCTYITy
http://ir.nmu.org.ua/handle/123456789/167057

212. TImkoB B. B. TI'eonoro-rexnosnoriuni oco6iauBocti Cyxo0/101BCBbKOTO
HadTorazokonaeHcaTHoro pojosuia (Ykpaina) / lmkoB Bamepiii BanepiiioBuy,
Hpemmak Onexcannp CranicinaBoBud, Yeuens [1aBno Onerosuy // Methodology and
organization of scientific research : with the Abstracts of the XXII International
Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany. — Berlin,
2024. - Pp. 164-194. — Pexum JNOCTYTLY :
http://ir.nmu.org.ua/handle/123456789/167058

213. IIpo 3B'A30K MK BMICTaMHM T€pMaHiI0 Ta MOTYXXHICTIO BYT'UIBHOTO ILJIACTY
clOB maxtu «CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, UepHOOyK
Onekcanap IBanoBuu, Kozap Mukoma AnToHOBHY, [lpemmak Oiekcanap
CranicnaBoBuu, Yeuens [1aBno Onerosuu // World ways and methods of improving
outdated theories and trends : with the Proceedings of the 23rd International Scientific
and Practical Conference (June 11-14, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
64-97. — Pexxum noctyiy : https://ir.nmu.org.ua/handle/123456789/167106

214. ImxoB B. B. IIpo reosnoro-rexHonoriudi ocobmuBocti CxigHO-
XapKiBIIIBCBKOTO Ta30KOHJEHCAaTHOTO pojoBuiia (Ykpaina) / ImkoB Banepiit
BanepiiioBuu, bepesnsk Onena OmnekcanapiBHa, Yeuens [laBno OneroBuu // The
current state of the organization of scientific activity in the world : with the Abstracts
of the XXIII International Scientific and Practical Conference, June 10-12, 2024,
Madrid,  Spain. -  Madrid, 2024. -  Pp. 134-165.—  Pexwum
noctymy :http://irnmu.org.ua/handle/123456789/167107

215. ImikoB B. B. CtaTuctuunmii 3B'430K M1 BMICTAMU F'€PMAaHIIO Ta 30JIbHICTIO Y
ByriibHOoMy Tutacti c¢l0B maxtu «CramkoBa» (Ykpaina) / [mkoB Banepiii
BanepiiioBuy, YepnoOyk Ounekcanap IBanoBuy, [Tamenko I1asno CepriiioBuuy // The
current state of the organization of scientific activity in the world : with the Abstracts
of the XXIII International Scientific and Practical Conference, June 10-12, 2024,
Madrid, Spain. — Madrid, 2024. - Pp. 166-196.— Pexum pgocrtymy :
http://irnmu.org.ua/handle/123456789/167108

216. 3B's130K MIXK BMICTaMH T€PMaHII0 Ta XpOMY y BYTIJILHOMY IIJIACTI C5 MIaXTH
«ITaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiitoBuu, YepnoOyk Onexcanap
IBanoBuy, Kozap Mukona Antonosud, [pemmak Onexkcanap CranicnaBoBud, Yedenb
[TaBnio Onerosuu // Technologies of scientists and implementation of modern methods
: with the Proceedings of the 24th International Scientific and Practical Conference
(June 18-21, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 88-121. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167173

217. ImxoB B. B. T'eonoro-texHosnoriuydi ocoOauBocTi TananaiBCbKOro
ra3okoHjieHcaTHOTO pojoBuiia (Ykpaina) / [mkoB Banepiit BanepiitoBuu, bepe3nsk
Onexcannp Onexcanaposud, Yeuens [1aBno Onerosuu // Modern technologies among
us in the environment : with the Abstracts of the XXIV International Scientific and
Practical Conference, June 17-19, 2024, Rome, Italy. — Rome, 2024. — Pp. 112-143 .—
Pexum noctymy : https://ir.nmu.org.ua‘handle/123456789/167174
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218. Imkos B. B. IIpo craructuunuii 3B's130K MiXK BMiCTaMy Te€pMaHIi0 Ta OEpUIIio
y ByruibHOMYy Imiacti ¢5 maxtu «IlaBnorpaaceka» (Ykpaina) / ImkoB Banepiit
BanepiitoBuy, YepHoOyk Oumnexcanap Isanosuu, Ilamenko IlaBno CepriitioBuu //
Modern technologies among us in the environment : with the Abstracts of the XXIV
International Scientific and Practical Conference, June 17-19, 2024, Rome, Italy. —
Rome, 2024. — Pp. 144-174. — Pexxum JIOCTYIY :
https://irnmu.org.ua’handle/123456789/167175

219. ImkxoB B. B. TI'eonoro-trexHoyioridHi 0COOIMBOCTI TpOCTSIHEIHLKOTO
HaprToBoro pogoBuma (Ykpaina) / IlmkoB Banepiit BanepiiioBuu, bepesnsk
Onexcannap Onexkcangposud, Yedenp [laBmo Omeroswu // Problems with distance
learning and ways to solve them : with the Abstracts of the XXV International
Scientific and Practical Conference, June 24-26, 2024, Prague, Czech Republic. —
Prague, 2024. — Pp. 89-120. — Pexum JNOCTYILY
https://irnmu.org.ua/handle/123456789/167221

220. ImxoB B. B. I'eonoro-rexnonoriuni ocodmuBocti TypyTHHCEKOTO HahTOBOTO
ponoBuma (Ykpaina) / lmkoB Banepiit BanepiitoBuu, bepesnsk Omnekcanap
Onexkcanaposuy, Yeuens [1aBmo Onerosuu // Innovations in modern education: local
and global context: with the Abstracts of the XXVI International Scientific and
Practical Conference, July 01-03, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp.
37-68. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167226

221. Imxkor B. B. I'€osoro-texHoiorigdi ocCOOJHUBOCTI XYXPSHCHKOTO
HadTorazokoHaeHcaTHOro pojoBuiia (Ykpaina) / lmkoB Banepiit BanepiiioBuu,
bepesnsik Onena OnekcanapiBaa, Yeuens [laBno Onerosuu // Scientific research: a
paradigm of innovative development of society : with the Abstracts of the XXVII
International Scientific and Practical Conference, July 08-10, 2024, Lisbon, Portugal.
— Lisbon, 2024. — Pp. 30-61. — Pexxum JOCTYITY
: https://ir.nmu.org.ua/handle/123456789/167297

222. ImkoB B. B. TI'conoro-texHosoriuni oco0iauBocTI YepBOHO3asIPCHKOTO
ra3zoBoro ponosuia (Ykpaina) / lmkoB Banepiit BanepiitoBuy, bepesusik Onexcanap
Omnexcannaposuy, Yeuens [TaBno Onerosud // Development of science in the conditions
of deepening European integration processes : with the Abstracts of the XXVIII
International Scientific and Practical Conference, July 15-17, 2024, Rome, Italy. —
Rome, 2024, — Pp. 78-108. — Pexum JTOCTYITY
: http://irnmu.org.ua/handle/123456789/167336

223. ImxoB B.B., backeruu O.C., Koziit €.C., [pemmnak O.C., [Tamenko I1.C.,
Kozap M.A., Kac’suenko T.M. (2024). Oco6auBOCTI 3MIHM TOHKOi KPUCTaII4yHOT
CTPYKTypH KBapily CHHSIBCHKOT'O POJOBHIIA TPAHITIB 1]l BIUIMBOM OypOBHOYXOBHUX
po06iT. 301pHUK HayKOBHUX npatb HI'Y. No 76. C. 142-
157. https://doi.org/10.33271/crpnmu/76.142

224. ImxoB B.B., Koziit €.C., UepnooOyk O.1., [Tamenko I1.C., Kozap M.A.,
Hpemmak O.C. (2024). IIpocTopoBuii po3moaisl repMaHilo y BYTiJIbHOMY TUTacTi C7"
nosist maxtu «llaBiorpaacekay. 30ipHuK HaykoBux mpais HI'Y. Ne 76. C. 158-
172. https://doi.org/10.33271/crpnmu/76.158
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225. OcobnmBOCTI PO3MOAUTY Ta 3B’SI3Ky T€PMaHilO, 30JIbHOCTI Ta OEpuiiio y
Byriyun 1acta ¢S5 mons maxtu «bmarogatHa» / B. B. Imkos, €. C. Kosziit, O. L.
Yepuobyk, M.A. Kozap, I1. C.ITamenko, O. C. JIpemmaxk // TexHOJOTIi 1 Mpo1ecH y
TIpHUIITBI Ta OYIIBHUIITBI : 301pKa Te€3 HayKOBO-MPAKTUIHOI KoH(epeHIii. — JIyIpK :
JIBH3  «JdonHTVY», 2024. - C. 9-17. — Pexum pgocrymy
http://ir.nmu.org.ua/handle/123456789/167503

226. BmmmB OypoBHOyXOBHX poOOIT Ha PO3MIPH €JIIEMEHTAapHOI KOMIpKHU
KpucTaaigHoi rpaTku KBapity CHHSABCHKOTO poaosuina rpanitie / B. B. Imkos, O. C.
backesuy, €. C. Kosziit, O. C. [Ipemmaxk, T. M. Kac’saenko // TexHounorii i mporecu y
TIpHHANTBI Ta OYIIBHUITBI : 30ipKa T€3 HayKOBO-TIPaKkTU4IHOI KoH(pepeHiii. — JIympk :
JABH3 «1oaHTVY», 2024. — C. 22-31.— Pexum JIOCTYIIY:
http://irnmu.org.ua/handle/123456789/167504

227. CTaTUCTUYHHMM 3B'I30K MIDK BMICTaMU OCpWIIII0 Ta CIPKH 3arajbHOi y
ByruibHOMY Tuiacti ¢S5 maxtu «[laBmorpaaceka» (Ykpaina) / ImkoB Banepiit
BanepiitoBuy, Ilamenxo IlaBino CepriiioBuu, Kozap Mukona AntoHosud, [pemimak
Onekcanap CranicinaBoBud, Yeuens [laBno Onerosuu // Methodological aspects of
education: achievements and prospects : with the Proceedings of the XXXI
International Scientific and Practical Conference (August 06 — 09, 2024) Rotterdam,
Netherlands. —  Rotterdam, 2024. - Pp. 44-80. —  Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167655

228. Imkos B. B. I'eonoro-rexHomoriddai ocoO0IuBOCTI SpoIriBCbKOro Ha)TOBOTO
ponoBuma (Ykpaina) / ImkoB Bamepiii BanepiitoBuu, bepesnsak Oiena
OnekcanapiBHa, Yeuens [1aBno Onerosuy // Problems of training a modern specialist:
theory, history, practice: with the Abstracts of XXXI International Scientific and
Practical Conference, August 05-07, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 55-85.
— Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/167656

229. IikoB B. B. 3B'130Kk Mk BMiCTaMU apceHy Ta CIPKH 3arajibHO1 y BYT1JIbHOMY
miacti ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
Hpemmak Onekcanap CranicimaBoBud, [Tamenko [TaBiao CepriioBuu // Problems of
training a modern specialist: theory, history, practice : with the Abstracts of XXXI
International Scientific and Practical Conference, August 05-07, 2024, Sofia, Bulgaria.
— Sofia, 2024. — Pp. 86-117. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167657

229. ImkoB B. B. 3B'130k Mik BMicTaMu (GTOpPY Ta CIPKH 3arajibHOi Y BYTUIbHOMY
miacti ¢S5 maxtu «llaBmorpaaceka» (Ykpaina)/ ImkoB Banepiit BanepiiioBuy,
Hpemmak Omnexcanap CranicnaBoBuu, I[lamenko IlaBmo CepriioBuu // Actual
problems of professional education: experience and prospects : with the abstracts of
XXXII  International  Scientific and  Practical = Conference, = Munich,
Germany (August 12-14, 2024). — Munich, 2024. — Pp. 48-79. — Pexum
noctymy: https://irnmu.org.ua’/handle/123456789/167746

230. ImxoB B. B. OcnHoBHi ocob0muBoCcTi OymoBu 3axigHO-XapKiBIIBCHKOTO
HadrorazokonaeHcaTHoro poxosuma (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
bepesnsk Onena OnexcanapiBua, Yeuens [TaBmo Onerosuu // Actual problems of
professional education: experience and prospects : with the abstracts of XXXII
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International Scientific and Practical Conference, Munich, Germany (August 12-14,
2024). — Munich, 2024. — Pp. 15-47. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167745

231. CratuctuyHuM 3B'I30K MK BMICTaMH O€puiIil0 Ta CIpKM 3arajibHOi Yy
ByrizbHOMY ImIacti ¢S5 maxtu «llaBmorpanacbka» (Ykpaina) / ImkoB Banepiit
BanepiitoBuy, Ilamenxo IlaBno CepriiioBuy, Kozap Mukona Antonosuu, Jlpemmak
Onexcanngp CranicnaBoBud, Yeuens [laBno OmneroBuu // Social adaptation of the
individual in the conditions of social transformations : with the proceedings of the
XXXII International Scientific and Practical Conference (August 13 — 16, 2024)
Hamburg, Germany. — Hamburg, 2024. - Pp. 43-79. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167747

232. XaputonoB M.M., Pyna I.B., MaptunoBa H.B., 3osnotoBcbka O.B., bepe3nsk
0.0. (2024) OcobmMBOCTI MPOIIECIB TEPMOJII3y BYTIIBHOI 30JIM BHHOCY Ta OCamIy
CTIYHMX BOJ OKPEMO Ta B cyMilll 3 010Macolw €HEpProkyjabTyp. EKOJIOriuHI HaykH,
No3(54). — C.113-120. https://doi.org/10.32846/2306-9716/2024.ec0.3-54.17

233. IIpo 0coOIMBOCTI CTATUCTUYHOIO 3B'I3Ka M1k BMICTaMU KOOAJIBTY Ta CIPKH
3arajgbHOl y ByruibHOMY IiacTi ¢S5 maxtu «[laBmorpanceka» (Ykpaina) / Imikos
Banepiit BanepitioBuu, Ilamenko IlaBmo CepritioBuu, Ko3ap Mukona AHTOHOBHY,
bepesnsik Onena OnekcannpiBHa, ['padoBenbkuit Anpoept €Brenosuu // Innovative
scientific research: theory, methodology, practice : Proceedings of the I International
Scientific and Practical Conference (September 03-06, 2024), Boston, USA. — Boston,
2024. —Pp. 61-97. — Pexxum noctymy: https://ir.-nmu.org.ua’/handle/123456789/167971

234. TIpo 3B's130K MI’K BMICTAMH BaHa/I1t0 Ta CIPKH 3arajibHO1 y BYTUJIBHOMY ILIACTI
c5 maxtu «lIlaBnorpaaceka» (Ykpaina) / lmkoB Banepiit BanepiiioBuu, Ilamenko
[TaBno CepriiioBuu, Ko3ap Mukona AntonoBuu, bepesnsik Onena OnekcaHapiBHa,
Yeuens [laBno OneroBuu // Integration of science and practice as a mechanism of
effective development : Proceedings of the II International Scientific and Practical
Conference (September 10-13, 2024), Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 67-104. — Pexxum noctyny: https://irnmu.org.ua/handle/123456789/167972

235. Tlpo 3B's130K MK BMICTaMH BaHAJIii0 Ta 30JbHICTIO Y BYTUILHOMY IUIACTI €5
maxtu «IlaBnorpaaceka» (Ykpaina) / likoB Banepiit Banepiitosuy, [Tamenko [1aBmo
CepriitoBuu, Ko3ap Mukomna Aatonosudy, bepesnsk Onena OnexkcanapiBHa, Yeuenb
ITaBno Onerouu // Modern trends in the development of science and information
technologies : Proceedings of the III International Scientific and Practical
Conference (September 17-20, 2024), Sofia, Bulgaria. — Sofia, 2024. — Pp. 49-86. —
Pexxum noctymy: https://irnmu.org.ua’handle/123456789/167975

236. IIpo cratTMCTMYHUNA 3B'S30K MIDXK BMICTaMHU KOOAJIbTy Ta 30JBHICTIO Y
ByriitbHOMy macti c¢5 maxtu «llaBnorpanceka» (Ykpaina) / lmkoB Banepiit
BanepiitoBuu, [lpemmak Onekcannp CraniciaBoBud, Kozap Mwukona AHTOHOBUUY,
bepesnsk Onena OnexcannpiBHa, Yedens [laBmo Omerosuu // Problems of science
development in the context of global transformations: Proceedings of the V
International Scientific and Practical Conference (October 01-04, 2024), Zagreb,
Croatia. — Zagreb, 2024. — Pp. 74-111. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167976
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237. 3B'130K MK BMICTaMU OEpHJIiO Ta 30JIbHICTIO Y BYT'UIBHOMY IUIACTI C5 MIaXTu
«ITaBrmorpanceka» (Ykpaina) / ImkoB Banepiti Banepiitiopuu, Ilamenko Ilamo
CepriitoBuu, Kozap Muxona AnronoBud, bepesnsk Onena OnekcanapiBHa, Yedenb
[TaBno OneroBuu // Science, technology, innovation: global trends and regional
aspect: Proceedings of the IV International Scientific and Practical
Conference (September 24-27, 2024), Tallinn, Estonia. — Tallinn, 2024. — Pp. 65-103.
— Pexxum pocrtymy: https://ir.nmu.org.ua/handle/123456789/167977

238. IIpo 3B'130K MiK BMICTaMH MapraHIiO Ta 30JbHICTIO Y BYT'LIbHOMY ILIACTI €5
maxtu «llaBinorpanceka» (Ykpaina) / ImkxoB Banepit BanepiiioBuu, [pemmak
Onekcanap CraniciaBoBud, Kozap Mpukona AmsTOHOBHY, bepesnsk Onena
OnexcannpiBaa, Yeuens [laBno OneroBuu // Formation of the personality of a
specialist as a subject of self-creation : Proceedings of the IX International Scientific
and Practical Conference (October 29-November 01, 2024) Ostrava, Czech Republic.
— Ostrava, 2024. — Pp. 97-134. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167979.

239. IIpo 3B'I30K MK BMICTaMH XPOMY Ta 30JIbHICTIO y BYT'UIBHOMY IUIACTi C5
maxtu «llaBiorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu, [pemimnak
Onexkcanngp CranicnaBoBuy, Ko3ap Mukona A#xtoHoBUY, bepesnsk Onena
Onekcanapiaa, Yedvenp IlaBmo OmneroBuu // Modernization of innovative
development of professional education : Proceedings of the VIII International
Scientific and Practical Conference (October 22-25, 2024) Amsterdam, Netherlands. —
Amsterdam, 2024. — Pp. 72-109. — Pexxum
noctymy: https://ir.nmu.org.ua/handle/123456789/167980.

240. CratuCTUYHUHN 3B'I30K MIK BMICTaMH HIKENIO Ta 30JbHICTIO Y BYT1LJIbHOMY
miacti ¢S5 maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onekcannp CranicnaBoBud, Kozap Mukona AutoHoBud, bepesnsk Onena
OnekcanapiBaa, Yeuenb IlaBnmo Onerosuu // The role of innovations in the
transformation of the image of modern science : Proceedings of the VI International
Scientific and Practical Conference (October-11, 2024) Oslo, Norway. — Oslo, 2024. —
Pp. 57-94. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/167981.

241. TIpo 3B'I30K MiX BMICTaMH MEPKYpII0 Ta 3HAYEHHSMH 30JIbHOCTI ¥y
ByritbHOMy 1acti c¢5 mraxtu «[laBmorpanceka» (Ykpaina) / lmikoB Banepii
BanepiiioBuy, [pemmak Omnexkcanap CranicnaBoBuu, Kozap Mwukona AHTOHOBHY,
bepesnsik Onena OnekcanapiBaa, Yeuens [laBno Omnerosuu // World educational
trends: lifelong learning in the information society : Proceedings of the VII
International Scientific and Practical Conference (October 15-18, 2024) Athens,
Greece. - Athens, 2024. - 103-140. - Pexxum
noctymy: https://ir.nmu.org.ua’/handle/123456789/167982.

242. Tlpo 3B'sI30K MK BMICTaMH apCeHy Ta 30JIbHICTIO Y BYT1JIBHOMY IUIACTI C5
maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuy, Jlpemmak
Onexkcannp CranicnaBoBuy, Kozap Mukona AxtoHoBUY, bepesnsk Oiena
OnekcanapiBaa, Yeuens [TaBno Omerosuy // Modern generation: current problems,
experience, development prospects : Proceedings of the XI International Scientific and
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Practical Conference (November 12-15, 2024) Seville, Spain. — Seville, 2024. — Pp.
111-150. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168310.

243. CTaTUCTUYHHI 3B'A30K M1 BMICTaMH CBHHIIIO Ta 30JIbHICTIO Y BYTUIbHOMY
miacti ¢5 maxtu «llaBmorpanceka» (Ykpaina) / ImkoB Banepiit BanepiitoBuuy,
Hpemmak Onekcannp CranicinaBoBud, Kozap Mukona AutoHosud, bepesnsik Onena
OnekcanapiBHa, Yedens IlaBno Omnerosuu // Computer-integrated technologies of
automation of technological processes : (November 05 — 08, 2024) Hamburg,
Germany. — Hamburg, 2024. — Pp. 116-154. — Pexum
noctymy: https://irnmu.org.ua/handle/123456789/168311.

244. Prytp y HadTax aeskux pomoBuil J[HimpoBckko-/loHenpKkoi 3amaguan /
ImkoB B. B., Kosiii €. C., [Ipemmaxk O. C., [Tamenko I1. C., Koanxs C. O., bpaxuuk
M. €. // 'eotexniuni mpobaeMu po3pooku pogosull : Matepiain X XII MixxHapoaHo1
KoH(pepeHIli mMonoaux BueHUX (24 >xoBTHs 2024 poky, M. Juinpo). — Huinpo :
IncTuTyT reorexniunoi mexaniku iM. M.C. IlonsaxkoBa HAH VYkpainu, 2024. — C. 83-
87. — Pesxxum moctymy: https://ir.nmu.org.ua’/handle/123456789/168980

245. Tlpo 3MiHY pO3MIpPIB €JIEMEHTAPHOT KOMIPKH KBapIly y TpaHiTax I1iJi BILIMBOM
OypoBHOyx0BUX poOiT (Ha nmpukiagal Cunsscbkoro pojosuina) / Imkos B. B., Ko3ziii
€. C., Hpemmak O. C., Ilamenko II. C., Yewens II. O., Kacpsnenko T. M. //
['eorexHiyni mnpobiemu po3podku poxaoBuil : Matepianu XXII MixHapoaHoi
KoH(pepenuii Monoaux BueHux (24 xoBTHa 2024 poky, M. Huimpo). — JlHinpo :
IncturyT reorexniunoi mexaniku iM. M.C. [TonskoBa HAH VYkpainu, 2024. — C. 37-
39. — Pexxum nocrtymy: https://ir.nmu.org.ua/handle/123456789/168978

246. 1Ipo 0coOIMBOCTI CTaTUCTUYHOIO 3B 53Ky MIXK OEpUIIIEM Ta 30JBHICTIO Y
BYT'UIbHOMY IJ1acTi ¢5 (Ha mpukiaai noss maxTty [lasmorpaaceka) / Imkos B. B., Ko3ii
€. C., pemmnak O. C., ITamenko I1. C., bepe3nsk O. O. // I'eorexniuni mpodieMu
po3pobOku poposuil : Marepiain XXII MixkHapo1HOT KOHPEpEeHIli MOJIOANX BUCHHUX
(24 xoBtHs 2024 poky, M. J{Hinpo). — J{HiOpo : IHCTUTYT re0TEXHIYHOI MEXAHIKHU 1M.
M.C. [TIlonskoBa HAH  Vkpainu, 2024. - C. 31-33. — Pexum
noctymy: https://irnmu.org.ua/handle/123456789/168975

247. lesiki 0cOOIUBOCTI MPOCTOPOBOTO PO3IOALTY T€pMaHi0 y BYTIIbHOMY TIACTI
c71 B Mmexxax nouist maxTt «IlaBnorpanaceka» / Imkos B. B., Kosiit €. C., Ipemmak O.
C., [Tamenxo I1. C., bepesnsk O. O., Tpobhumenko JI. I1. // I'eorexniuai mpobieMu
po3poOku ponoBuil : Marepianu XXII MixxnaponHoi KoHbEpeHIliT MOJIOANX BUYSHUX
(24 xoBtHs 2024 poky, M. JIHinpo). — J{HiOpo : IHCTUTYT re0TeXHIYHOI MEXAHIKHU 1M.
M.C. TIlonskoBa HAH  Vkpainu, 2024. - C. 17-20. — Pexum
noctymy: https://ir.nmu.org.ua’/handle/123456789/168974

248. Pe3ynbTaTd JOCHIIXKEHb BMICTY HA(pTONPOAYKTIB y BOAI Ta JOHHHUX
Binkinanax ozepa «Kypsue» (Ykpaina) / llIBens Poman CepriitoBuy, Tpodumenko
JIro6oB IlerpiBHa, [mkoBa €Brenis BanepiiBna, Tpydanoa Mapuna OnexcanapBHa,
ImxoB Banepiit BanepiioBuu // New ways of improving outdated methods and
technologies : Proceedings of the 16th International scientific and practical
conference (Desember 17-20, 2024) Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 144-150. — Pexxum moctymy: https://ir.nmu.org.ua/handle/123456789/168973
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249. 3B'130Kk MK BMICTaMU O€pHIIIIO Ta HIKETIO y BYTUIbHOMY IUIACTi €5 MIaXTU
«ITaBnorpancekay» (Ykpaina) / [mkoB Banepiit BanepiiioBuu, [pemmak Onexkcanap
CranicnaBoBuu, Kozap Muxkona AnrtoHoBu4, bepesnsk Onena OnekcaHpiBHa,
Yeuens I[laBno OmneroBuu // New ways of improving outdated methods and
technologies : Proceedings of the 16th International scientific and practical
conference (Desember 17-20, 2024) Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 104-143. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168972

250. IIpo cratucTHYHWN 3B'A30K MDK BMICTaMU OEpmilifo Ta KOOAIbTy ¥y
ByrimbHOMY TmacTi c¢5 mmaxtu «[laBmorpanceka» (Ykpaina) / ImkoB Banepiit
BanepiiioBuu, [lpemmak Omnekcannp CraniciaBoBud, Kozap Mmkona AHTOHOBHUY,
bepesnsax Omena OmnekcanapiBHa, Yedens I[laBmo Onerosmu // Complexities of
education of modern youth and students : Proceedings of the 15th International
scientific and practical conference (December 10-13, 2024). — Paris,. 2024. — Pp. 88-
127. — Pexxum noctyny: https://irnmu.org.ua/handle/123456789/168971

251. 3B's130K MI>K BMICTaMH OEpHIIiIO Ta MEPKYPIIO y BYT1JILHOMY IIJIACTI €5 MIaxXTH
«ITaBnorpancekay» (Ykpaina) / [mkoB Banepiii BanepiitoBuu, Jpemmak Onexcauap
CranicnaBoBuu, Kozap Muxkona AnrtoHoBu4, bepesnsk Onena OnekcaHpiBHa,
Yeuens [laBno OneroBuu // The latest technologies in scientific activity and the
educational process : Proceedings of the 14th International scientific and practical
conference (December 03 — 06, 2024) Porto, Portugal. — Porto, 2024. — Pp. 155-194. —
Pexxum nocrtymy: https://ir.nmu.org.ua/handle/123456789/168654

252. 3B'130K Mk BMICTaMHU (PTOPY Ta 30JIbHICTIO y BYT1IJILHOMY IUIACTI C5 IMIaXTH
«ITaBnorpancekay» (Ykpaina) / Imkos Banepiii BanepiiioBuy, Jpemmnak Onexcanap
CranicnaBoBuu, Kozap Mwukona AntoHOBHY, bepe3nsk Onena OuekcanapiBHa,
UYeuens [TaBno Onerosuu // Prospective directions of modern science and education in
the world : Proceedings of the 12th International scientific and practical conference
(November 19 — 22, 2024) Rotterdam, Netherlands. — Rotterdam, 2024. — Pp. 96-135.
— Pexxum noctyny: https://ir.nmu.org.ua/handle/123456789/168653

253. 3B'130K MK BMICTaMu OEpHIIIIO Ta apCeHY Yy BYTUIBHOMY IUIACTi C5 MIAXTH
«ITaBnorpancekay (Ykpaina) / Imkos Banepiit BanepiiioBuy, Jpemmak Onexcanap
CranicnaBoBuu, Kozap Mwukona AntoHoBu4Y, bepesnsk Onena OuiexcanjapiBHa,
Yeuens IlaBno Onerosuu // Cultural and artistic processes in the context of the
European scientific space : Proceedings of the 13th International scientific and
practical conference (November 26 — 29, 2024) Valencia, Spain. — Valencia, 2024. —
Pp. 57-96. — Pexxum poctymy: https://ir.nmu.org.ua/handle/123456789/168651

254. CTaTUCTUYHUI 3B'A30K MIK BMICTAMH CBHUHI[IO Ta 30JIbHICTIO Y BYTUJIbHOMY
miacti ¢S5 maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onekcanap CranicnaBoud, Kozap Mukona AatoHoud, bepesnsk Onena
OnekcanapiBaa, Yeuens IlaBmo Onerosuu // Computer-integrated technologies of
automation of technological processes : (November 05 — 08, 2024) Hamburg,
Germany. — Hamburg, 2024. — Pp. 116-154. — Pexum
noctymy: https://irnmu.org.ua/handle/123456789/168311

255. Tlpo 3B's130K MK BMICTaMH apCeHy Ta 30JIbHICTIO Y BYTUIBHOMY IUIACTI C5
maxtu «llaBnorpancekay (Ykpaina) / ImkoB Banepiit BanepiitoBuu, Jlpemmak
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Onexcannp CranicnaBoBud, Kozap Mwukona AxtoHOBHY, bepesnsk OieHa
OnexcanapiBua, Yeuens [laBno OneroBuu // Modern generation: current problems,
experience, development prospects : Proceedings of the XI International Scientific and
Practical Conference (November 12-15, 2024) Seville, Spain. — Seville, 2024. — Pp.
111-150. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168310

256. UepnoOyk, O. 1., Imkos, B. B., Ko3ziii, €. C., Kozap, M. A., & [lamenko, I1.
C. (2023, January). BCTAHOBJIEHHS OCOBJIMBOCTEN PO3IIOALIY
IF'EPMAHIIO, TOKCWYHMX EJIEMEHTIB 1 CIPKU 3ATAJIBHOI VY
BYT'UIbBHOMY TIIIACTI C8 H HIAXTU «JAHIIIPOBCBKA». In The Ith
International scientific and practical conference “Current issues of science and
integrated technologies”(January 10-13, 2023) Milan, Italy. International Science
Group. 2023. 799 p. (p. 172).

257. Kozap, M. A., Imkos, B. B., & /[pemmak, O. C. OCOBJIMBOCTI
EHJOTEHHOI TPIIIMHYBATOCTI BAIIHAKIB BYIJIEHOCHOI TOBIIII
HNOHBACY. In The XXX International Scientific and Practical Conference «Modernity
and current problems of society regarding the development of sciencey, July 31—
August 02, Graz, Austria. 191 p. (p. 56).

258. Imikos, B. B., lpemmak, O. C., & Yeuens, I1. O. OCOBJIMBOCTI bYJIOBUA
KOPU BUBITPIOBAHHA KPUCTAJIIYHUX TIOPIA B MEXAX T'OPIIIHE-
I[TJIABHUHCBKO-JIABPUKIBCBHKOI'O POJIOBHUIIIA 3AJIIBUCTUX
KBAPLHUTIB. In The XXXV International Scientific and Practical Conference
«Scientists and modern theoretical ideasy, September 04-06, 2023, Haifa, Israel. 181
p. (p. 32).

259. Imikog, B. B., Kozap, M. A., & Ilamenko, I1. C. JEAKI OCOBJIMBOCTI
CKJIALY TA BYJIOBU HEOAPXEMCHKOI'O JAWKOBOI'O KOMIIJIEKCY
CEPEJJHBOITPUIHIITPOBCBKOI'O MET'ABJIOKY. In The XXXVI International
Scientific and Practical Conference «Modern problems and the latest theories of
developmenty, September 11-13, 2023, Munich, Germany. 275 p. (p. 72).

260. Tmkos, B. B., Ipemmak, O. C., & Yeuens, I1. O. JEAKI OCOBJINMBOCTI
BYJIOBU TA CKIJIALY TIOPIJ KIPOBOI'PAICBKOI'O KOMIUIEKCY
(YKPAIHA). In The XXXVI International Scientific and Practical Conference
«Modern problems and the latest theories of developmenty, September 11-13, 2023,
Munich, Germany. 275 p. (p. 57).

261. Imxkos, B. B., Hpemmak, O. C., & UYeuens, II. O. OCOBJIMBOCTI
PEITOHAJIBHOTO METAMOP®I3MY TIOPIJ] KPUBOPI3BKOI CEPIl V
KPEMEHUYVYIIbKOMY PAMOHI KPMBOPI3bKO-KPEMEHYVYIIBKOI
CTPYKTYPHO-®OPMAIINHOI 30HMU. In The XXXIV International Scientific and
Practical Conference «Current and youth ways of solving the problems of world
scienceyn, August 28-30, 2023, Florence, Italy. 127 p. (p. 29).

262. Imxos, B. B., Kozap, M. A., & Ilamenko, II. C. JIEAKI OCOBJIMBOCTI
INEPBMHOI (EHJAOT'EHOI) TPIIIMHYBATOCTI APT'IJIITIB BYTI'JIEHOCHOI
TOBIII AOHBACY. In The XXXI1V International Scientific and Practical Conference
«Current and youth ways of solving the problems of world science», August 28-30,
2023, Florence, Italy. 127 p. (p. 43).
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263. Olena Berezniak et al 2025 Improving the quality of magnetite concentrates
due to high-frequency demagnetization. [OP Conf. Ser.: Earth Environ. Sci. 1481
012019 https://doi.org/10.1088/1755-1315/1481/1/012019

264. Kharytonov, M., Berezniak, O., Klimkina, I., Rula, I., Eckart, S., Guhl, S., &
Wiche, O. (2025). Prerequisites for using trace and rare-earth elements from the fly ash
of Ukrainian thermal power stations. International Journal of Environmental Studies,
1-11. https://doi.org/10.1080/00207233.2024.2444196

265. Hlukhoveria M., Mladetskyi 1., Levchenko K., Berezniak O. (2022)
Beneficiation properties of ash-and-slag dumps. Naukovyi Visnyk Natsionalnoho
Hirnychoho Universytetu. — No. 1, pp. 46-50. — https://doi.org/10.33271/nvngu/2022-
1/046

266. Berezniak O., Berezniak O. (2015) Pulse method of magnetite demagnetizing.
Theoretical and Practical Solutions of Mineral Resources Mining, Leiden, CRC
Press/Balkema, pp. 547-550. — https://doi.org/10.1201/b19901-94

267. Olena Berezniak et al 2025 IOP Conf. Ser.: Earth Environ. Sci. 1481 012019
https://doi.org/10.1088/1755-1315/1481/1/012019
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EMOUIINHUN IHTEJEKT IK UUHHUK E®OEKTUBHOI
KOMYHIKAII TA YIIPABJIIHHSA KOH®JIIKTAMH B
T'OTEJbHO-PECTOPAHHOMY BI3ZHECI

I'pu6 Kapuna
crynentka rpynu ['PC-31
HarionaneHuit 1iCOTEXHIYHUMA yHIBEPCUTET Y KpaiHH

Boasnuk I'asiuna MuxaistiBHa
K.€.H., TOIICHT
HarnionanpHuit TiCOTEXHIYHUIN YHIBEPCUTET Y KpaiHU

Emomiitauit  intenexkt (EI) nemani dacTimie po3DISIAAEThCA K KIOYOBUUN
npodeciitnuii  pecypc 'y cdepl TOTEIbHO-PECTOpaHHOro Oi3Hecy, JAe SKICTh
MI>)KOCOOMCTICHOT KOMYHIKallli 0e3110cepeIHbO BUSHAYAE PIBEHD CEPBICY, KIIEHTCHKOTO
3a/I0BOJICHHS ¥ €(EeKTUBHICTh KOMaHJHOI B3aeMoili. OcoOnMBOi Baru eMOLIMHUI
IHTEJEKT HalyBae y MpOIEcax YNPABIIHHSI KOH(IIKTaMU - SIK MK IpaliBHUKAMH
BCEpEANHI KOJIEKTUBY, TaK 1y B3a€EMO/I1 3 KIIIEHTAMH.

[ToHATTS eMOLIMHOTO IHTEIEKTY OXOIUIIOE KOMIUIEKC 3J10HOCTEH, 11O
3a0e3mneuytoTh €(EeKTUBHE CIPUUHATTSA, PO3YMIHHS, PETYJIAII0 Ta BUKOPUCTAHHS
eMoIIiil y npodeciiiHiil AISUIBHOCTI. Y KOHTEKCTI TOTeIbHO-PECTOpPaHHOI cdepu Il
KOMIIETEHIIIT BU3HAYAIOTh, HACKUIBKM MEPCOHAN 3JaTHUM MiITPUMYBATH TO3UTUBHY
arMoc(epy O0OCIyroByBaHHS, BHSBISTH €MIIATiI0 JIO TOCTEH, 3HWKYBaTH DPIBECHb
HaIMPYXEHHS y CUTYaIlIsX cKapr ab0 HEMOPO3yMiHb [2].

P. bap-OH TpakTye, 1110 eMOLINHUN IHTEIEKT CKIATAETHCA 3 T’ ITU CYOKOMIIOHEHTIB
[5], KOXKEH 13 SIKMX Ma€ BAKJIMBE 3HAYEHHs ISl TpOo(eciiiHOT MOBENIHKU MEPCOHAITY
chepu TOCTUHHOCTI:

e CaMOpO3yMiHHA (YCBIJOMJICHHS BJIACHMX €MOIIil, CaMOOIIIHKA, BIEBHEHICTh Y
co0l, camoOakTyami3auis) - Ba)XJHMBE Ui KOHTPOJIIO €MOId Mmig yac poOoTH 3
BUMOTJIMBUMH KJTIEHTAMH;

e KOMYHIKaTUBHMI TOTEHIad (emmaTisi, colllaJbHa BIANOBIJAIBHICT) -
HEOOX1AHM 17151 GOPMYBaHHSI TIOBIPIMBUX CTOCYHKIB 13 TOCTSIMU;

e amanTamiiHil 3M10HOCTI (YMIHHS BHpINIyBaTH TPOOJIIEMH, JOJNATH TPYIHOIII,

€MOlllifHa THYYKICTb) - 3a0e3meuyioTh e(eKTHMBHY TMOBEOIHKY B YyMOBax
Henepea0aYeHnX CUTyalliil 00CIyroByBaHHS;
e AHTUCTPECOBHH TMOTEHINAT (CaMOKOHTPOJIb, CTPECOCTIHKICTh) - CHpHUSIE

CTabUTLHOCTI €MOLIIITHOTO ()OHY B yMOBaX IHTEHCUBHOI Mpaiii;

o 3arajbHUl HacTpid (ONTUMI3M, HOOPO3UUIUBICTBE) - GopMye armochepy
TOCTUHHOCTI, 110 € 0a30BOIO IIHHICTIO raiys3i [2].

VY 1HIIMX KOHLIENIISX eMOLIMHUAN 1THTEIEKT TPAKTYETHCS IK CUCTEMA KOMITETEHIIIN:
CaMOYCBIJIOMJICHHS, CaMOpPETyJIsllil0, MOTHBAIlII0, €MIIaTII0 Ta COIliajJbHI HAaBUYKH
[1,3,4]. Jlna rorenbHO-pecTOpaHHOTO Oi3HECY 1€ O3HAaya€e HE JIMIIE BHYTPIIIHIO
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3MATHICTH JIO €MOIIITHOTO KOHTPOJIO, a i 30BHIIIHIO MOBEIIHKOBY BUPAKEHICTh IHX
KOMIIETEHIIIM Y KOMYHIKaIlii 3 KJIIEHTaMU Ta Koyieramu (Taoi. 1).

Taomauus 1
CriBBITHOIICHHS CTPYKTYPU €MOIIHHOTO 1HTEJIEKTY 3 HOT0 MYHKIIISIMU
I'pyna CTpPyKTYpHi KOMIIOHEHTH ®yukuii EI B roresibHo-pecTopaHHiii cdepi
3ai0HOCTeH El
KoruituBui | CnpuiiHATTA i1 po3ymiHHA | [HTepriperaTBHA (DYHKIIiS — TOYHE 3UUTYBAHHS
€MOLIIA TOCTEN 1 KOJIET. E€MOI[IHHUX CUTHAJIIB KJIIEHTA, [0 CIIPUSIE
MepcoHai3aIlii cepnicy.
Emortitini VYrpaBiiHHS BIaCHUMH PerynsatuBna QyHKIS — MiATpUMaHHS €MOIIHHOT
EMOIIISIMH. pIBHOBAru MepCcoHaIy B CTPECOBUX YMOBAX.
Apanramiiini | CaMOMOTHBAILiS, KOHTPOJIb | AJanTUBHA QYHKIIA — 31aTHICTh 3aJIMILIATHCS
Yy KPU30BUX CUTYaIlisiX. e(eKTUBHUM y KOH(DITIKTHUX YH
Herepen0avYyBaHX 00CTaBUHAX.
CormianpHi Emmnarisi, ynpamiHHs AxTuBizyroda QyHKIist — popMyBaHHS
€MOLIISIMH 1HIIINX. MMO3UTUBHOTO €MOIIIITHOTO KJIiMaTy Y KOJEKTHBI i
y B3a€MOJIi1 3 TOCTSIMHU.

Iicepeno: cknadeno asmopamu

VY mnpoueci ynpaBmiHHS KOHQIIKTaAMH €MOIIINHUNA 1HTENEKT BHUKOHYE KIJIbKa
BOKJIMBUX PyHKIIH [2,6,7,8]:

1. CaMOycB1IOMJICHHS 103BOJISIE TIPALIIBHUKY PO3II3HATU BJIACHI €MOIIIHI peakilii
(po3aparyBaHHs, BTOMY, pO34apyBaHHs ), 110 3aMo0ira€ HeaJeKBaTHUM BIAMOBIIAM Y
CHUIKyBaHHI 3 KII€HTaMu a0o Kojeramu. Hampukinaa, aaMiHICTpaTop, SKAN
YCBIJIOMJIIOE BJIACHE HAIIPY>KEHHSI, MOXKE B3SITH May3y Nepe BUPIICHHSIM KOH(IIKTHOT
CUTYaIllii 13 TOCTEM.

2. Emnaris cripusie KOpEKTHOMY PO3YMIHHIO €MOIlN KIII€HTA, JTI03BOJIsIE BUOpaTu
BIJIMOBIIHANA TOH CIUIKYBaHHS, IO 3HIKY€E PIBEHb KOH(MDIIKTHOCTI W TMIJABHUIILYE
3aJI0BOJIEHICTh OOCITYTOBYBaHHSIM.

3. Perynduis emouiid 3abe3neyye cTabUIbHICTh KOMYHIKAI[li HABITh Y CTPECOBHUX
yMOBax (CKapru, HEBIOBOJICHHs, NiepeBaHTakeHHs1). [IpalliBHUK 13 BUCOKMM pIBHEM
€MOIIITHOrO 1HTEJIEKTY 3[JaTHUM 30epiraTh CIOKii, KOHCTPYKTHUBHO BIAMNOBIIATH Ha
MpeTeH31i, He MPOBOKYIOYH €CKaJlallli.

4. BUKOpUCTaHHS €MOLIH SIK pecypcy J03BOJISIE MOTUBYBAaTH KOMaH1y, CTBOPIOBATH
1006po3uuINBY atMocgepy 00CITyroByBaHHs, (OpMyBaTH MO3UTUBHUM 1M1JIK 3aKJIay.

VY mporeci aeeckanaiiii KOH(IIIKTIB €MOILIMHUN IHTEIEKT BIITPa€ PETyIIO0Uy
ponb (Tabm. 2). 3acTOCyBaHHS TPUIOMIB aKTUBHOTO CIIyXaHHS, Tnepedpa3yBaHHS,
BU3HAHHS EMOIlIA KIi€HTa (Ha KIITANT: «S po3ymiro, IO CHUTyallisi MOTJIa Bac
3aCMYTUTH») CHOPHUSAE€ 3HIDKEHHIO €MOIIHOI Hampyrd Ta  BIJHOBIICHHIO
KOHCTPYKTHBHOTO J1aJIOTYy.
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Taoauns 2
Crui ynpaBiiHHs KOHGQUIIKTAMU Ta IPOSIBU €MOLIIMHOTO 1HTEJIEKTY B HUX
Ctuib ynpasiiiHHA IIposiBu npu BUCOKOMY IIposiBM pu HU3bKOMY
KOHGUIiKTOM eMOULIITHOMY IHTeJIeKTi eMOLIITHOMY IHTeJIeKTi
CuiBrnpars / BuciyxoByBaHHS KJTli€HTA, TONIYK HanmipHa ®OpCTKiCTb,
iHTerparis B3a€MOBHUTITHOTO PilLICHHS, ITHOpYBaHHS eMOIIill KIIi€HTA.
THYYKICTb Y CEpBICI.
Komnpowmic 31aTHICTD 10 B3a€EMHHX TOCTYIIOK BincyTHicTh 6anaHcy Mix
JUTs1 30€PEKEHHS JIOSUTBHOCTI TOCTA. | IHTepecaMH KIIIEHTA 1 KOMIaHii.
YHHKaHHS TumuacoBe BiJICTOPOHEHHSI IS IrnopyBanns npobieM,
3HI)KCHHSI €MOIIIMTHOTO HANIPY)KEHHS | HAKOIMMYEHHS KOH(MIIKTIB y
KOJICKTHBI.
[Tpumyc / KoHTpoapoBaHa HAMOJIETIMBICTD ATpEecUBHICTh, pyWHYBaHHS
KOHKYPEHIIisI 0e3 eMoIiifHO] arpecii. CTOCYHKIB i3 rOcTeM 200 KOJIETOIO.

Licepeno: cknadeno asmopamu

Y  roreabHO-pECTOPAaHHOMY CEpPEIOBMILl KOMYHIKAIlisl BHUCTyla€e HE JIMIIE
IHCTPYMEHTOM Mepeayi iHdopmailii, a i 3ac000M CTBOPEHHSI KIIIEHTCHKOTO JOCBITY.
[IpamiBHUK 13 BHUCOKMM PpIBHEM €MOIIIIHOTO I1HTEJIEKTY MOXE MPABUIHHO
IHTEepNpeTyBaTH HeBepOaIbH1 CUTHAIN, KOPUTYBATH TOH T'OJIOCY, MIMIKY, TO3UIIIIO Tija
BUITMIOBITHO JI0O E€MOIIIMHOTO0 CcTaHy ToCTSA. Taki HaBUYKU 3HUXKYIOTH PIBEHBb
MICUXOJIOTTYHOTO 3aXUCTY KJIIEHTA, MMIIBUILYIOTh JOBIPY Ta JOSJIbHICTb.

Pe3ynprati 4YMCIEHHUX JIOCHIKEHb CBII4aTh, IO PO3BUTOK E€MOIIMHOTO
IHTEJIEKTY MEePCOHATY 3aKJIaJliB TOCTUHHOCTI MO3UTUBHO BIUIMBAE HA SIKICTh CEPBICY,
3aJI0BOJICHICTh TOCTEM, 3HM>KEHHSI P1BHSI INTMHHOCTI KaJpiB Ta 3arajibHy €(EeKTUBHICTb
opranizamii. TpeHIHroBi mporpamu, cHpsiMOBaHI Ha (OPMYBaHHSA E€MOLIIHOIO
IHTEJIEKTY, CHPHUSIOTh MOMNIMIICHHI0 KOMYHIKATUBHOI ~KYJIBTYpH, MI1JBULIEHHIO
CTPECOCTIHKOCTI Ta rapMOHi3allii BHYTPIIITHLOKOJIEKTUBHUX BigHOCHH [1,2,4,7,8].

Boanowyac HagmipHa BIEBHEHICTh Y BJIACHOMY PiBHI €MOIIIMHOTO IHTEIEKTY a0o
ITHOPYBaHHS KYJIbTYPHO-KOMYHIKATUBHUX OCOOJMBOCTEH KIIIEHTIB MOXKYTh IIPU3BECTH
10 XUOHOTO TIyMAueHHsS €MOIlli Ta 3HIKEHHS eQeKTUBHOCTI B3aemomii. Y
0araroKyJIbTypHOMY  CEpPEJOBHIIl  TOTEJIBbHO-PECTOPAHHOTO  OI3HECY  BaXKJIIMBO
BpPaxOBYBAaTH, 110 CITIOCOOM €MOIIIMHOTO BUPAXKEHHS Ta OYIKYBaHHS 11010 KOMYHIKaIIii
MOXYTb CYTTEBO BIJIPI3HATUCH.

TakuM 4YMHOM, €MOUIWHHUIA IHTEJIEKT € IHTErpaliiHUM YUHHUKOM €(QEKTUBHOI
KOMYHIKAIll Ta yHpaBlliHHS KOHQIIKTaMU B TOTEIbHO-PECTOPAHHOMY Oi3HECI, SIKHi
3a0e3neuye rapMoHiiiHEe MO€AHAHHS €MOILINHOI CTa0lIbHOCTI MPAILiBHUKIB, THYYKOI
Mi>KOCOGUCTICHOT B3aeMOil Ta KITi€HTCHKOT Opi€HTOBAHOCTI cepBicy. F1oro po3BHTOK €
CTpPAaTEeriYHUM HANpsSMOM MIJABUIICHHS KOHKYPEHTOCIIPOMOXHOCTI MiANPUEMCTB
chepu rOCTUHHOCTI.
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In the contemporary era of hyper-digitalisation, the phenomenon of human
trafficking assumes multi-faceted and polymorphous configurations, permeating both
physical and virtual loci of human existence. Among its most insidious manifestations
is the exploitation of children through Artificial Intelligence (Al) — ranging from
generative architectures capable of producing synthetic visages, to predictive
algorithms that extrapolate and exacerbate human vulnerability. This emergent
paradigm constitutes a juridical challenge of immediate exigency, demanding a
response grounded in ratio legis rather than mere ad hoc reaction. AI may function
simultaneously as a means of exploitation and as an instrument of protection. This
ontological dualism of technology necessitates the establishment of a normative
apparatus for prognostication, prevention, and liability in respect of algorithmic harm.
Within the contemporary matrix of governance, wherein States and private entities
deploy automated systems across education, social welfare, and communicative
infrastructures, a novel legal duty arises — the duty of algorithmic due diligence.

The concept advanced in this study articulates a law-anchored, evidentiary
architecture of counter-trafficking, synthesising the principles of the Palermo Protocol
[1], the United Nations Convention on the Rights of the Child [2], the corpus of
international labour law (inter alia, augmented by recent policy novelties elaborated
by the Global Al Center POLLYPRIANY) [3], and the Constitution of Artificial
Intelligence [4, 5] — created in June 2023 by POLINA PRIANYKOVA and
subsequently adopted by the Global AI Center POLLYPRIANY as a normative-ethical
CcOmpass.

This article examines the juridical logic of regulating Artificial Intelligence
within the domain of child-trafficking prevention, advances a definition of prognostics
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as a legitimate preventive instrument, delineates the obligations of States with regard
to transparency, oversight, and accountability for algorithmic decision-making, and
formulates an interpretative approach to algorithmic facilitation of exploitation as a
new form of criminal conduct.

Keywords: Artificial Intelligence; Child Trafficking; Prognostics; Algorithmic
Accountability; Rights of the Child; Person with Disability; Preventive Law; Digital
Exploitation; Palermo Protocol; Al Constitution; Due Diligence; Legal Predictability;
Digital Security.

Formulation of the relevance of this academic paper.

Given the accelerated integration of Al into virtually all strata of societal
existence, the issue of its juridical regulation within the context of child protection
acquires exceptional and urgent relevance. Algorithmic systems today possess the
capacity to forecast disappearance risks, detect digital grooming networks, or
conversely — to facilitate human trafficking through the absence of adequate oversight
and algorithmic accountability. Hence, the regulatory lacunae in the governance of Al
constitute a direct threat to the fundamental rights of the child — notably, the rights to
security, dignity, and protection from exploitation.

The topicality of this research is further reinforced by the emergence of the
phenomenon of “virtual victims” — children whose image, likeness, or voice is
synthetically generated, thereby dissolving traditional legal boundaries between the
natural person and the digital construct. Such transformation calls for the
reconsideration of criminal-law definitions and the broadening of international
jurisdictional scope, particularly with regard to crimes committed through or by means
of algorithmic mediation.

The study’s novelty is rooted in defining a legal model that converts
technological advancement into a preventive duty of the State, uniting international
legal doctrine with principles of transparency, humanism, and foreseeability.
Consequently, the governance of Artificial Intelligence is conceived not as an
impediment to progress, but as a juridical guarantee of innovation’s lawfulness.

Primary segment of the research paper.

We propose a rights-based, evidence-led architecture to counter child trafficking
that responsibly leverages Artificial Intelligence (AI) across prevention, victim
identification and assistance, financial disruption, and accountability — while
hard-wiring child safeguards, privacy, and due-process guarantees. At its core, this
architecture integrates prognostication — the lawful and ethical forecasting of
vulnerability patterns and emerging risk environments — enabling early, rights-
compliant intervention before exploitation occurs.

This Guide places particular emphasis on susceptible and highly sensitive
categories of children, including children with disabilities and those born into families
where parents or legal guardians themselves live with disabilities. Such children may
be more exposed to manipulation, deception, and coercion, and may not fully
comprehend that they are being trafficked or exploited. The Guide also recognises
intersectional vulnerabilities among children belonging to minority, displaced, or
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conflict-affected groups, extending protection across humanitarian and digital contexts.
The proposed Al measures are thus designed to embed heightened sensitivity to these
intersecting vulnerabilities, ensuring that predictive and protective systems neither
stigmatize nor overlook such cases but respond with precision, dignity, and
accessibility.
Our contribution translates the Palermo Protocol and child-rights obligations into
practical, auditable Al measures: safety-by-design standards for platforms;
privacy-preserving analytics for missing-children and institutional-care risks;
cross-border, federated models to detect grooming, recruitment, and synthetic identity
abuse; and interoperable data taxonomies to accelerate child-friendly services. We
prioritize ethical participation of child survivors, explicit limits against mass
surveillance, encryption-compatible methods, and measurable outcomes
(time-to-assist, referral completion, and harm-reduction).

The Global AI Center stands ready to engage with States, UN entities, and
survivor-led organizations in co-piloting a dedicated roadmap aimed at progressively
operationalizing these measures within existing international and national frameworks.

1. Legal & Policy Anchoring

The Palermo Protocol (Trafficking in Persons Protocol) imposes binding
obligations upon States with respect to prevention, protection, and international
cooperation, expressly recognizing that the means element (coercion, fraud, deceit) is
not a requisite condition for the establishment of child trafficking. Accordingly, the
duty to prevent encompasses anticipatory, systemic, and data-driven measures capable
of identifying vulnerabilities and emerging exploitative modalities before harm occurs.

The Convention on the Rights of the Child (CRC) and its Optional Protocols,
alongside the ILO Convention on the Worst Forms of Child Labour, the UN General
Assembly and CCPCJ resolutions, and regional instruments, collectively form the
corpus juris for child protection in both physical and digital environments.

Contemporary interpretative guidance emphasizes: (i) evidence generation and
lawful data exchange; (i1) addressing demand drivers, including those in global supply
chains; (ii1) safeguarding children deprived of parental care and those in alternative
care settings; (1v) prohibiting the immigration detention of children; and (v) countering
technology-facilitated exploitation. The present Guide operationalizes these duties
through Artificial Intelligence that is lawful, necessary, proportionate, transparent, and
auditable, ensuring continuous alignment with human-rights norms and international
due-process standards. These measures must be interpreted in light of the emerging
jurisprudence of due diligence in technology governance, whereby inaction toward
algorithmic harm constitutes a breach of preventive obligations.

The Artificial Intelligence Constitution (2023), authored by Polina
Prianykova and adopted by the Global Al Center POLLYPRIANY as a foundational
instrument for Al governance, supplies the normative anchor for all measures herein.
Core constitutional tenets applied include: the primacy of human dignity and child
protection; the principle of an Al-friendly environment fostering cooperative human—
Al relations; the rule of law and transparency; the prohibition of mass surveillance and
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all forms of dignity-degrading algorithmic practices; the neutrality and
non-competition of Al vis-a-vis humankind; and the State obligation to secure
educational and labour safeguards, including the prognostication of professions and
vulnerabilities. The Constitution’s provisions on emergency control over “dark AI”
phenomena further inform the preventive architecture advanced herein.

Together, these provisions form a proto-constitutional corpus applicable to
predictive and preventive technologies in the child-protection domain.

Policy Note. All Al-enabled interventions proposed in this Guide are
conditioned upon explicit legal bases, prior human oversight, and algorithmic impact
assessments (AIAs) conducted under publicly reviewable standards. Transparency to
competent regulators, independent red-teaming, and continuous ethics supervision are
mandatory. Encryption shall remain inviolable:
only client-side safety-by-design, on-device safety nudges,
and privacy-preserving analytics (federated or differential-privacy models) are
permissible within the prescribed safeguards.

1. Legislative Rationale and Preventive Architecture

1. Legal Rationale for Regulating Artificial Intelligence.

The decision to regulate Artificial Intelligence within the framework of child
trafficking arises from a clear legal necessity: Al has become both an instrument of
exploitation and a potential vector of protection. Its dual-use nature imposes upon
States a positive obligation of foresight — to prevent foreseeable harm arising from
technologies that they authorise, deploy, or permit within their jurisdiction.
Unregulated AI ecosystems allow traffickers to exploit algorithmic opacity.
Trafficking networks may employ:

e Generative models to fabricate synthetic child sexual abuse material (CSAM)
and deepfakes;

e Recommendation algorithms that amplify exploitative content and enable
grooming;

e Chatbots and voice models used to lure, manipulate, or extort minors;

e Synthetic identities that bypass age-verification and create fictitious
guardianship or adoption records;

e Predictive advertising tools that identify and target children based on emotional
or socio-economic vulnerability; and

e Automated payment systems that obscure illicit flows through micro-
transactions and digital tokens.

Each of these practices converts technological progress into a means of coercion,
deception, or commodification, falling squarely within the material scope of the
Palermo Protocol. The absence of regulation allows Al to become an untraceable
accomplice, diffusing accountability across code, platforms, and jurisdictional
boundaries.

Conversely, when embedded within the rule of law, Artificial Intelligence can
operationalise the duty to prevent. Predictive analytics can identify patterns of
disappearance, detect child-grooming clusters, forecast orphanage trafficking, and
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expose financial typologies of exploitation. Al thereby becomes part of the State’s
preventive machinery, its operation inseparable from the principle of foreseeability that
governs risk management under international law.

Properly constrained, Al becomes a juridical instrument of due diligence —
capable of alerting authorities to emergent harm while preserving the privacy, dignity,
and procedural rights of the child.

Thus, regulation is not an obstacle to innovation but the legal condition of its
legitimacy. By defining what AI must not do (facilitate exploitation) and what it may
lawfully do (anticipate and prevent harm), States fulfil their obligations to ensure that
technology operates within the boundaries of human rights, not outside them.

2. Legal Preconditions for Predictive and Preventive Systems.

Preventive Al systems derive legitimacy only when anchored in law. To ensure
that predictive systems operate within the scope of legality rather than discretion, the
following cumulative conditions must be codified in domestic legislation:

e Legality and Mandate. Each Al tool addressing child trafficking must operate
under an explicit statutory or delegated legal basis specifying purpose, authority,
and scope. Absence of a clear mandate renders the processing arbitrary and ultra
vires.

e Necessity and Proportionality. Predictive analytics must be necessary for
achieving a legitimate protective objective and proportionate to the interference
it causes with privacy or data protection rights.

e Transparency and Auditability. Algorithms affecting children’s safety must be
transparent to regulators, subject to red-teaming, and auditable by independent
authorities.

e Human Oversight and Contestability. No algorithmic output may independently
determine an individual’s status or trigger coercive action. Every predictive flag
must be reviewed by a qualified officer with a recorded justification.

e Safeguards for Disabilities and Vulnerability. Predictive systems must be
calibrated to recognise and accommodate the heightened manipulation risk of
children with disabilities or children born to guardians with disabilities, who
may not perceive coercion or deceit.

e Accountability and Traceability. Every algorithmic decision-chain must remain
traceable to a human authority and legally reviewable under administrative law.
Within this framework, prognostication operates as a lawful anticipatory

measure. It transforms statistical insight into actionable protection without converting
probability into accusation. This distinction preserves legality, avoids stigmatization,
and ensures compatibility with due-process guarantees.

3. State Obligations, Liability, and International Responsibility.

Because Artificial Intelligence has become structurally integrated into the
domains of communication, education, social welfare, and finance, States can no
longer rely on private self-regulation to ensure protection from digital exploitation. The
duty of algorithmic diligence thus emerges as a derivative of the State’s primary duty
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to protect, forming part of its positive obligations under international human-rights and
criminal law.

Accordingly, States must:

e Establish licensing or notification regimes for all Al systems whose operation
may affect the rights and safety of children, including systems used by public
authorities and private entities in risk-sensitive sectors;

e Impose civil, administrative, and — where the gravity of consequences so
warrants — criminal liability on developers, operators, or executives whose
negligent or reckless algorithmic design, deployment, or supervision foreseeably
facilitates trafficking or exploitation;

e Guarantee supervisory powers enabling competent regulators to suspend,
inspect, or revoke the operation of Al systems that demonstrate non-compliance
with safety or transparency obligations;

e Ensure access to judicial remedies for children, guardians, or their legal
representatives harmed by algorithmic misuse, including the right to
compensation, correction, and injunctive relief; and

e Provide for cross-border cooperation in forensic Al analysis, mutual legal
assistance, and evidentiary exchange, ensuring that algorithmic evidence is
authenticated and admissible under harmonized procedural standards.

In cases of systemic or transnational harm, criminal responsibility may extend
to corporate officers and supervisory officials under doctrines of command
responsibility and reckless disregard for human security.

Failure to regulate foreseeable technological risks constitutes a breach of the
duty of due diligence and may engage international responsibility under the doctrine
of State accountability. The principle of omission applies equally to the digital sphere:
non-regulation of Al, where harm is reasonably predictable, amounts to acquiescence
in trafficking activity and may, in aggravated circumstances, be construed as complicity
by omission.

4. Threat Taxonomy: Algorithmic Exploitation and Systemic Risks.

Artificial Intelligence magnifies threats through its speed, scalability, predictive
precision, and capacity for anonymity. These same qualities that render Al
transformative in legitimate sectors also make it perilous when deployed without legal
constraints. The law must therefore evolve from a reactive instrument into a predictive
shield — capable of regulating not merely the consequences of exploitation, but the
conditions of its technological possibility.

The threat architecture of modern trafficking has migrated into algorithmic
infrastructures. Traffickers may utilise automated and semi-autonomous systems to
perform functions once dependent on human intermediaries: recruitment,
manipulation, concealment, and monetisation. The following trends are empirically
observed and legally significant:

1. Synthetic Personhood and Fabricated Identities. Generative models produce
synthetic children and falsified guardianship constructs — a phenomenon that
dissolves the evidentiary nexus between personhood and corporeality, thereby
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compelling legislators to reconceptualize the notion of “victim” within digital
jurisprudence. Such systems also generate fictitious adoption or parental records,
enabling the laundering of identities across jurisdictions. These practices exploit
normative lacunae within civil-registration, immigration, and family-law
frameworks, effectively rendering the principle of child traceability
unenforceable.

2. Algorithmic Grooming and Behavioural Manipulation. Recommendation
engines and behavioural-targeting systems, optimised for engagement,
inadvertently replicate the logic of grooming. They connect predators with
susceptible minors based on inferred vulnerabilities, thereby converting
algorithmic neutrality into algorithmic complicity.

3. Deepfake Exploitation and Digital Commodification. Image and voice synthesis
technologies permit the recreation of a child’s likeness without their existence
or consent, producing an entirely new category of “non-corporeal victims.” The
absence of a bodily referent challenges traditional definitions of victimhood and
necessitates statutory recognition of virtual child exploitation.

4. Micro-Financial Laundering and Tokenised Abuse Economies. Decentralised
payment systems and Al-assisted micro-transfer algorithms fragment proceeds
of exploitation into imperceptible units. The velocity and anonymity of such
transactions undermine existing AML/CFT frameworks, calling for algorithmic
auditability clauses within financial legislation.

5. Adaptive Manipulation of Children with Disabilities. Natural-language and
emotion-recognition models enable traffickers to tailor coercive communication
toward children with cognitive or developmental vulnerabilities, exploiting
empathy algorithms and speech-mimicry tools. This constitutes a novel form of
psychological entrapment requiring classification as digital coercion.

6. Autonomous Data Brokerage and Predictive Profiling. Commercial algorithms
trading in behavioural data can predict emotional instability, loneliness, or
dependency—traits traffickers exploit to target victims. The absence of legal
ceilings on data inferences transforms prediction itself into a vector of risk.
Collectively, these mechanisms establish a new class of algorithmic offences —

acts of facilitation, concealment, or omission committed through code — requiring
corresponding adaptation of substantive and procedural criminal law.

5. Juridical Conversion of Technology into Protective Duty.

The juridical objective is to transpose these technological capabilities into
enforceable duties of care, aligning innovation with the principle of non-maleficence
in digital governance.

When placed within a regulated, rights-based architecture, the same
technological attributes can be reversed to serve law and protection. Properly legislated
Al systems can:

1. Reinstate Traceability and Legal Identity. Federated identity-verification
systems with cryptographic provenance can ensure continuity of a child’s legal
existence across borders, preventing “paper disappearance” in institutional care
or migration.
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2. Transform Predictive Profiling into Preventive Foresight. Prognostic algorithms,
lawfully constrained and audited, may forecast zones of heightened vulnerability
— identifying service gaps, migration corridors, or orphanage-intake anomalies
— without assigning suspicion to individuals.

3. Authenticate Reality and Restore Evidentiary Integrity. Forensic Al, equipped
with watermarking, content provenance, and metadata attestation, can validate
authenticity of digital evidence, ensuring admissibility and protecting the
integrity of investigations.

4. Disrupt Financial Exploitation in Real Time. Algorithmic tracing of anomalous
microflows linked to exploitation typologies can enable near-instant freezing of
suspect assets, coupling financial compliance with victim restitution
mechanisms.

5. Augment Capacity of Frontline Institutions. Al copilots and multilingual
translation systems can empower social workers, prosecutors, and helpline
operators to process complex data, identify urgency patterns, and respond
inclusively to children with disabilities.

6. Codify Predictive Accountability. Legislators should institutionalise “Al
responsibility registers” where each preventive system is mapped to a
supervising authority, legal mandate, and rights-impact report, ensuring ex-ante
compliance rather than ex-post correction.

Such recognition positions the regulation of Artificial Intelligence within the
doctrine of emerging international technological law, heralding a shift from passive
compliance to active legal foresight.

111. Juridical Implications and Interpretative Evolution
These developments demand a redefinition of the concept of means in trafficking
offences to include algorithmic acts that enable or conceal exploitation. The law must
begin to treat algorithmic design, deployment, and failure to intervene not merely as
technical conduct but as legally imputable behaviour.
Accordingly, States are urged to:
« Extend the notion of act or omission in trafficking statutes to cover negligent
algorithmic facilitation;
o Recognise virtual child exploitation and digital coercion as aggravating
circumstances;
o Require all AI operators in risk sectors to file Algorithmic Transparency
Declarations detailing preventive safeguards; and
« Mandate interoperability of forensic Al systems across jurisdictions to ensure
continuous evidentiary chains.
In this future-oriented legal framework, Artificial Intelligence becomes both subject
and object of regulation — a potential accomplice if ungoverned, yet a guardian when
domesticated by law.

1V. Conclusions and Empirical Theses
The findings advanced in this Guide converge upon an urgent legal and moral
premise: the protection of children in the digital age has become the litmus test of
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lawful Artificial Intelligence. The governance of Al is now inseparable from the
governance of human vulnerability — and within that spectrum, child vulnerability
remains the gravest and most immediate concern of international law.

In the context of child trafficking, technological neutrality is a legal fiction. Each
unregulated algorithm that amplifies exploitation constitutes an act of omission; each
regulated and rights-compliant algorithm that prevents it becomes an act of juridical
guardianship. The law must therefore evolve from reactive condemnation to
anticipatory protection — transforming foresight into a binding duty.

Empirical Thesis 1.

The rise of algorithmic exploitation elevates the Palermo Protocol’s preventive
obligation from moral aspiration to technological duty of care. States must not only
prohibit human traffickers; they must also foresee and forestall digital systems that
enable them. Predictive diligence thus becomes a measurable legal standard. Inaction
toward foreseeable algorithmic harm, particularly where it endangers children,
constitutes a breach of international due diligence.

Empirical Thesis II.

Artificial Intelligence must evolve from an evidentiary aid into a juridical
instrument of protection. When lawfully mandated, transparent, and ethically
supervised, Al can perform the Protocol’s threefold obligations — prevention,
protection, and prosecution — in ways previously unattainable by human capacity
alone. Properly constrained, predictive systems can identify patterns of disappearance,
intercept synthetic grooming networks, and restore traceability to children erased by
digital manipulation.

Accordingly, States, international organisations, and private entities share a tripartite
duty of technological due diligence, requiring:
1. the legal domestication of Al governance through statutory mandates, licensing,
and continuous oversight;
2. the institutionalisation of predictive accountability, where anticipatory
knowledge of risk imposes an obligation to act; and
3. the creation of interoperable, child-centred Al infrastructures ensuring cross-
border victim tracing, forensic authentication, and survivor-oriented justice.

Failure to meet these obligations amounts to a violation of the emerging doctrine
of algorithmic omission, engaging both State and corporate responsibility under the
principles of international technological law. Compliance, conversely, transforms Al
into a lawful custodian of human dignity — an active guardian of the child’s inalienable
right to safety, development, and recognition.

Ultimately, the architecture proposed herein affirms that the legitimacy of Al is
measured by its capacity to protect children, not to predict their vulnerability for profit.
Law and science must therefore operate in concert — precision balanced by
compassion, foresight bound by legality. The Global Al Center POLLYPRIANY,
through its Institutes and collaborative partners, stands prepared to co-pilot these
measures with States, UN entities, and survivor-led organisations — advancing an era
in which digital progress and human protection are no longer opposing ends but
integrated obligations.
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Findings and Juridical-Empirical Significance of the Study

The conducted research has demonstrated that the regulation of Al in the field
of combating child trafficking must be regarded not as a technical task, but as a
normative-legal and civilizational duty of the State. In the contemporary world, Al
becomes not merely a technological instrument, but a juridical indicator of the maturity
of a legal system — one capable of foreseeing risks rather than merely responding to
them.

The legislative introduction of predictive algorithms in the sphere of child
protection does not contradict the principles of international law, provided that their
legality, proportionality, transparency, and human oversight are ensured. Under these
conditions, Al functions not as a “threat”, but as an instrument of legal foresight —
one that transforms knowledge into preventive action.

The State is obliged to establish legal mechanisms of algorithmic due diligence
— that 1s, to foresee, assess, and prevent risks of digital exploitation. Such an approach
shifts the emphasis from post-factum control to ex-ante responsibility, whereby every
algorithm is evaluated not only by its consequences, but also by its potential capacity
to cause harm.

Institutionalisation of Preventive Architectures.

The concept of a lawful prognostic architecture, developed within the framework
of this research, may serve as a normative model for United Nations Member States in
shaping national strategies for combating human trafficking.

Its implementation presupposes the establishment of: independent ethics-legal
commissions for algorithmic audit; state registries of responsibility for the deployment
of Al systems; mechanisms of interstate cooperation in the field of forensic Al,
ensuring evidentiary continuity in the investigation of crimes.

Normative Humanisation of the Digital Space.

The article substantiates that the legitimacy of technological progress is
measured not by the efficiency of algorithms, but by the capacity to preserve human
dignity. The principle of “humanised artificiality” presupposes that the development of
Al must remain subordinate to the rule of law, the rights of the child, and the standards
of justice.

Contribution to International Legal Doctrine.

The results of the research provide the foundation for the emergence of a new
branch — international technology law, within which algorithmic inaction is
recognised as a form of legal wrongdoing, and foresight becomes a juridical obligation.

This opens prospects for: the development of universal standards of algorithmic
accountability; the consolidation of the principle of “predictive legality” within
international treaties; the preparation of recommendations for States and international
organisations on the lawful use of Al in child-protection contexts.

Practical Significance.

The practical value of the study lies in the creation of a model for the legal
regulation of Artificial Intelligence, applicable by governments, academic institutions,
international organisations, and judicial bodies in policy design, expert evaluation, and
inter-agency programming. The proposed provisions may also serve as a basis for: draft
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laws and subordinate acts defining the boundaries of Al use in the social and
educational sectors; the development of child-friendly Al standards, under which every
technological innovation is accompanied by independent legal audit; the creation of
international educational programmes aimed at teaching the principles of ethical and
legally responsible use of Al.

Accordingly, the findings of the study confirm that the protection of the child in
the digital era constitutes the measure of the legality of Al. Every algorithm that
foresees and prevents harm represents an act of juridical care; every algorithm that
ignores risks constitutes an act of legal omission. It is precisely at this juncture that law
and technology converge in a common mission — to ensure that progress serves
dignity rather than domination.
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OCOBJIMBOCTI BUKOPUCTAHHSA BUCHOBKIB
CYI0OBO-TOBAPO3HABUYUX EKCIIEPTH3 ITPU
INPOBEJEHHI EKOHOMIYHHUX EKCIIEPTHU3

HikiTenko Bagum
CYJIOBUH €KCTIEPT CEKTOPY
€KOHOMIYHHUX JIOCIIKEHB Ta JIOCIIKEHD

y cdepi IHTEIeKTyaTbHOT BJIaCHOCTI
Opnecwkoro HAEKII MBC Vkpaiau

ExoHoMiYHa ekcliepTr3a Ha ChOTOAHIIIHINA J€Hb € OJTHUM 3 OCHOBHUX HalpaBJiE€Hb
MPOBE/ICHHS CYAOBHUX €KCIepTus. lle moB’s3aH0 3 THM, IO €KCIEPT-EKOHOMICT, SK
MPaBUJIO, POBOANTH JOCIIHKEHHS PYXy I'POIIOBHX KOIITIB Ta TOBAPHO-MATEPiaIbHUX
minHocter (TMI).

Bignosimno no [1]: «CymoBa ekcmeptm3a - 1€ JOCHIDKCHHS Ha OCHOBI
CHeliaJbHuX 3HaHb y raiy3l HayKd, TEXHIKH, MUCTEITBA, PEMeCia TOIIO 00 €KTIB,
SIBUIII 1 MPOIIECIB 3 METOIO HA/IaHHSI BUCHOBKY 3 IMHUTaHb, IO € 200 OyAyTh MPEAMETOM
cyaoBoro po3rsiay.». CynoBUM €KCIepT MpHU IbOMY — 0coba, sika Mae HeoOXimH1
3HAHHS JJIs1 HaJJaHHS! BUCHOBKY 3 JIOCJIIPKYBaHUX TTUTaHb.

VY naHoMy BUMNAAKy CyJOBUM €KCIIEPT 3 €KOHOMIYHOI €KCIIEPTU3H — 11€ 0c00a, sKa
Mae HeO0OX1JIHI 3HaHHS y c(epl EKOHOMIKHM Ta OyXTaJITEpChKOr0 O0JIKY, 110 JO3BOJISIE
iif HaaBaTH BUCHOBOK 3 TIOCTABJICHUX Ha BUPIIICHHS €KCIIEPTU3U MTUTAHb.

[Tpu boMy, BpaxoBYrOUH BUMOTH «IHCTPYKIIii PO MpU3HAYCHHS Ta MPOBEICHHS
CyIOBUX €KCIEpPTH3 Ta eKCHEPTHUX JOCIDKeHh Ta HayKoBO-METOIWIHUX
pEeKOMEHAIlid 3 THUTaHb TMIATOTOBKM Ta TPU3HAYCHHS CYJIOBUX EKCIIEPTHU3 Ta
EKCIIEPTHUX JOCIIIKEHBY, BUIIISIOTH 3 HAIPSIMKKA TIPOBEICHHS CY10BO-€KOHOMIYHUX
EKCIIepTHU3, a caMe:

eKCIIepTU3a IOKYMEHTIB OyXraiaTepchkoro 00Ky, OMOAaTKyBaHHS 1 3BITHOCTI,

EKCIIepTU3a JOKYMEHTIB MTPO EKOHOMIYHY JiSUTbHICTh MAMPUEMCTB i OpraHi3alliii;

eKCIIepTU3a TIOKYMEHTIB (PIHAHCOBO-KPEIUTHUX OTEpallii.

VY naHiii pobOTI aBTOp HaMaraBCsi OCBITUTH OCOOJMBOCTI Ta MEBHI MPOOJIEMHI
MUATaHHA, SIKI BUHUKAIOTh TPU BHUKOPUCTAHHI BUCHOBKIB CYJOBO-TOBApO3HABUUX
EKCIIePTHU3 MPHU TIPOBEICHHI CYJOBUX CKOHOMIUYHUX CKCIICPTH3.

Bignosigno g0 Bumor [4], . IV. «ToBapo3HaBua excneptuzay: «1.2. OCHOBHUMU
3aBJIaHHSIMH TOBApPO3HABYOI EKCTIICPTHU3H €:

BHU3HAYEHHS BapTOCTI TOBAPHOI MPOAYKIIIT;

BHU3HAYCHHS HAJIEKHOCTI TOBapiB A0 KJIACU(PIKALINHUX KaTeropii, sSiki NpulHATI y
BUPOOHUUYO-TOPTOBENBHIN chepi;

BU3HAYEHHS XapaKTEPUCTUK OO’€KTIB JOCIIDKCHHS BIAMOBITHO 10 BHMOT
VYkpaincbkoro kiaacugikaTopa TOBapiB 30BHINIHBOT €EKOHOMIYHOT JISITEHOCTI;

BU3HAYCHHS 3MiH MTOKa3HUKIB SKOCTI TOBAPHOI MPOTYKIIii;

YCTAHOBJICHHSI CIOCOOY BHUPOOHHIITBA TOBAPHOI MPOJYKINIi: MPOMUCIOBUNA YU
CaMOpOOHMH, M AMPUEMCTBA-BUPOOHIKA, KPaiHU-BUPOOHUKA,;
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BHU3HAUEHHS BIAMOBIIHOCTI yHaKyBaHHS 1 TPaHCHOPTYBaHHS, YMOB 1 TEpMiHIB
30epiraHHsl TOBApHOI MPOIYKIIIT O BAMOT YUHHUX MPABUJL.

1.3. OpieHTOBHUIA MTEpETIK BUPIITYBAaHUX MMUTAHb:

Ska BapTicTh 00’ €KTIB AOCIIIPKCHHS Ha TepUTOPIi YKpaiHu (13 3a3HaYCHHSIM JIaTH,
Ha Ky HEOOX1JTHO IIPOBECTH OITIHKY)?

SAka BapTiCTh 00’ €KTIB JOCTIKEHHS TP MEPETHHI MUTHOT'O KOPJIOHY YKpainu (i3
3a3HAYCHHSIM JaTH, Ha Ky HEOOX1HO MPOBECTH OIIHKY)?

SIke HallMEeHyBaHHS Ta MPU3HAYEHHS TOBAPiB?

Uu BIANOBIAAIOTP MapKyBaJbHI JaHi JIACHUM TOBApHUM XapaKTEePUCTHUKAM
ToBapy?

Uwu BiamoBijae SKicTh BUPOOYy BUMOTaM CTaHIAPTIB, TEXHIYHUX YMOB, HaJIaHUM
3pa3KaMm 3a OpPraHoJISNITUYHUMHU TOKa3HUKaMu?

Sx1 nedextn Mae KoHKpeTHH TOoBap? Yu € i gedextu ictotHuMu? Y MoxiuBa
peanizalis (eKCIuIyarailisi) ToBapy 3a HassBHOCTI BUSIBJICHUX J€(EKTIB?

Sxi ymoBu nipuiiMaHHS, 30epiraHHs Ta BiITYCKY TOBapy?

Uu BianmoBia€ MapKyBaHHA Ta TaKyBaHHS TOBAapy BHUMOTaM HOPMAaTHBHO-
TEeXHIYHOI TOKyMeHTaIlli abo 3pa3kam?

SlkuM MIANPUEMCTBOM 1 KOJM BHUTOTOBJICHO TOBap (32 YMOBU HAasBHOCTI
MapKyBaJIbHOT 1H(OopMaIlii a00 BIIMOBITHUX CYNPOBITHUX JOKYMEHTIB)?

Skum xapakTepUCTHKAM BIJIOBIJA€ TOBAP 3TAHO 3 YKPATHCHKOIO KiIacu]iKalli€ero
TOBAapiB 30BHIIIHBOEKOHOMIYHOI ISNIBHOCTI?

Sxuil po3Mip MaTepiaJibHOI IIKOAM, 3alOISIHOI BJIACHUKY MailHa BHACIHI1JIOK
MOIIKO/IP)KEHHS IbOT0 MaiiHa (IIPH MOXKEXK1, 3aTUTTI TOIIO)?

Ska puHKOBa BapTICTh 3epHa (36pHOO0OOBUX KYJIbTYP) CTAHOM Ha ATy YKJIaJICHHS
KOHTPAKTy (Ha MOTOYHY /1aTy) 3 ypaxyBaHHSIM HOT0 SIKICHUX MTOKa3HUKIB?»

ToBapo3HaB4a €KCHEpPTH3a YACTIIE YChOTO BUKOPUCTOBYETHCS EKCIEPTOM-
€KOHOMICTOM TP JOCTIKEHHSIX, OB’ I3aHUX 3 JOTOBOPAaMU Ha MOCTABKY THUX abo
THIITMX TOBApHO-MAaTepiaJbHUX IIIHHOCTEH.

MokHa BUJUIMTH HACTYIIHI TOPYIIEHHS, $KI BUSABJISIIOTHCA 3a JIOMIOMOTOIO
TOBapO3HABUYOI €KCIIEPTU3U Ta BUKOPUCTOBYIOTHCS €KCIIEPTOM-EKOHOMICTOM:

PunkoBa BapTicTh TOBapy BiApi3HSAETHCA (1IHOAI — JYy»K€ 3HAYHO) BiJl BapTOCTI,
BKa3aHOi y JOTOBOpI (HAKJIQJHMX, aKTax mnpuiioMmy-nepenadi). Tak, Hampukiaji,
HEOJHOPA30BO MajM MICII€ BHUIMAJIKH, KOJM JIepKaBHE MiIMPUEMCTBO (OpraHizaitis,
yCTaHOBa) Mpu10a€ TOBAPHO-MATEPIaJIbHI I[IHHOCTI Y THX a00 IHIIMX KOHTPAreHTIB.
[Ipu uboMy BapTICTh LIHHOCTEN, BKA3aHUX Y JIOTOBOPi, 3HAYHO 3aBUILEHA TOPIBHIHO
3 PUHKOBOIO BapTIiCTIO, IO, y CBOK YepPry, NPHUBOIAUTH [0 HAAJUIIKOBOTO
nepepaxyBaHHs TPOIIOBUX KOIITIB. Ajie, 0€3 BUCHOBKY TOBapO3HaBUOi EKCIEPTU3H,
€KCIIEePT-€KOHOMICT HE MOYKE 1€ BCTAHOBUTH. ToMYy, SKIIIO € MEBHUI CYMHIB y BapTOCTI
TOBAapHO-MaTepiaJIbHUX I[IHHOCTEH, JOIIHLHO MTPU3HAYUTH TOBAPO3HABYY EKCIIEPTHU3Y.

[Ipy npoMy ciig BpaxOBYBaTH HACTyIHE: BIAMOBIAHO 10 BUMOT 4.4 cT.41

3akony Ykpainu «IIpo myOiiyHi 3aKymHiBiI» «yMOBHU JIOTOBOPY IMPO 3aKYMIBIIO HE
MMOBUHHI BIJIPI3HATHUCS B1JI 3MICTY T€HJAEPHO1 MPOTO3UIIIi/TIPOTIO3UIIIi 32 pe3yJIbTaTaMH
€JIEKTPOHHOTO ayKI[iOHy (y TOMYy 4YHCHl IIHH 3a OJWHHMIKO TOBApYy) MEPEMOXKIIS
MPOIIETypPH 3aKyMiBJIi/CIIPOIIEHOT 3aKyIiBiIl ab0 y3roJKEHO! I[IHU MPOTMO3UIIi
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yY9acHHKA y pa3i 3aCTOCYyBaHHS MEPETOBOPHOI MTPOIIETyPH, KPIM BUITAIKIB BU3HAUYCHHS
IPOIIOBOTO €KBiBaJieHTa 3000B’si3aHHS B 1HO3EMHIM BalltOTi Ta/a00 BHMAJAKIB
nepepaxyHKy IIHM 3a pe3yJIbTaTaMH €JEKTPOHHOIO ayKIIOHY B 01K 3MEHILICHHS 11HU
TEHJICPHOI MPOMO3HUILII/TIPONO3uIlii YyUacHHKa 0€3 3MEHIIICHHS 00CATIB 3aKyIiBI». Y
CBOIO Yepry, BIJIMOBIAHICTH JOTOBIPHOI I[IHM PUHKOBIH BapTOCTI HE mependayveHa
3akoHoM Ykpainu «IIpo myOmiuHi 3aKyIiBI».

Takoxx crmig BpaxoByBaTH T€, SKy CaMe BapTiCTh BCTAHOBJIOBAB EKCIIEPT-
TOBapO3HABEIIb Y CBOEMY BHCHOBKY. Tak, MaJli MiCIle BUIIQJKH, KOJW BIAMOBIIb HA
MUTaHHS [[0JI0 PUHKOBOI BapTOCTI TOBapHO-MaTepiaJbHUX I[IHHOCTEH Oyia Takoo:

«PunkoBa BapTicTh MOAIOHOTO TOBapy, a came ... 0e3 BpaxyBaHHS MaWHOBHX
3000B’s3aHb, TPAHCHOPTHUX 3aTpaTr, 3arpaT MaTepiaiiB, TMOCIYyr, MOHTaXY
(BCTAaHOBJICHHS), KOMIUIEKTYIOUMX CTAaHOM Ha ... MOrJja CKIagaTd ...». ToOTo y

JAaHOMY BHUIIAJKy EKCIIEPT-€KOHOMICT HE MOXKE€ KaTETOPUYHO CTBEPKYBaTH, IO
BapticTh TMII 1o 7OroBOPY 3HAYHO 3aBUILICHA, T.5. TPAHCIIOPTHI 3aTpaTH, OCIYTH 3
MOHTa)Xy TOIIO MOXYTh CKJIaJlaTH 3HAYHY YaCTUHY BapTOCTi. Y 3B’SI3KY 3 LUM
EKCIIEPT-€KOHOMICT IMPOCTO HE MOXKE MNPUHAMATH TaKl BUCHOBKM TOBApO3HABUMX
EKCIIePTHU3 Y SIKOCT1 JOKYMEHTIB, MATBEPIKY0uuX (GakTt Toro, 1mo Bapticts TMI] no
JOTOBOPY OyJia 3aBUIIIEHA Y MIOPIBHAHHI 3 PUHKOBUMHU I[IHAMHU.

[Ile omHMM TOPYUIEHHSM € BHMAJKH, KOJHM SKICHI Ta/ab0 KUIbKICHI
XapaKTEPUCTUKU TOBAPHO-MATEpIAbHUX I[IHHOCTEH BIJIPI3HIIOTHCA BIJ THX, SKi
BKa3aHl y JOroBopl (HakJagHUX, aKTax Hpuilomy-nepenadi). Tak, HampukiIaa, MaB
MICLIE BHMNAJOK, KOJM MO JOrOBOPY JAEpXKaBHA OpraHizalis Maja 3aKylnuTh Yy
MoCTavyajibHUKa KOMII FOTEpHE 00JIaJHaHHS (MOHITOPH, CUCTEMHI OJ0KM Towlo). [lpu
IIbOMY BapTICTh MOHITOPY CKJIajaja JEKIJIbKa JECATKIB TUCAY TpUBEHb (TpodeciiiHe
oOnagHaHHS ISl JU3aiiHepiB). AJie, MPU OISl €KCIEPTOM-TOBAPO3HABIIEM, OYJIO
BCTAHOBJIEHO, 1110 (PaKTUYHO OYJIM MOCTABJIECH] 3BUYAiHI TEJIEBI30PH BaPTICTIO KIJIbKA
TUCSY 32 OJUHULIIO. Pi13HUI MK (DaKTUYHOIO BAPTICTIO MOCTABICHOTO 00IaAHAHHS Ta
PUHKOBOIO CKJIajia JIEKUIbKa JIECATKIB TUCSY TPUBEHBb. Y JaHOMY BUIAIKY (PaKTUYHO
OyJu mopy1IeHi yMOBH A0roBopy nmoctaBku TMILI.

Takox BUCHOBKH TOBapO3HABYMX €KCIIEPTU3 MOXKYTh BUKOPUCTOBYBATUCS TPU
MIATBEPIKEHH] 30MTKIB, CIPUYMHEHHUX MMiANPUEMCTBAM/yCTaHOBAaM/OpTaHi3allisiM 10
pesyibTaTam TmpoBeAeHHs iHBeHTapusaiid TMII. Tak, Hanpukinanm, pi3HUMH
MIIIPUEMCTBAMU MOXKE€ BHUKOPHCTOBYBATHUCS OCHOBHI 3aco0u (00iaaHaHHS, CTaHKH
TOIIO), 3aJMIIKOBA BapTICTh SIKUX CTAHOM Ha MPOBEACHHS 1HBEHTapU3allli MOXKe
nopiBHIOBAaTU HYmO. [Ipy ibOMy pUHKOBA BapTICTh TaKUX 3aC00IB MOXKE OyTH JyKe
3Ha4yHOI0. HaBiTh sKio oOsaHaHHS (DAKTUYHO 3JlaMaHE Ta HE MiJJISITa€ PEMOHTY,
HOro MOKHA 37aTH HA METATOOPYXT, Ha 3allYaCTHHHM TOIIO Ta OTPUMATH TIEBHHIA
npuOyToK. Jlnsi BcTaHoBieHHs BapTocTi Takux TMILI, OyBmIMX y BHKOPHMCTaHHI,
EKCIIePT-eKOHOMICT MO’KE€ BUKOPHUCTOBYBAaTH BUCHOBKH TOBAPO3HABUMX CKCIIEPTHU3.

[Ile onxHMM BHIIAJKOM, KOJIU EKCIIEPT-€KOHOMICT MOKE€ BHUKOPHUCTOBYBATH
BHCHOBKH CYy/IOBO-TOBapO3HABYMX E€KCIEPTH3, € CIPABH, MOB’sI3aH1 3 HapaxXyBaHHAM
MO/IATKIB/300pIB TpU BBE3CHHI TOBapHO-MaTepialbHUX I[IHHOCTEM Ha MUTHY
TepuTopito Ykpaiau. Po3mip MuTa/300piB 3a1€KHUTH Bl KATETOPii TOBAPIiB BiIMIOBITHO
710 BUMOT YKPaTHCHKOTO Ki1acu(ikaTopa TOBapiB 30BHINIHbOI €KOHOMIYHOT AISITBHOCTI.
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ToOTro y nmanomy Bumagky Oe3 TPOBEACHHS TOBAapPO3HABYMX EKCIIEPTHU3 CYIOBUN
EKCIIEPT-CKOHOMICT HE MOXKE€ caMocCTiiiHO BigHecTu Ti abo inmi TMI] no meBHOi
KaTeropii, Ta, IK HaCJIA0K, BCTAHOBUTH PO3MIp TLIATEXIB.

Bumesasnauenuii mepeiik  0COONMBOCTEH Ta MPOOJIEMHHX TMUTaHh HE €
BUYEPHHUM. Y KOXXHOMY KOHKPETHOMY BUIAAKY €KCHEPT-EKOHOMICT MOXE BUSBUTH
NEBHI OCOOJIMBOCTI, SIKI MPUTAMaHHI caMe Tiil cIpaBl, AKy BIH JOCHKYE. Y naHId
po0OOTI aBTOP JIUIIIE HAMAraBCs OCBITUTH 3arajibHl MOMEHTH, SIKI CTOCYEThCS OLTBIIIOCTI
CIIpasB.
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ENVIRONMENTAL INDICATORS ON SUSTAINABLE
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In today's world business entities operate in an extremely dynamic environment,
which significantly complicates the choice of a management strategy that can ensure
the long-term success of the organization. The scientific concepts of "sustainable
development" and "sustainable leadership" offer qualitatively new approaches aimed
at achieving the development of enterprises in the economic, social, and environmental
spheres. While these concepts have been widely implemented at the level of global and
national economies, the issue of their use in the business environment remains
controversial, creating prospects for active research of this issue [1].

Previously conducted studies revealed a wide range of leadership styles aimed at
achieving “sustainable development”, many of those are interrelated indicating their
conceptual similarity. Based on the results obtained, it is concluded that the concept of
“sustainable leadership” covers a much wider range of challenges faced by
organizations and operates within the balance of the three components of ““sustainable
development” - economic, social and environmental development. Compared to other
leadership styles examined “‘sustainable leadership” 1s much more deeply focused on
financial stability and growth of shareholder value, innovations, continuous
development, employee engagement and professional growth, trust and support of a
wide range of internal and external stakeholders, and environmental protection [2].

Since the concepts of sustainable development and sustainable leadership emerged
in opposition to the previously dominant business paradigm of profit at any cost, in the
early stages, scholars tried to show the absolute opposite of their concept of sustainable
leadership and the approach focused on maximizing shareholder value, which led to a
loss of balance in terms of attention to the economic element.

In particular, among the 23 sustainable leadership practices proposed by
researchers Avery and Bergstiner, 13 are related to responsible and ethical human
resource management, while seven practices concern social and environmental
responsibilities and are focused on the needs of a wide range of stakeholders. At the
same time, only 3 practices—Ilong-term perspective, focus on financial markets, and
innovation—partially cover the issues of financial stability and economic development
of companies [3,4].

This created significant problems in implementing the concepts in practice, as a
business that focuses exclusively on achieving social and environmental goals without
paying sufficient attention to financial and economic indicators is unlikely to achieve
the long-term sustainable development as a final target.
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There is no doubt that companies must generate profits in a way that does not harm
the environment and is socially responsible, but profitability and financial stability
must remain the primary goals of business. Thus, scientists developed an understanding
of the need to maintain a balance between the three components of sustainable
development. Victoria Kharchuk interprets sustainable development as “the process of
forming and maintaining inclusive, qualitatively new characteristics of an enterprise's
activities, which together contribute to evolutionary development, balancing the goals
in various areas of such development and the enterprise's resources, based on
interaction with a wide range of stakeholders” [5]. Following this definition, the
authors formulated a deeper understanding of the concept of “Sustainable Leadership”
as an approach to organizational management aimed at achieving long-term economic
development while taking into account the needs of a wide range of stakeholders in the
environmental and social spheres, provided that development in one sphere does not
lead to the degradation of other spheres of the organization's development [1].

Furthermore, a study on the implementation of sustainable leadership practices by
companies in the European lighting industry was conducted [6]. It showed that the
company which received the highest overall rating in a survey of lighting industry
representatives was able to best adapt to the fundamental changes that took place
between 2012 and 2022. The study confirmed the main theoretical principles of the
concept of sustainable leadership, particularly those proposed by Avery and Bergstiner
in 2011 [3,4]. However, it should be noted that in theory, one of the priority roles is
assigned to a group of practices related to the development and appreciation of
personnel, but the survey results did not prove a direct relationship between the
development of this group of elements of sustainable leadership and the long-term
results of the company's activities. Based on the survey results and analysis of the
companies' annual reports, we can say that the following elements were key to long-
term success: long-term perspective, the company's ability to make quick
organizational changes, a well-formulated realistic business vision, quick decision-
making by an effective team, effective innovation, and the image and reputation of the
company and brand.

Continuing the examination of the impact of sustainable leadership concepts on
long-term corporate performance, this study focuses on the analysis of performance
indicators of a company recognized in prior research as achieving the highest results
within its industry [6]. The selection of this case allows for a deeper exploration of how
the integration of sustainable leadership principles influences the balance between
economic efficiency, environmental responsibility, and social development, thereby
contributing to the achievement of sustainable development objectives.

In this analysis, the indicators were classified into three categories — economic,
environmental, and social — and the dynamics of each group were compared with the
dynamics of the resultant indicator, namely the company’s share price, representing its
shareholder value. The data for analysis was obtained from the annual reports of the
company [7].
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Table 1 shows the financial and economic indicators of the company for the period
2016-2024, namely sales volume, EBITA, return on investment, and research and
development expenses.

Table 1.
Financial and economic indicators of the company, 2016-2024

2016 2017 2018 2019 2020 2021 2022 2023 2024

Shareprice, | »3 4 | 3552 | 238 | 32.66 | 4334 | 4643 | 3396 | 3519 | 2525

curo
Sal:z’rflo 7115 | 6965 | 6358 | 6247 | 6502 | 6860 | 7514 | 6704 | 6143
EBITA, "1 645 | 571 504 648 695 636 844 449 606
mio euro

ROE, % 6,99 13,12 12,89 12,01 14,81 16,15 17,91 7,21 10,37

R&e?l;;mo 353 | 366 | 312 | 307 | 286 | 295 308 308 | 266

In turn, Figure 1 shows the dynamics of each of the financial and economic
indicators relative to the resulting indicator—shareholder value. The results for 2016
are taken as a basis.

Sustainable Leadership Economic Indicators

2016 2017 2018 2019 2020 2021 2022 2023 24

i ChAre price, Curn ss——les, Mo euro ERITA, mioeura ROE, % AT, mioeurs

Figure 1. Dynamics of financial and economic indicators of the company.

From the graph above, we can conclude that sales volume in the short term did
not have a direct impact on shareholder value, however, the fact that this indicator did
not grow in the long term (decreased by 14% in 2024 compared to 2016) directly
affected the adjustment of the company's shareholder value in 2024 to almost the 2016
level. EBITA and ROE effectively reflect both the short-term dynamics of the
company's share price and its long-term trend, confirming the absolute importance of
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these indicators in terms of investors' assessment of the company's ability to achieve
sustainable development goals. No direct correlation between changes in R&D
expenditure and changes in shareholder value was found in the case of the company.
However, it should be noted that this indicator has a direct impact on the company's
ability to innovate, which in turn will undoubtedly affect other indicators that directly
influence the company's achievement of long-term sustainable development.
Table 2 shows the environmental indicators of the company for the period 2016-
2024, namely sustainable revenues as a % of total sales, sustainable innovation,
operational carbon footprint, operational energy consumption, manufacturing waste
and water consumption.
Table 2.
Environmental indicators of the company, 2016-2024

2016 | 2017 ] 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

Share price, euro 23 36 24 33 43 46 34 35 25

Sustainable
revenues, as a % of
total sales 77 82 79 &3 84 85 83 85 93

Sustainable
innovation, million
euro 281 277 236 244 244 266 264 271 253

Operational Carbon
footprint, in
kilotonnes CO2-
equivalent 528 560 401 363 260 290 252 249 232

Operational energy
consumption,
terrajoules 4460 | 4408 | 4054 | 3885 | 3728 | 3630 | 3811 | 3492 | 3573

Manufacturing
Waste, kilotones 40 44 41 36 32 43 42 32 35

Water
consumption, 1000
m3 1451 | 1321 | 1266 | 944 971 1432 | 1164 | 1056 | 809

In turn, Figure 2 shows the dynamics of each of the environmental indicators
relative to the resulting indicator—shareholder value. The results for 2016 are taken as
a basis.

Figure 2 tracks the company’s performance across several sustainability-related
metrics and its share price in euros over nine years (2016—2024). The red line —
representing share price — shows significant volatility compared with the steadier
trends of the environmental and operational indicators.
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A strong positive correlation is observed between sustainable revenue growth
and share price appreciation, particularly during the period from 2018 to 2021.
Investors tend to assign higher value to revenue streams that are forward-looking and
aligned with environmental, social, and governance (ESG) principles. Sustainable
innovation appears to have been a key determinant of the share price surge observed
around 20202021, as innovation is frequently associated with long-term competitive
advantage and enhanced future profitability.

Sustainable Leadership Environmental Indicators

2016 27 IOl 200G 2020 2021 2022 I0z3 2024

—bare price, oura Sustaingrle revenues Susdamable moovalom s——arbon foofprmt

s | rizrgy 0T umyp tiom Manufacuring Wash: e aler consumption

Figure 2. Dynamics of environmental indicators of the company.

A reduction in carbon footprint demonstrates a pronounced inverse association
with share price growth, consistent with global investment trends whereby
decarbonization enhances both corporate reputation and market valuation. The
relationship between energy consumption and share price performance, however,
remains ambiguous. Moderate improvements in energy efficiency are positively
associated with share price growth, whereas substantial reductions linked to the
shutdown of production facilities exhibit a strongly negative effect.

Reductions in manufacturing waste and water consumption do not exhibit a
direct correlation with short-term share price fluctuations. Nevertheless, given their
considerable influence on corporate reputation, these factors are likely to exert a
significant influence on long-term valuation.

Overall, the findings indicate a positive yet time-dependent relationship between
sustainability metrics and share price performance. During the early years of the
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analysis, the effect appears weak or inconsistent; it becomes strongly positive between
2019 and 2021, and subsequently stabilizes. The company’s progress in environmental
sustainability seems to have enhanced investor credibility, yielding the most substantial
benefits when combined with demonstrable financial outcomes from sustainable
revenue streams. At the same time, the data suggest that more substantial non-
environmental factors were the primary contributors to the decline in share price
observed during the 2022—-2024 period.

Table 3 shows the social indicators of the company for the period 2016-2024,
namely gender diversity, spendings on personnel development and trainings, total
injuries recordable cases, lost workday injuries.

Table 3

2016 | 2017 ] 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

Share price, euro 23 36 24 33 43 46 34 35 25

Employees
diversity: Women
in Leadership, % 17 17 17 19 23 25 28 29 28

Spendings on
trainings, mio euro | 8 10 11 12 13 15 16 16 18

Total recordable
cases, per 100

FTEs 0,50 0,41 0,29 0,32 0,22 0,17 0,16 0,19 0,17
Lost workday

injuries, per 100

FTEs 0,22 0,27 0,18 0,19 0,17 0,12 0,09 0,12 0,09

In turn, Figure 3 shows the dynamics of each of the social indicators relative to
the resulting indicator—shareholder value. The results for 2016 are taken as a basis.
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Sustainable Leadership Social Indicators
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Figure 3. Dynamics of social indicators of the company.

The company’s Sustainability leadership social indicators (training, gender
diversity, safety) had a positive correlation with share price in the early years (2016—
2020). Total Recordable Cases have the strongest negative correlation with share price
increase, while gender diversity (share of women in leadership) strongest positive
correlation.

Correlation analysis performed reveals distinct relationships between financial,
social, and environmental factors and the company’s share price. The findings
highlight how economic, environmental and social indicators collectively shape the
market valuation of the company.

Among all analyzed economic variables, Return on Equity (ROE) shows the
strongest positive correlation with the share price (r = 0.55). This indicates that
investors consistently reward higher returns on shareholders’ capital. EBITA and Sales
also display moderate positive correlations (r = 0.22 and r = 0.18 respectively),
confirming that operational profitability and revenue growth remain important
contributors to market confidence.

At the same time, R&D spending demonstrates a slightly negative relationship
(r = —0.20). This suggests that while research investments are crucial for long-term
innovation, they may temporarily suppress profitability and thus short-term market
performance.

As for environmental performance indicators show a clear pattern: lower energy
use and emissions correspond to higher market valuation. Operational energy
consumption (r =—0.41) and carbon footprint (r =—0.34) are both negatively correlated
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with share price, implying that energy efficiency and emissions reduction are
increasingly valued by investors.

At the same time, sustainable revenues—the share of sales derived from
environmentally and socially responsible products—display a modest positive link (r
= 0.19). This indicates that although the financial impact of sustainability is still
emerging, the trend points toward growing investor appreciation for responsible
business models.

The analysis of social indicators shows that employee-related and diversity
factors have a meaningful influence on share value. The percentage of women in
leadership (r = 0.32) and spendings on employee training (r = 0.23) both correlate
positively with share price. These results suggest that markets increasingly associate
inclusive leadership and workforce development with improved corporate reputation,
innovation potential, and long-term resilience.

Moreover, the inverse relationship between safety incidents and share
performance underscores the financial relevance of social metrics. The company
analyzed reporting fewer recordable cases (r = —0.43) and lost workday injuries (r = —
0.13) tend to maintain stronger investor confidence, likely due to perceptions of
operational excellence and risk control.

The overall results of the correlation analysis of the impact of 14 economic,
environmental, and social indicators on the growth of the company analyzed
shareholder value for the period 2016-2024 are presented in Figure 4.

Correlation with Share Price

ROE .|
Women in Leadership —
Spendmgs on Imimngs I
EBITA |
Sudamble revenuws |
Sal ]
Sudamsble mnowvatmom ]
Waler cons umpion I
Mamufacurmg wasie ]
Lot woork ey I
R&D) expedintures ——
;,_l_-:l-_.:||"||'||||| I
Energy consumpion I
Recardable injuries |

0,6 {4 0,2 U o2 0.4 0.6

Figure 4. Correlation of 14 economic, environmental, and social indicators on the
growth of the company shareholder value.

The conducted correlation analysis reveals that the company share price
dynamics are determined by the complex interaction of economic, environmental, and
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social performance factors. The results confirm that financial indicators such as Return
on Equity (ROE) and EBITA exhibit the strongest positive correlation with market
valuation, underlining the continuing significance of economic efficiency and
profitability for investor confidence.

At the same time, the analysis highlights that social dimensions, including
gender diversity in leadership positions and investment in employee training, also
demonstrate meaningful positive relationships with share price. These findings
emphasize that socially responsible management practices and human capital
development contribute not only to organizational stability but also to the enhancement
of market performance.

In contrast, environmental factors such as energy consumption and carbon
emissions show negative correlations with share price, indicating that environmental
inefficiency and excessive resource use may adversely affect a company’s financial
standing. Similarly, a higher frequency of occupational safety incidents is associated
with a decline in market value, underscoring the importance of strong safety and risk
management systems.

The findings of this study demonstrate that economic indicators remain the most
influential determinants of share price performance, reflecting the decisive role of
profitability and financial stability in shaping investor confidence. However,
sustainable corporate success cannot rely solely on economic efficiency. The evidence
clearly indicates that environmental responsibility and social development act as
essential complementary dimensions that enhance long-term value creation, reduce
risk exposure, and strengthen corporate reputation. Therefore, while economic
performance forms the foundation of corporate sustainability, its continued growth
must occur in balanced integration with environmental and social progress.
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Industry 5.0 represents a new paradigm of socio-technical development that shifts
the focus from automation and efficiency — central to Industry 4.0 — to human
centricity, sustainability, ethics, and the social value of technology. In response to these
shifts, the function of human resource management (HRM) is undergoing a profound
transformation, evolving into the concept of HRM 5.0 [4; 5]. Global uncertainty and
accelerated digitalization require HRM to adopt more human-centred and adaptive
approaches [2].

The traditional perception of human resources as a collection of employees gives
way to a holistic perspective encompassing both internal and external participants who
co-create value within a dynamic ecosystem [2; 9]. This paradigmatic shift is driven
by several converging factors: the rise of gig economy platforms, the integration of
artificial intelligence and robotics, and changing employee motivations and
expectations [5; 7; 8].

Accordingly, this research aims to conceptualize the transformation of HRM 1n the
context of Industry 5.0 challenges through the lens of the digital ecosystem and to
determine the role of HRM 5.0 in shaping flexible, resilient, and socially responsible
organizations. The study emphasizes that HRM 5.0 is not limited to technological
modernization; it redefines the purpose of HR toward sustainable human development,
ethical governance, and the creation of human-machine collaboration environments
that enhance well-being and organizational adaptability.

HRM 5.0 thus emerges as a strategic enabler of sustainable, human-centric
organizations within digital ecosystems. It integrates intelligent technologies, data-
driven analytics, and ethical Al into HR practices that reinforce inclusivity,
transparency, and social responsibility. In the broader context of Industry 5.0, the future
workforce 1s conceptualized as an adaptive, hybrid system — capable of cognitive,
ethical, and creative interaction with digital technologies — functioning within an
ecosystem of continuous learning, shared values, and innovation.

HRM 5.0 represents a multidimensional socio-technical transformation that goes
beyond technological advancement [4]. Unlike the previous generations —
administrative (HRM 1.0), process-oriented (HRM 2.0), strategic (HRM 3.0), and
technology-driven (HRM 4.0 — the fifth generation integrates the digital capabilities of
Industry 4.0 with the human-centric vision of Industry 5.0 [6]. The fundamental
distinction of HRM 5.0 lies in rethinking the strategic role of HR through the lens of
regulatory priorities and social responsibility. Whereas earlier models primarily
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focused on operational efficiency or alignment with business objectives, HRM 5.0
emphasizes employee well-being, inclusiveness, ethics, and sustainability.

The defining features of HRM 5.0 include human centricity, ethical integrity,
adaptability, resilience, and value-oriented use of artificial intelligence [4; 5]. Human
centricity shifts HRM’s focus from control and productivity as ends in themselves
toward value creation, dignity, experience, and employee autonomy. This principle is
implemented through personalized learning and development, flexible employment
models, and transparency in digital processes [9].

Sustainability in HRM encompasses not only environmental dimensions but also
the long-term resilience of human capital, respect for workers’ rights, inclusion, and
occupational safety [6]. The HR function increasingly contributes to the
implementation of corporate ESG strategies, reinforcing social and ethical
accountability [3]. The ethical use of artificial intelligence requires fairness of
algorithms, transparency, protection of personal data, and the employee’s right to
explanation [11]. Integrated employee well-being has evolved into a systemic approach
covering physical, psychological, social, digital, and emotional health dimensions.
Digital platforms now enable continuous monitoring of well-being indicators and
timely support [5].

The digital HR ecosystem serves as a strategically integrated infrastructure aligning
operational HR functions with employee-centric and data-informed decision-making
[9; 10]. It functions as a dynamic, interoperable network of platforms and analytical
modules. The core components include HRIS/HRMS systems for administrative
efficiency, ATS for data-driven recruitment, LMS for continuous learning, feedback
systems for engagement monitoring, HR analytics for predictive insights, and digital
well-being tools [9; 11].

The functional architecture of the digital HR ecosystem spans all stages of the
employee lifecycle [4; 5]. Recruitment employs Al-driven matching tools within ATS
systems to ensure fairness and diversity. Onboarding automates workflows through
chatbots and experience-centred design to foster inclusion. Learning and development
are supported by Al-based adaptive learning platforms, enabling employee
empowerment and career sustainability. Performance management relies on KPI
dashboards and 360° feedback mechanisms to enhance transparency and
developmental focus. Engagement and well-being are promoted through eNPS tools
and well-being applications to sustain retention and emotional resilience. Strategic
workforce planning leverages HR analytics and data visualization dashboards for
evidence-based HR strategies and workforce agility.

Unlike previous research that treated digital tools as isolated systems, this model
provides a systemic integration of digital HR solutions consistent with the principles
of HRM 5.0 [4; 10]. It positions HR as an orchestrator of interconnected platforms that
collectively enhance organizational adaptability, inclusiveness, and ethical
sustainability in the era of Industry 5.0.

The technological infrastructure of HRM 5.0 is driven by a new generation of
intelligent, data-informed, and adaptive tools that redefine both strategic HR functions
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and the employee experience [4; 9]. The classification of digital HR technologies
encompasses six key categories with distinct functional and strategic value.

Artificial intelligence in recruitment operates as a human—machine hybrid,
mitigating bias through chatbots, résumé screening, and video-interview analytics.
Human resource analytics provides a predictive interface for data-driven HR decision-
making, including turnover modelling and performance dashboards. Learning Al
personalizes development through adaptive learning management systems and Al-
curated content, advancing skill equity and employability. Robotic process automation
(RPA) streamlines operational HR tasks, standardizing payroll processing and benefits
administration. Well-being technologies, through human-centred applications,
promote employee resilience, engagement, and retention. Finally, generative Al
facilitates human—machine collaboration in content creation — drafting job
descriptions, policy templates, and onboarding materials.

Although these technologies offer clear advantages in efficiency, personalization,
and strategic agility, ethical and organizational readiness for their adoption varies
significantly [6; 11]. The study substantiates the need for a framework of responsible
innovation in HRM 5.0 — one that prioritizes transparency, inclusivity, and human
agency over technological determinism.

In the context of ongoing global crises, the issue of organizational resilience has
become one of the core strategic priorities of modern management. The human
resource ecosystem extends beyond traditional personnel management, encompassing
both internal and external labour market actors. It constitutes a local subsystem of the
broader socio-economic system — a network of organizations, business processes, and
infrastructural entities that interact dynamically [1; 2].

The ecosystem approach is grounded in the interdependence of diverse social and
labour relations actors, allowing for flexible management of human resources at
multiple levels. Within such an ecosystem, internal human resources (full-time, part-
time, temporary employees, and interns) interact with external human resources
(freelancers, gig workers, contractors, crowdsourcing participants, and consulting
firms) and complementary components (technologies, services, Al systems, and
robotics).

The transition to the HRM 5.0 era is accompanied by profound transformations in
the very nature of work. Workforce 5.0 emerges as a self-regulating, human-centric,
and flexible socio-technical system operating within a hyperconnected, technologically
intensive environment [7]. The shift from Industry 4.0 to Industry 5.0 necessitates a
radical rethinking of the human role in production and organizational processes [6].
While Industry 4.0 prioritized automation, efficiency, and productivity, Industry 5.0
places humans back at the centre — as subjects of innovation, creativity, and ethical
interaction with technology.

Synthesizing recent research [1; 4; 5; 7; 8; 9], several vectors of transformation in
the workforce can be identified:

1. The organizational focus has shifted from automation and efficiency to human
centricity and collaboration.
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2. The role of the employee has evolved from a process executor to a co-creator of
innovation and a partner in digital transformation.

3. The skill profile has expanded from technical and operational to cognitive,
ethical, interdisciplinary, and Al-navigated.

4. The employment model has transitioned from fixed and controlled to flexible,
networked, and mission driven.

5. Motivational drivers have shifted from salary and stability to meaning, value,
autonomy, and well-being.

6. Human—technology interaction has evolved from adaptation to automation
toward collaboration with artificial intelligence and ethical coexistence.

This synthesis highlights that HRM 5.0 is not only a technological shift but also a
humanistic reconfiguration of how organizations design, manage, and sustain their
workforce ecosystems in the age of Industry 5.0.

Based on the analysis of current scientific approaches, the author proposes the
following definition:

Workforce 5.0 is a systemic constellation of social agents capable of cognitive and
ethical interaction with the technological environment, grounded in the principles of
self-reflection, digital autonomy, interdisciplinary collaboration, and co-creation of
organizational value within human-centric, sustainable, and adaptive digital
ecosystems.

HRM 5.0 plays a central role as an infrastructural driver of organizational
resilience, transforming from a supportive function into a strategic instrument of
adaptability. Organizational resilience is shaped through six key components of HRM
5.0:

1. Human centricity — embodied in employee experience design, inclusivity, and
flexible employment models that enhance trust and reduce resistance to change.

2. Ethical artificial intelligence — ensuring algorithmic transparency, fairness, and
digital ethics policies that safeguard against bias and discrimination.

3. HR analytics — applying predictive risk modelling and interactive dashboards for
early detection of vulnerable employee groups and signs of professional burnout.

4. Integrated well-being — supported through digital well-being and emotional
analytics platforms that foster psychological resilience and holistic health.

5. ESG orientation — realized through social policies, and diversity, equity, and
inclusion (DEI) indices, reinforcing the ethical accountability of organizations.

6. Agile culture and Learning 5.0 — enabled by learning experience platforms,
microlearning, and continuous reskilling ecosystems that sustain organizational agility
and competence renewal.

Despite the constraints of the current environment, the Ukrainian HR landscape
offers unique opportunities for transformation. The ongoing development of digital
labor-market ecosystems and the rapid diffusion of HR digitalization can accelerate the
adoption of HRM 5.0. In this context, resilience-oriented HR transformation emerges
simultaneously as a necessity and a competitive advantage.

Ultimately, HRM 5.0 is not merely a stage in the digital evolution of HR, but a
value-based model that harmonizes technological capabilities with human-centric
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principles. The defining feature of this transformation is the creation of a balanced
ecosystem where artificial intelligence and human potential complement one another
within ethical and sustainable boundaries. The digital HR ecosystem operates as an
integrated, socially responsible infrastructure that sustains a human-centric
organizational strategy.

The human resource ecosystem of organizations thus becomes both a conceptual
foundation and a practical platform for human centricity — ensuring flexibility,
resilience, and inclusiveness in organizational development. The formation of
Workforce 5.0 therefore requires a fundamental transformation of HRM and a shift
from hierarchical management models toward an ecosystem of co-created value.
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KOHIEIITYAJIIBAIUA TA METOAOJIOI'TYHI
HIaxoam 10 ®OPMYBAHHA HIUOPOBUX JTAHIIOI'IB
IHOCTABOK

303yas Ouabra CepriiBaa,

3100yBayka nepmoro (6akajaaBpChKOro) piBHS BUIIOI OCBITH
cnerianbHOCTI 073 «MapkeTuHr»

HarionansHuil yHiBepCUTET O10peCypCiB 1 MPUPOJOKOPUCTYBAHHS Y KpaiHU

HayxoBwuii KepiBHHK:

MocksiuoBa Onena CepriiBHa

KaHIUAaT EKOHOMIUYHUX HayK, TOICHT,

JOLIEHT Kadepy MAPKETUHTY Ta MI>KHApOAHOI TOPTIBIIL

HartionansHuit yHiBepcUTET G10pecypcCiB 1 IPUPOAOKOPUCTYBAHHS Y KpaiHU

CtpiMKHil pO3BUTOK HU(PPOBUX TEXHOJOTIH 1 TpaHchopmallis 6i3HeC-cepeI0BUIIA
3YMOBUJIM TIEPEOCMHUCIEHHSI TMIAXOIB JO YIPaBIiHHS JIAHIIOTAaMH TOCTaBOK.
TpanuuiiiHi  aHaJOroOBI CHUCTEMH IOCTYNOBO TIEPETBOPIOIOTHCS Ha LU(POBI
€KOCUCTEMHU, Y SIKUX (i3nyHi Ta iHGOpMAIIiiiHI TOTOKU 1HTErPYIOTHCS 32 JOIOMOTOIO
IHTENEKTyaJIbHUX TeXHoJoTik. [lonmpu akTuBHy mudpoBizalilo y CBITI, OUIBIIICTb
KOMIaH1{ J0C1 IEMOHCTPYIOTh HEJOCTATHIN piBeHb IU(PPOBOi 3pusiocTi. BUuzHaueHHs
CyTHOCTI Ta eTamiB (opMyBaHHS IU(POBUX JAHIIOTIB TMOCTABOK 3aJIUIIAETHCS
peIMETOM HAyKOBUX JUCKYCIH.

MeTor AOCHIKEHHS € BH3HAYCHHSA KIIIOYOBHX XapaKTEPUCTHK HU(PPOBUX
JIAHIIOTIB MOCTABOK, CUCTEMAaTH3allil OCHOBHUX €TaIliB iX TpaHcdopMallii Ta aHai3
MIJIXO/1B JI0 OLIHIOBaHHS PiBHS IIU(POBOI 3pLIIOCTI.

Y poOoTi BUKOPUCTAHO METOAM TMOPIBHAJIBHOTO aHaji3y, CHHTE3y HAayKOBHX
MIIXO/IB Ta y3arajlbHEeHHS Mojened 1udpoBoi 3putocti (CMM, BPMM, PEMM,
BPRMM). MeTo/10/10T14HY OCHOBY CTaHOBJISITh MOJIENl OI[IHIOBaHHS IU(POBOI
TOTOBHOCTI Ta PIBHS BIPOBAKEHHS U(PPOBUX TEXHOJIOTIN y CHUCTeMax YMpaBIIiHHS
JIAHIIOTAMU TTOCTaBOK.

[Ipouiec ympaBiiHHA JIAaHIIOTAMH TIOCTaBOK 3abe3nedye pyX CHpPOBUHH,
KOMITOHEHTIB Ta TOTOBOI MPOIYKII MIJIPUEMCTBA JIJISl 3B'I3Ky MK COOOI0 CHCTEM
3aKyHiBeldb, BUPOOHMIITBA Ta MNPOAAXKY. li YCHINIHICTh OI[HIOETHCS 3a TAKHUMM
KpUTEPISIMU SIK: Mpale3/laTHICTh (3a0e3nedyeHHs] poOoTH 0e3 3puBiB), CHHXPOHI3aLlis
MpoILIeCy MOCTABOK 13 MOTPeOAMH KIIIEHTIB, CKOPOUEHHSI BUTPAT Ta CKOPOUEHHS 4Yacy
3MIMCHEHHs Omepaliil y Mpoleci MepeMilieHHs TOBapHO-MaTepiaibHUX IIHHOCTEH.
HoBa O0i3Hec-peanbHICTh BUMara€ 3acTOCYBAaHHS I1HIIUX MIAXOMIB 10 MPAKTUKH
VOpaBIiHHS JIOTICTUYHUMHU JIAaHIIOTAMH TIOCTauaHHS Ta Tiepeadavae TMOBHY
TpaHchopmarlito BCix (I3MYHMX aKTUBIB Ta iX 1HTETpaIliio B MU(PPOBY €KOCUCTEMY
pa3oM 3 mapTHEpaMH, sIKi 0epyTh y4acTh Y JIAHIIFOKKY CTBOPEHHS BapTOCTI. 3B'A3YI0UH
MIX c000K0 BUPOOHUITBO Ta 30yT, CUCTEMa YINPAaBJIIHHS JAHLIOTaMU MMOCTaBOK Ma€
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THYYKO MIiJUIaIITOBYBATUCS MiJ CTPATErir0 KOMIIaHIi Ta aJanTyBaTUCS 0 1CHYIOYOi
€KOHOMIYHOI MOJIEI.

OcBoeHHs TU(PPOBUX TEXHOJIOT1H, TEPEOCMHUCICHHS MIIX0/11B 10 BUOYIOBYBaHHS
CUCTEMHU B3a€MOBIJIHOCUH Yy JIAHIIOTAaX MOCTABOK, 3aCTOCYBaHHS MepekeBOi (hopMu
opraHizailii JisJIbBHOCTI 0€3yMOBHO BKa3ylOTh Ha OpraHi3ailiifHi 3MIHH, 10
NEePETBOPIOIOTH TPAAUIIIHI JIOTICTUYHI JAHIIOTH B IIU(POBI.

[{udporizarlis JaHIIOTIB TOCTABOK Y CBITI M€ TOCUTH IMIBUIKO, X04a, 32 JaHUMU
Gartner, 70% koMIaHiii 70ci MalOTh HEIOCTATHIO CTYIIHB 3pLtocTi [1]. Y Hammiii kpaiHi
Ha MakpoOpiBHI BXKe 3a(iKCOBAaHO TO3WUTHUBHY AWHAMIKY IIOJ0 PIBHSI aKTUBHOTO
OCBOEHHS ITU(GPOBUX TeXHONOTIH. [TpoMidKHI TACYMKH T03BOJISIIOTH KOHCTATyBaTH
YCHIITHE OCBOEHHS MH(PPOBUX TEXHOJOTIH BITYM3HSIHUMH TIIIPHEMCTBAMHU Ta
MePEBUKOHAHHS TJIAHOBUX IUJIOBUX MOKA3HUKIB. EKCIIepTH 3a3Ha4yaroTh, 0 PiBEHb
NOCSITHEHHS 1U(POBOi  3pIOCTI  BITUM3HAHUX MIANPUEMCTB CTaHOBUB 65,8%
(TTaHOBUM TOKA3HUK JTOPIBHIOBAB 56,2%), 110 CBIAYWTH MPO ajanTtailio Hu@poBoi
€KOHOMIKH J0 ICHYyIUMX peamiii [2]. 3a eKCIepTHUMHU OILIHKAMH, SKICHI 3MIHU B
paMkax nu@poBoi TpaHcopMallii JOTICTUKKA Ta JAHIIOTIB MMOCTA4aHHS B rajiysi B
VYkpaini OynyTte crnoctepiratucs Bxke B 2023-2025 pokax, a «uudpoBa 3piIicTh»
Hactane B 2030-2035 poxkax [3].

B nmaHwmii yac po3ymiHHS 1M(POBOI Mepeki MOCTayaHHS 3aJIUIIAETHCS
nuckyciiauM. HaBegemo nuiie kijibka BU3HA4Y€Hb, 110 BiJIOMBaIOTh HEOIHO3HAYHICTD
TPaKTyBaHHS I1€1 KaTeropii.

Crnouatky MOHATTS «UUM(POBHUI JAHIIOT IMOCTABOK» 3aCTOCOBYBajacs IO
BIIHOIIEHHIO 10 1H(POPMALIMHUX MPOAYKTIB, 10 MalTh HEPI3UUHY NPHUPOAY 1
MOCTABJISIETBCS B EJNEKTPOHHIA (OpMI 13 3aCTOCYBaHHSAM E€JIEKTPOHHHMX KaHajliB
nepeaadi (IOKyMEHTH, KHUTH, (PUIbMU TOIIO). Y mepuIl el TepMiH y HAyKOBUN 00Ir
3anpoBaauB Toni Xainc y 2001 p. y pob6oti «Big anamoroBux a0 uudpoBux
JIAHIFO’KKIB TOCTaBOK (Y MOAHOMY MapKETUHTY )».

VY 3aranbHOMY pO3yMiHHI IU(POBUIN JIAHIIOT TOCTABOK MPEJCTABISETHCS SK
CYKYTHICTh HE3aJIC)KHUX YYACHUKIB PUHKY, 5Kl 3a0€3MeUyI0Th MPOTIKAHHS TOTOKOBUX
MPOIIECIB 13 3aCTOCYBaHHAM UG POoBHUX TexHoorii. Ha mymky Muxais A.P. ta I'punis
H.T. nudpoBuii JTaHIIOKOK MTOCTABOK — «I1€ KOHIICIIIIA, SKa MOJIArae B Oprafizamii
JIEIEHTPAII30BAaHOTO, PO3MOIIEHOTO BUPOOHHUIITBA, JIe MaTepiaJibHI MOTOKU 3aBXKIU
CYNPOBOKYIOThCSI BIJIMOBITHUMU HHUM TIOTOKaMH 1H(OpMaIlii, sika XapaKTepusye
MOTOYHY KOH(ITYpallil0 CUCTEMHU B PEKUMI PEaTbHOTO Yacy 1 BUKOPUCTOBYETHCS IS
OpUUHATTA ~ ynpaBimiHCbkUX» [5]. LudpoBuil  NaHIIOKOK IMOCTAaBOK  TaKOXK
PO3IIIAIAETHCA SIK «HOBHM TIPOIIEC, HAMOBHEHHWM I1HTEJICKTOM Ta IIHHOCTSIMH,
BUKOPHCTAHO HOBI TMIAXO1W, 30Kpema, IudpoBa TpaHcopMallis 3a JOMOMOTOIO
TEXHOJIOT1H, 00 CTBOPUTH KOHKYPEHTOCIIPOMOXKHY IIIHY 3 IOCATHEHHSIM MEPEKEBUX
edekTiBy [4].

YckitagHeHHs TOTJSAIB Ha PO3YMIHHSI CYyTHOCTI ITU(POBOTO JIAHITIOTA MTOCTABOK
JI03BOJISIIOTH 3pOOUTH TIEBHHI BHUCHOBOK, IO MPOIEC (OPMYBaHHS Ta MEPETBOPEHHS
TPaIUIIMHOTO JIAHIFOTa TOCTaBOK Ha IM(poBY BiJIOYBAETHCS MOCTYMAJIBHO.
[lixmprueMCTBO HECTIPOMOKHA OJHOMOMEHTHO 3pOOMTH CBIM JIAHIIOXKOK MOCTABOK
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muppoBOi  SK Yepe3 BIACYTHICTh (DIHAHCOBHX MOMJIMBOCTEH BIPOBAIKEHHS
1HHOBAIIHHUX TU(PPOBUX TEXHOJIOTIH 1y CTPYKTYPHI €JIEMEHTH JaHIIOTa MOCTaBOK, a
i yHacHiJOK OCMHCJIEHOTO 3aCTOCYBaHHS HOBHX (pOpM, METOMIB 1 MIAXOMIB 0
PUHKOBHX  yMOBaX  KOPDUCTYIOTbCA  METACTpaTerisiMd  «CTPYHKOCTI»  Ta
«QIaNTUBHOCTI»,  BJIACTUBOCTAMU  «IU(PpPOBOI  €KOHOMIKM»:  ILIEHTpai3allis
yIpaBJIiHHS, BIpTyai3alis rudposizalis iHdopMaliii, iIHTerpairis Mepex iHpopmariii,
IpOOJICHHS areHTIB PHHKY 3a (QYHKIISAMU («MOJICKYJIApU3aIis»), BIAMOBA Bij
IIOCEPEAHUIITBA («Ie3IHTEpMEIialis», OpieHTallli Ha CIOXKHMBada, KJIACTePHICTh Ta
KOHBEPIeHTHICTh [6]. 3 METOI0 BIAMOBIAHOCTI 3a3HAYCHUM KPHUTEPISAM HEOOX1THO
aHai3yBaTy 1 (PiKCyBaTH piBeHB ITUGPOBI3AIIiT JIAHITIOT1B TTOCTABOK.

ChOro/iHi MPOIOHYETHhCSA KiMbKa IMAXOJIB IMOJO OIIHKKA PIiBHA HudpoBi3aliii.
Oco061BOIO MOMYJISIPHICTIO CepeJl MPAKTUKIB KOPUCTYETHCS MiAX1]1 II010 BU3HAYEHHS
uudpoBoi 3piIoCTi.

[Mudposa 3piiticTh — pe3ysbTaT NPOIECY HAKOMUYEHHS JTIOCBITY ISl aI€KBATHOTO
pearyBaHHs opraHizailii Ha 1udpoBe KOHKypeHTHE cepenoBuie. OmiHka muppoBoi
3pLIOCT1 JO3BOJIUTH OIIHUTH MOTEHIIIAJl OpraHi3alilii, 0 BXOATh y JAHIIOT OCTaBOK,
BUSIBUTH 30HU 3POCTAHHS Ta PO3POOUTH CTpaTerito udpoBoi TpaHcpopMallii JIaHIora
MOCTaBOK HaJai.

Y HaykoBiil JiTepaTypi aKTUBHO OOTOBOPIOETHCS MOMJIMBICTH 3aCTOCYBaHHS
pI3HUX MOJENel 3puIocTi O13HEC-NPOLIECiB BUBHAYCHHS CTYNEHS HU(PPOBOI 3pLIOCTI
JIQHIIIOT1B MTOCTaBOK:

- MoJiedi 3puiocTi MoxiuBocte (CMM),

- MOJIeNb 3pIOCTI ynpaBiiHHg O13Hec-nipouecamu (BPRMM),

- MOJIeNb 3pLIOCTI ynpasiiHHs O13Hec-nipouecamMu (BPOMM),

- MOJIEJb 3p1IOCTI pouecHoro nignpuemcrsa (PEMM),

- MOJIeJb yrpaBiiiHHs 6i3Hec-nporecamu (BPMM),

- Mojienib 3piocti BPM.

BiaMiHHICTIO 3a3Haue€HUX MoJIeNel 3p1iocTi O13HEC-TIPOLIECIB € KITBKICTh PIBHIB
3pUJIOCTI OpraHizallii, mo BUILIAETHCS, 1 MHUPOTa OXOIUICHHs Oi3Hec-mporeciB. Tak,
Hampukiag, mojeinb BPM-3piiocTi posrisigae He KOXKEH TMpolec OKpemMo, a
e(eKTUBHICTh MPOIIECHOTO YTMPaBIiHHA 3arajoM. Mojenb 3puUIOCTI MOXJIMBOCTEH
(CMM) nokJiaaeThCs Ha CTYIIHB 3p1JI0CTI pO3POOKHU MPOTPAMHOTO 3a0€3MeUeHHS, 110
MOSICHIOE PIBEHb 3pIJIOCTI yHOpaBiiHHA Oi3Hec-mporecamMu. Mojenb yIrpaBlliHHS
613Hec-mpouiecamu (BPMM) KoHUIEHTpYE yBary Ha JIOJChKHX pecypcax Ta MOEAHYE B
co01 10CB1a Ta HaBUYKU Jrofeii. OCHOBHUM HEIOJIKOM BCIX 3a3HAUEHUX MOJEEH €
(dhokycyBaHHs Ha MEBHUX (QYHKIIIOHATBHUX cepax poOOTH JIaHITIOTa TOCTaBKH, 1110 HE
JI03BOJIsSIE KOMIUIEKCHO OI[IHUTH 3PUTICTh OpraHi3aliii.

[IpakTryHa peamizauiss MIAXOLY BIIOOpa)Xa€ThCs y JBOCTYHIHYACTIM Mopeni
OIIHKK piBHA HU(POBOI 3pUIOCTI KOMIIaHii, 1m0 mnepeadadae 2 eramu (piBHA) 13
3aCTOCYBAHHSM OIIIHHOT IITKAJIH:

1) orinka piBHS TOTOBHOCTI KOMITaHii 10 ¢poBoi TpaHCchopMaIrii;

2) oriHKa piBHS BIPOBAPKEHHS IMUGPOBUX TEXHOJIOTIM Ta iX BIUIMBY Ha Oi3HEC-
MOJIEJIb KOMITaHii
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Ha mepmomy ertami BigOyBa€ThCs OILIHKA 32 TaKUMH KIIOYOBHUMH (DaKTOPAMHU:
IIJIETIOKJIa/IaHHsI, CTpaTeris, O13HeC-MoJIellb, OpraHizalliiiHa CTPyKTypa Ta MpOLECH;
Kajapu (JIH01); IPOAYKT; PECYPCH.

Ha npyromy (erami) piBHI IPOBOJUTHCS OIIHKA PIBHS BIPOBAKCHHS ITU(POBUX
TEXHOJIOT1H Ta iX BIUIMBY Ha O613HEC-MOJIeJIb KOMIIaHii, 1110 BKJIFOYA€E TaKl HAIPSIMKH SIK:
HasBHICTh HACKPI3HUX 1H(GOPMAIIMHUX CUCTEM IS MIATPUMKH KIFOYOBUX Ol13HEC-
NPOLIECIB YYACHUKIB JIAHITIOra MOCTaYaHHs; HAsBHICTh B3a€EMO3B'A3KY BIIPOBAIKEHHS
A(HPOBUX TEXHOJOTIHN 13 MPUHUHATTAM PIllICHb MO0 ONTUMI3AII]l ICHYyIOUMX Oi3HEC-
IIPOIICCIB Ta BIIPOBAKSHHS OpTraHi3aliiiHuX 3MiH, 3MiHa O13HEC-MOJIEII ITiAIPUEMCTB,;
3aImyCcK HOBUX ITU(MPOBUX MPOAYKTIB Ta CEPBICIB MIAMPHUEMCTBA Ta OCBOEHHS HOBUX
CIOKMBYHMX CETMEHTIB YW TeorpadiuHMX pHHKIB 3a PaxXyHOK 3aCTOCYBaHHS
IHHOBAI[IMHUX TEXHOJOTIM; CTyNiHb BUKOPUCTaHHS HU(GPOBUX TEXHOJOTIA Y
KITFOUOBHX €JIEMEHTAaX yIPABIIHHSI JaHITIOTaMH1 IIOCTaYaHHs Ta B3a€EMO/TIT 3 KITIEHTAMH,
MOCTavYaIbHUKaMU, TTApTHEPaMH B JIAHITIO31 TTOCTaYaHHS.

Pe3toMytoun, MOKHa BiJI3HAYUTH, IO TIpoliec hopmyBaHHS ITUGPOBUX JAHITIOTIB
MOCTa4YaHHs BKJIIOYA€E 3 eTaru:

- ortdpyBaHHs O13HEC-TIPOIIECIB, IO TOJIATAE Y BAOCKOHAJIEHH] ICHYIOYMX O13HEC-
MIPOIIECIB Y JIAHITI031 TOCTABOK 3a JOTIOMOTOIO0 iX TOYKOBOTO MEPEBEICHHS B LIU(PPOBHIA
dbopmat 6e3 3MiH caMOT0 O13HEC-TIPOIIECY;

- eran 1u@dpoBi3alli JAHIOra IOCTAaBOK, IO JO3BOJISIE 3a JIONMOMOTOIO
omdpyBaHHsA  OI3HEC-TPOLIECIB  CTBOPIOBATH  ITM(PPOBI  €KOCHUCTEMH  JJIs
BUOYTOBYBaHHS B3a€MO/IT 13 3all1KaBICHUMHU YYaCHUKAMH PUHKY;

- nudposa TpaHchopMmallis nepeadadae HTErpaio MUPPOBUX TEXHOJOTIH y BCl
CTPYKTYpHI €JIeMEHTH Ta MPOIECH JIAHIIOra MOCTaBOK 3 METOI0 (yH/IaMEHTAIBHOTO
MEPETBOPEHHS ONEPaLlIiHOI ISTTBHOCTI Ta MPOIIECIB CTBOPEHHS BAPTOCTI JIJIS KJIIE€HTIB,
a TakoX 3MIHAa MOJENl Oprasi3auii Oi3Hecy, BKJIIYAalOYM TIUOOKE MEepEeTBOPEHHS
MPOJYKTIB Ta MOCIYr, CTPYKTYpH Opraizailii, cTpaTerii po3BUTKY, pPOOOTH 3
KJIIEHTaMU Ta KOPIOPATUBHOI KYJIbTYPH.

BcranoBneno, 1mo mnepexia Bif aHAJIOTOBUX JI0 IU(POBUX JIAHIIOTIB MOCTaBOK
B1/10yBA€THCS MTOCTYIIOBO 1 OXOTUIIOE TPU B3a€EMOIIOB SI3aH1 €Taru:

OnudpyBaHHs — IEPEBEACHHS OKpEMUX O13HEC-TIPOIIECiB y U POBHii hopmaT 6e3
3MIHH IXHBOI CYTHOCTI.

[Mudporizariisi — cTBOpeHHS TUGPOBUX EKOCUCTEM, 5K 3a0€3MEUyIOTh MEPEKEBY
B32€EMO/III0 MK YYaCHUKAMM JIAHLIIOTA.

[udposa TpanchopMmartiist — iHTErpaiis HUPPOBUX TEXHOJOTIH y BCl CTPYKTYpHI
€JIEMEHTHU Ta MPOIECH JIJII CTBOPCHHS HOBUX O13HEC-MOJIENeH 1 MiABUIIICHHS IHHOCTI
JUTSL CTIO’KMBAYIB.

3anpomnoHOBaHO ABOPIBHEBY MO/IENb OI[iHIOBAHHS, 10 BKITIOYAE:

- OL[IHKY TOTOBHOCTI MIAIPUEMCTBA A0 U(PpoBOi TpaHchopmarlii;

- OIIIHKY PIBHS BIPOBA/PKCHHS NMU(DPOBUX TEXHOJIOTIM Ta IXHHOTO BIUIMBY Ha
013HEC-MOJIelb.

KitouoBi kputepii Moziei OXOIUTIOITh CTPATEeTIuHy OpIEHTAIlll0, OpraHizaliifHy
CTPYKTYpPY, KaapOBHl MOTEHIlia], 1HHOBAI[IWHICTh MPOAYKTIB 1 CTyMHiHb 1HTETparii
U(POBUX CHCTEM Y TIPOLIECH YIIPABITIHHS JIAHIFOTOM TTOCTABOK.
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Orxe, mudpoBa TpaHchopMallis JAHIIOTIB TTOCTABOK € OE3MEePEPBHUM ITPOIIECOM,
SKUWA TOTpeOy€e y3roKeHHS TEXHOJIOTIYHUX, CTPATETIYHUX 1 OpraHizalliiHUX 3MiH.
OuiHioBanHs 1UGPOBOI  3piIOCTI  J03BOJIAE€ 1ACHTHU(IKYBATU 30HU PO3BUTKY,
M1JBUIIUTH KOHKYPEHTOCTIPOMOXHICTh MIAMPUEMCTB 1 3a0€3MEUYUTH iX BIATIOBITHICTD
BuMoram 1HycTpii 4.0. OTpuMani pe3ynbTatu GOpPMYIOTh METOAO0JIOTIYHY OCHOBY JJIS
NOJANBIINX MPUKIATHAX JOCTIDKEHb 1 TPAaKTHYHOTO BIPOBAKEHHS HHU(POBHUX
MiXO/IB Y JIOTiCTHIII.
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BUKOPUCTAHHS TEXHOJIOTIA HITYYHOTI'O
IHTEJEKTY JJ NIJIBUILIEHHSI EGEKTUBHOCTI
JJOT'ICTUYHOI CUCTEMMU

IIpocsinko Basientuna BikTopiBHa
3100yBay apyroro(mMaricTepchbkoro)piBHs BUIIOI OCBITU
HarionansHuii TpaHCIOPTHUI YHIBEPCUTET, Y KpaiHa

IIpocsinko Hanisi BikTopiBHa
3100yBau Jpyroro(mMaricTepchbKoro)piBHs BUIIOI OCBITU
HarnionansHuit TpaHCTIOPTHUI YHIBEPCUTET, Y KpaiHa

Ipoxkyain Ouekciii 'eopriiioBuy
KaHJ. T€X. HayK, JIOLEHT
HarnionanpHuit TpaHCTIOPTHUI YHIBEPCUTET, Y KpaiHa

VY crarTi pO3MISIHYTO OCOOJMBOCTI BIPOBAPKEHHS TEXHOJOTIH MITYYHOIrO
intenekty (LII) y norictuuny cucremy. IlpoaHaii3oBaHO OCHOBHI HalpsiMu
3actocyBaHHa LlI: mporHo3yBaHHs MONUTY, ONTUMI3ALls MaplIPyTiB MEPEBE3CHHS,
aBTOMATHU3alllsl CKJIAQJCBKUX OIepaliii, YNpaBiIiHHSA 3amacaMd Ta MOHITOPUHT
TPAaHCHOPTHUX  3aco0iB. Bu3HaueHO, 10 BUKOPUCTAHHS IHTEJIEKTYyaJIbHUX
aHAIITUYHUX CHCTEM J03BOJISi€ 3MEHIIUTH BUTPATH MIANPUEMCTBA B CEPEIHBOMY Ha
20-25%, miABUIIUTYA TOYHICTh IJIAHYBaHHS Ta €(PEKTUBHICTh BUKOPUCTAHHS PECYPCIB.
Pesynbratu gocnipkeHHsT TATBEPIKYIOTh, 1110 iHTerpaiis 11 cnpuse migBuieHHo
MpUOYTKOBOCTI i KOHKYPEHTOCTIPOMOXKHOCTI MIAMPUEMCTBA HA PUHKY JIOTICTUYHHUX
nocayr [1].

MeTow A0CHIIKEHHS € OlliHKAa €(QEKTUBHOCTI BIPOBAKCHHS TEXHOJOTIN
HITYYHOTO 1HTEJIEKTY B JIOTICTUYHY CUCTEMY.

BnpoBamxkeHHsT TEXHOJIOTIM IITYYHOTO I1HTEJIEKTY JO3BOJIMJIO ONTHMI3YyBaTU
OCHOBHI JIOTICTHYHI MPOIECH. 30KpeMa, 3aBASKA aHAJITUYHUM CUCTEMaM Ha OCHOBI
HEHPOHHUX MEPEeX MiAMPUEMCTBO OTPUMAIIO 3MOTY IPOTHO3YBATH CE30HHI KOJIMBAHHS
MONUTY, €(PEKTUBHIILIE PO3MOAUIATA TPAHCIIOPTHI PECYPCH Ta 3HUKYBATH BUTPATH Ha
nanauBo [2].(Jani Butpat 3a3HaueHni B Tabnui 1).

Pe3ynbTaTi nociipKeHHs CB1I4aTh, 110 3acTocyBaHHs TexHosorii I y morictui
€ e(QEeKTUBHMUM IHCTPYMEHTOM IMIJBHUIIEHHS KOHKYPEHTOCIPOMOXHOCTI  Ta
€KOHOMIYHOI CTIMKOCTI MiAMPUEMCTBA.

[Mryyanit 1aTenexkt (L) nemani akTuBHIIIE I1HTETPYEThCS Yy BCl chepu
€KOHOMIYHOT JIS7IbHOCTI, 30KpeMa y JIOTICTUKY .

Buxopucranns Il BigkpuBae MMPOKI MOKIMBOCTI ONTHMI3allii yIpaBIiHHS
JAHIIOTAMUA ~ TIOCTaYaHHS, 3HIDKEHHS BUTpAT Ta MIABUIMIEHHS  IIBUIAKOCTI
oOcnyroByBaHHs KiieHTiB.(I'icTorpama mopiBHSIHHS BUTpaT 300paxkeHa Ha Puc.1).
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Taoauus 1.
CtpyKTypa JOTICTUHYHHMX BUTPAT JI0 Ta Micis BopoBapkeHHs LI,
Kareropisi BuTpar o BupoBaxxenns LII, % IMicas BnpoBamkenns LI, %

[TanuBo 40 32
CkJaicbKi BUTpaTH 25 20
TpancnopTtHa JoricTHKA 20 15
AMiHICTpaTUBHI BUTPATH 15 10

*naHi copMOBaHO aBTOPOM

40t Do BnpoBaKeHHs
Micns BNpoBafXeHHs

35¢

30F

BiacoTtok
N N
=3 (&)

iy
w

10

Manuso Cknap TpaHcnopT AOMiH

Puc. 1. [TopiBHsHHS BUTpAT 10 1 micis BapoBaxeHHs 1.

OcHoBHMMHU HanpsMamu 3actocyBaHHs Il y sjorictuuHiii cucremi €:
MPOTHO3YBaHHSA MOIMUTY, ONTUMI3allisl MAPUIPYTIB JOCTABKH, aBTOMATHU3AlLllsl CKIIA/IB,
MOHITOPUHT TPAHCHOPTHUX 3acO0IB Ta YyMOpaBIiHHS 3amacaMu. Takli TEXHOJOTii
JO3BOJISIIOTh HE JIMIIE 3MEHUIUTH JIIOJICHKUN (akTop, a ¥ MiABUIIMTH TOYHICTb
TUTaHyBaHHSI.

BaxxinuBum etanom € BOpOBaPKEHHS aHAJITUYHUX CHCTEM Ha OCHOBI HEHPOHHUX
MEepeX, AKI aHaNI3ylOTh BEJIWKI MacHUBU JaHUX 1 MPOMOHYIOTh Hale(eKTUBHIIII
creHapii poOOTH, HIO JA03BOJSE MPOTHO3YBAaTH CE30HHI KOJMBAHHS TMOMHUTY Ta
ONTUMI3YBAaTH BUTPATH HA MAJMBO 1 TEXHIYHE 00CIYyroBYBaHHS TPAHCIIOPTY.

[Tics anami3zy pe3ysbTaTiB MOYKHA 3pOOUTH BUCHOBOK, 1110 BIPOBAIXKEHHS CUCTEM
HITYYHOTO 1HTENEKTY Ja€ 3MOTy JOCATTH €KOHOMIi pecypciB y cepeaHbomy Ha 20—
25%. 3MeHIIIeHHS MaJTUBHUX BUTPAT, MIABUIICHHS TOYHOCTI TUTAHYBAHHS MapIIPyTiB
Ta €(QEKTUBHOCTI BUKOPHCTAHHA CKJIQJCBKUX IUION] CHOPHUSIOTH 3POCTAHHIO
MpUOYTKOBOCTI.

Taxox mepcrneKTHBHUM HAMPSIMOM € 3aCTOCYBaHHSI YaT-00TiB Ta IHTEIEKTYaTbHUX
CHUCTEM BIJICTEKEHHS BaHTAXIB y PEKUMI peaIbHOTO Yacy, 110 3a0e3neuye mpo30picTh
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1 noBipy kiieHTiB.(I'padix 3pocTaHHS €PEKTUBHOCTI JIOTICTUYHOI CHUCTEMH MiCIs
BrpoBakeHHs 11 300paxkeno Ha Puc. 2)

VY wmaitdytHeoMy manyetbest iHTerpaiis LI 3 TexHomorismu [HTEpHET peueit
(IoT), 1m0 103BOJIUTH CTBOPUTH €AUHY HIU(PPOBY EKOCUCTEMY JIOTICTHUKH.

901

[o:]
wu

IHaeKC edeKTUBHOCTI, %
o]
S

~
wu

70+

2022 7023 2024 2025
Pik

Puc. 2. 3poctanHs epeKTUBHOCTI JIOTICTUYHOI CUCTEMH.

OTxe, BUKOPUCTAHHS TEXHOJIOTIM IITYYHOTO 1HTENEKTY € KIOYOBUM YUHHUKOM
M1JBUILIEHHS €(DEKTUBHOCTI JIOTICTUYHHUX MPOLIECiB. BripoBaIskKeHHS 1HTENEKTYyaIbHUX
CUCTEM JI03BOJIIE ONTHUMI3yBaTU BUTPATH, 3O0UIBIIMTH IMIBHUJKICTh BUKOHAHHS
3aMOBJICHb Ta 3a0€3MeUYUTH KOHKYPEHTHI [I€pEBaru Ha pUHKY JIOTICTUYHUX MOCIYT.

Cnucoxk Jgirepatypu
1. Kosanpuyk B. [nTenexryanbui cuctemu y norictuili. — Kuis: Hayxka, 2023.
2. 3inuenko A. Bukopucrtanus I y TpancmoptHiii jorictuii. — XapkiB:
Jlorictuka, 2024.
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Background: Streptococcus pyogenes genes responsible for the biofilms
formation can contribute to bacterial local adhesion or their further spread in human
body, which is especially important in presence of other pathogenicity factors [1, 2, 3].
The importance of such Streptococcus pyogenes virulence factors has not been yet
determined in the development of nephropathology in offspring born from mothers
with relapse of chronic pyelonephritis during pregnancy [4].

The aim of research was to determine the role of Streptococcus pyogenes isolates
pathogenicity factors in development of kidney pathology in offspring during
exacerbation of pyelonephritis in women during pregnancy.

Methods: Identification of isolates was performed using the “MIKROLATEST®”
kit (ERBA, Lachema). The index of adhesion served as phenotypic expression marker
of Imb gene in Streptococcus pyogenes. The fapl gene expression was assessed in
phenotypic biofilm formation in glass-bottomed Petri dishes by laser scanning confocal
microscopy after fluorescence staining of nucleoid DNA with a DAPI/PI-based
“Bacterial Viability Kit”. Visualization of alive cells was provided by laser scanning
equipped with an Olympus FV10i-LIV confocal microscope and 60/1.2 NA water
immersion objective.

Results: Adhesion index (7.69+0.12) of Streptococcus pyogenes strains isolated
from pregnant women with recurrent chronic pyelonephritis was in 4 times higher than
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in  reference strains (1.92+0.08). Phenotypic determination of
Streptococcus pyogenes isolates ability to form biofilm showed that clinical strains
that contained the fapl gene formed a dense biofilm (2.94+0.8 units of optical density)
in contrast to reference strains, which do not have the fapl gene. Laser scanning
confocal microscopy visualized a dense areas of Streptococcus pyogenes biofilms,
in which a cluster of cells with high luminescence was observed. Ultrasound
diagnostics of offspring's kidneys revealed signs of nephropathology (reduction in size
of kidneys and thinning of renal parenchyma compared to the control group).
Conclusions: It was established that isolation of Streptococcus pyogenes strains
which have a high level of adhesive activity and fapl gene expression that determines
the ability to form dense biofilms from pregnant women with exacerbation of chronic
pyelonephritis contributes to the development of nephropathology in offspring.
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Abstract. Atrial fibrillation (AF) is one of the most common cardiac arrhythmias
in the elderly population and a leading cause of cardioembolic stroke. The management
of anticoagulant therapy in this group remains a complex clinical challenge due to age-
related physiological changes, comorbidities, and increased bleeding risk. In recent
years, direct oral anticoagulants (DOACs) have largely replaced vitamin K antagonists
in clinical practice, offering improved safety and easier monitoring. However, the
question of optimal anticoagulant choice, dosage adjustment, and individualized
treatment strategy for elderly patients remains open.

This literature review summarizes current evidence on the efficacy and safety of
anticoagulant therapy in elderly patients with atrial fibrillation, comparing traditional
and novel therapeutic approaches. Special attention is given to factors influencing
treatment outcomes, including renal function, frailty, cognitive decline, and
polypharmacy. The analysis highlights the need for a personalized approach to
anticoagulation, emphasizing regular risk assessment using validated tools such as
CHA:DS:-VASc and HAS-BLED scores. The review concludes that careful
optimization of therapy - balancing thromboembolic prevention with bleeding risk-
remains a key factor in improving the prognosis and quality of life in this vulnerable
patient population.

Keywords: atrial fibrillation, elderly patients, anticoagulant therapy, direct oral
anticoagulants, warfarin, efficacy, safety, individualized treatment.

Introduction. Atrial fibrillation (AF) is common in older adults and is associated
with a high burden of ischemic stroke, systemic embolism, heart failure and mortality.
The elderly population (conventionally defined as >65 years, with many studies
separately analysing >75 and >85 years) accounts for the majority of AF-related events,
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and anticoagulation remains the cornerstone of stroke prevention. However, clinicians
face competing risks in older patients: the same factors that increase thromboembolic
risk (advanced age, comorbidity, low mobility) often increase bleeding risk, and age-
related changes in organ function plus polypharmacy complicate drug selection, dosing
and monitoring [1].

This review synthesizes contemporary evidence on efficacy and safety of
anticoagulant strategies in older adults and provides practical, evidence-based
recommendations for individualized therapy [2].

Risk assessment: stroke versus bleeding

Risk stratification must precede therapeutic decisions. The CHA:DS.-VASc score
remains the recommended tool to estimate thromboembolic risk and guide indications
for anticoagulation, while HAS-BLED is widely used to identify modifiable bleeding
risks. Yet neither score fully captures geriatric concepts such as frailty, functional
dependency, cognitive impairment, fall risk or limited life expectancy - factors that
materially affect net clinical benefit in older adults. Therefore, risk assessment in
elderly patients should be multidimensional: integrate CHA2DS2-VASc/HAS-BLED
with assessments of renal function, frailty scales, cognitive status, fall history,
nutritional status and medication review. Dynamic re-assessment is necessary because
risks change with time [3].

Evidence summary: VKAs versus DOACs in older patients

Landmark randomized controlled trials established the efficacy and safety profiles
of direct oral anticoagulants (DOACs) vs warfarin in AF. ARISTOTLE (apixaban), RE-
LY (dabigatran), ROCKET-AF (rivaroxaban) and ENGAGE AF-TIMI 48 (edoxaban)
demonstrated that DOACs are at least non-inferior to warfarin for stroke prevention,
with reduced rates of intracranial hemorrhage and by some measures lower overall
major bleeding in pooled analyses. These trials included older subgroups and
subsequent subgroup/meta-analytic work has focused on elderly patients specifically
[4].

Pooled and real-world data generally show that DOACs offer a favourable net
clinical benefit in older patients: comparable or superior stroke prevention, a lower risk
of intracranial hemorrhage, and similar or lower overall rates of major bleeding
compared with warfarin when dosed appropriately. However, important nuances arise
in the very elderly (e.g., >85 years), frail patients, those with advanced renal
impairment or extreme body weight, and in patients with high gastrointestinal bleeding
risk - groups often underrepresented or heterogeneously represented in RCTs [5].

Dosing considerations and renal function

Renal function declines with age and substantially influences DOAC
pharmacokinetics. Dose selection must follow product-specific recommendations that
account for creatinine clearance (or estimated glomerular filtration rate), body weight
and interacting drugs. Regular monitoring of renal function (frequency individualized
commonly every 6—12 months, and more often with changing clinical status or in frail
patients) is essential to detect changes that require dose adjustments to avoid
accumulation and bleeding [6].
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Among DOAC s, apixaban has a lower proportion of renal excretion compared with
dabigatran, rivaroxaban and edoxaban, which can inform agent selection in moderate
renal impairment. For patients with severe chronic kidney disease (CKD) or on
dialysis, evidence is limited, and decisions should weigh risks and benefits carefully,
often involving a nephrology consult [7].

Frailty, cognition and functional status

Frailty and cognitive impairment are common in older AF cohorts and
independently increase adverse outcomes. Frail patients have higher risks of both
stroke (due to immobilization, comorbidity) and bleeding (frailty-related falls,
nutritional deficiencies, sarcopenia). The FRAIL-AF randomized trial highlighted
complexities in this subgroup: switching frail older patients from vitamin K antagonists
to DOACs was associated with increased bleeding in that specific study population,
underscoring that frailty modifies treatment effects and that decisions cannot be based
on RCT results alone without considering geriatric syndromes [8].

Consequently, clinicians should individualize anticoagulant choice and dosing in
frail elderly patients, incorporate shared decision-making with caregivers, and
prioritize modifiable risk reduction (e.g., fall prevention, medication reconciliation)
[9].

Polypharmacy and drug—drug interactions

Polypharmacy increases the likelihood of drug—drug interactions that can alter
anticoagulant concentrations or bleeding risk. Warfarin is notably interaction-prone
(many CYP and vitamin K interactions), requiring frequent INR monitoring. DOACs
have fewer interactions, but concomitant use of strong P-glycoprotein and CYP3A4
inhibitors/inducers (for certain DOACs) can be clinically significant. Co-prescription
of antiplatelet agents, nonsteroidal anti-inflammatory drugs (NSAIDs), some
antidepressants and certain antibiotics increases bleeding risk. Regular medication
reviews deprescribing where appropriate, pharmacist involvement, and education for
patients/caregivers are pragmatic strategies to mitigate interaction-related harm [10].

Bleeding management and reversal

Preparedness for bleeding events is a critical component of anticoagulation
management in older adults. Reversal agents are available for several anticoagulants:
idarucizumab for dabigatran, and andexanet alfa for factor Xa inhibitors (with varying
availability and cost considerations). Prothrombin complex concentrates (PCCs) are
commonly used off-label for urgent reversal where specific antidotes are unavailable
[11].

Management plans should be in place before initiating therapy including
patient/caregiver education on bleeding signs, rapid access pathways to hospital care,
and documentation of the anticoagulant regimen in emergency records. Decisions
about restarting anticoagulation after major bleeding require individualized assessment
and often multidisciplinary discussion [12].

Left atrial appendage (LAA) occlusion and procedural alternatives

For patients with contraindications to long-term anticoagulation or recurrent major
bleeding despite optimization, percutaneous left atrial appendage (LAA) occlusion is
an alternative stroke-prevention strategy. Trials of LAA occlusion devices (e.g.,
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WATCHMAN) have demonstrated noninferiority for certain outcomes versus warfarin
in selected populations, and longer-term follow-up suggests favorable net clinical
benefit for some high-risk patients [13].

However, procedural risks, the need for periprocedural antithrombotic regimens,
device-related thrombus and operator experience must be considered, especially in frail
elderly cohorts. Patient selection should be multidisciplinary and individualized [14].

Perioperative and periprocedural management

Periprocedural anticoagulation management in older patients must balance
thromboembolic risk from AF with bleeding risk from surgery/invasive procedures.
Guidance generally recommends stratifying procedures by bleeding risk and using
short interruption strategies for DOACs based on renal function and the bleeding risk
of the procedure; bridging with heparin is typically discouraged for DOACs and
reserved for patients on warfarin with very high thrombotic risk. Coordination with
surgical teams, careful timing of DOAC interruption and resumption, and perioperative
renal function assessment are essential in older patients [15].

Real-world effectiveness, adherence and health systems factors

Real-world studies and registries complement RCT data, showing trends toward
increased DOAC uptake in older populations, improved stroke prevention and reduced
intracranial hemorrhage at the population level. However, adherence is a critical
determinant of effectiveness: simpler dosing regimens and fewer monitoring
requirements with DOACs may improve adherence, but cost, access and cognitive
impairment are barriers in older patients. Health systems should enable medication
access, provide caregiver support, implement anticoagulation clinics or pharmacist-led
follow-up, and use reminders/telehealth to maintain adherence and enable timely
detection of complications [16].

Net clinical benefit and decision frameworks

Net clinical benefit assessments integrate risks of ischemic stroke and major
bleeding (often weighing intracranial hemorrhage more heavily). Most analyses favor
DOAC:s over warfarin across a spectrum of ages, including older adults, but subgroup
heterogeneity (extreme age, severe renal impairment, frailty) means that population-
level conclusions may not apply to all individuals [17].

A practical decision framework for older adults should include:

v' confirm indication with CHA-DS.-VASc;

v evaluate modifiable bleeding risks and correct where possible;

v review renal function, weight and interacting drugs to choose agent and dose;

v’ assess frailty, cognition and social support;

v involve patient/caregiver in shared decision-making that incorporates values and
life expectancy;

v plan monitoring, education and contingency plans for bleeding [18].

Knowledge gaps and research priorities

Key knowledge gaps remain: the very elderly (=85 years), frail patients with
multimorbidity, those with advanced CKD or on dialysis, and patients with significant
cognitive impairment are underrepresented in RCTs [19].
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More randomized and pragmatic trials targeted at these populations, longer-term
observational studies, research into optimal dosing strategies (including frailty- or
biomarker-guided approaches), and implementation studies that test models of care
(multidisciplinary clinics, telemonitoring, pharmacist-led management) are priorities.
Comparative effectiveness research including health economics is needed to guide
decisions where drug cost and access constrain choices [20].

CONCLUSION

Anticoagulant therapy remains the cornerstone of stroke prevention in elderly
patients with atrial fibrillation, yet it presents a unique clinical challenge that demands
a nuanced, individualized approach. With advancing age, physiological changes,
comorbidities, polypharmacy, and frailty collectively alter the risk-benefit ratio of
treatment. While vitamin K antagonists have long been the standard of care, the advent
of direct oral anticoagulants has revolutionized management, offering predictable
pharmacokinetics, fewer interactions, and a substantially lower risk of intracranial
hemorrhage. However, even with these advancements, optimization requires vigilant
patient selection, careful dose adjustment based on renal function, and continuous
reassessment of both thromboembolic and bleeding risks.

A comprehensive, patient-centered strategy is paramount. This involves integrating
traditional risk scores with geriatric assessments that account for cognitive function,
frailty, fall risk, and social support systems. Regular monitoring of renal function,
medication adherence, and potential drug interactions should be incorporated into long-
term follow-up. Multidisciplinary collaboration among cardiologists, geriatricians,
pharmacists, and primary care physicians enhances treatment, safety and adherence,
ultimately improving outcomes and quality of life.

Future research should focus on developing refined risk models specifically
validated in the very elderly and frail populations, exploring precision medicine
approaches, and evaluating cost-effective strategies that maintain accessibility to safe
anticoagulation. In conclusion, the goal of anticoagulant therapy in elderly patients
with atrial fibrillation is not only to prevent strokes but also to preserve autonomy,
safety, and well-being - achieving the delicate balance between efficacy and safety
through individualized, evidence-based care.
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Abstract. Advancements in artificial intelligence (AI) have revolutionized
ophthalmology, particularly in the diagnosis and prognosis of retinal diseases.
Leveraging deep learning algorithms and large-scale imaging datasets, Al systems can
detect subtle pathological changes in retinal images with high accuracy, often matching
or exceeding the performance of expert ophthalmologists. This article reviews the
current applications of Al in the early detection, classification, and progression
prediction of common retinal disorders such as diabetic retinopathy, age-related
macular degeneration, and retinal vein occlusion.

The integration of Al into clinical workflows offers the potential to enhance
screening efficiency, reduce diagnostic variability, and support decision-making in
resource-limited settings. Challenges such as algorithm transparency, regulatory
approval, and integration with electronic health records are also discussed. The
growing role of Al suggests a transformative future for retinal care, enabling earlier
intervention and improved visual outcomes for patients.

Keywords: artificial intelligence, retinal diseases, deep learning, diabetic
retinopathy, age-related macular degeneration, retinal imaging, disease prediction,
ophthalmology, computer-aided diagnosis, screening automation.

Introduction. Retinal diseases represent a leading cause of visual impairment and
blindness worldwide. Conditions such as diabetic retinopathy (DR), age-related
macular degeneration (AMD), retinal vein occlusion (RVO), and glaucomatous optic
neuropathy affect millions globally and demand timely diagnosis and continuous
monitoring to prevent irreversible vision loss. Traditional methods of diagnosing these
disorders rely heavily on specialist interpretation of retinal imaging - often limited by
access, interobserver variability, and delays in reporting [1].
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The integration of artificial intelligence (Al), particularly deep learning (DL) and
convolutional neural networks (CNNs), into retinal diagnostics has emerged as a
transformative approach. By training algorithms on vast datasets of fundus
photographs, optical coherence tomography (OCT) images, and angiography scans, Al
systems can recognize pathological features, grade disease severity, and even predict
future progression with remarkable precision. This advancement holds promise in
scaling screening programs and enhancing clinical decision-making [2].

Al Applications in Retinal Disease Diagnosis

Diabetic Retinopathy (DR). Diabetic retinopathy is a microvascular complication
of diabetes and a global public health concern. Early stages are often asymptomatic,
making screening essential. Al-based DR screening systems, such as IDx-DR and
Google's DeepMind algorithm, have demonstrated diagnostic performance comparable
to that of board-certified ophthalmologists [3].

« Key features detected by Al: microaneurysms, hemorrhages, cotton wool spots,
neovascularization.

o Performance: AUC values frequently exceed 0.90 in real-world testing
environments.

o Clinical implementation: Al has been successfully deployed in primary care
settings and community clinics, where ophthalmologists are not readily available [4].

Age-Related Macular Degeneration (AMD). AMD is a degenerative retinal
condition and the leading cause of vision loss in older adults. DL algorithms trained on
OCT and fundus images can:

« Differentiate between dry and wet AMD.

« Detect subretinal and intraretinal fluid accumulation.

« Predict the risk of conversion from early to late-stage AMD.

Several studies have validated AI’s ability to support anti-VEGF treatment
monitoring, making it a valuable adjunct in long-term AMD care [5].

Retinal Vein Occlusion (RVO). RVO is characterized by impaired venous drainage
and subsequent retinal edema. Al models applied to OCT and fluorescein angiography
can:

o Identify regions of ischemia and edema.

o Classify central vs. branch RVO.

« Quantify macular thickness and response to treatment [6].

Prognostic Modeling and Disease Progression Prediction

Beyond diagnosis, Al is increasingly applied to prognostic modeling, using
longitudinal imaging and clinical data to forecast disease trajectory [7].

e In DR, algorithms have been developed that predict the likelihood of progression
to proliferative stages based on baseline fundus images.

e In AMD, Al can estimate the timeline to central vision loss and the probability
of developing geographic atrophy.

e Retinal layer segmentation in OCT, powered by DL, provides insights into
retinal thinning patterns associated with disease progression.
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e These predictive models support proactive clinical decision-making, enabling
earlier interventions and personalized follow-up intervals [8].

Advantages of Al in Retinal Care

e High-throughput and scalability: Al enables mass screening, especially in
underserved or rural regions.

e Reduced interobserver variability: Al algorithms provide consistent and
objective grading of disease.

o Cost-effectiveness: Automated systems can reduce the burden on
ophthalmologists and lower screening costs over time.

e Real-time feedback: Instant analysis supports immediate clinical decisions,
particularly valuable in teleophthalmology [9].

Limitations and Challenges

Despite the growing promise of artificial intelligence in ophthalmology, several
significant limitations currently impede its universal application in retinal diagnostics
and prognostics [10].

Generalizability and Dataset Bias

One of the most pressing concerns in Al development is the lack of generalizability
across diverse patient populations. Many high-performing algorithms are trained and
validated on homogeneous datasets from limited geographic or demographic regions.
As a result, these models often demonstrate decreased performance when applied to
external or multiethnic populations, potentially leading to biased or inaccurate
predictions in real-world clinical settings. For example, retinal pigmentation
differences among ethnic groups may alter the visibility of microvascular features,
challenging algorithm robustness [11].

To address this, future Al models must be trained on multi-center, ethnically diverse
datasets that reflect global patient variability. Additionally, developers should apply
techniques such as domain adaptation and data augmentation to improve cross-
platform performance [12].

Lack of Explainability ("Black Box" Problem)

Most deep learning models function as opaque systems that do not provide
transparent reasoning behind their decisions. This “black box™ nature poses a serious
barrier to clinician trust and regulatory approval. In critical applications such as disease
grading or treatment recommendations, physicians must be able to understand and
verify Al outputs [13].

Efforts to address this include the use of heatmaps (e.g., Grad-CAM) and saliency
maps that highlight image regions influencing AI’s decision. However, these tools often
remain insufficient for full clinical explainability. Future work in interpretable Al and
human-in-the-loop systems is essential for enhancing trust and acceptance in clinical
environments [14].

Regulatory and Legal Hurdles

While some Al-based systems (e.g., IDx-DR) have received FDA approval, most
tools remain in the experimental or pilot stage. The regulatory process for Al is
complex, particularly because models may evolve over time (so-called adaptive
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algorithms), raising concerns about safety and consistency. There is also a lack of
unified international standards for Al validation, risk assessment, and post-market
surveillance.

Furthermore, questions related to medical liability in Al-driven decisions remain
unresolved. In the case of a misdiagnosis, it is unclear whether the responsibility lies
with the physician, the developer, or the healthcare institution [15].

Integration into Clinical Workflows

The practical deployment of Al tools faces challenges in terms of technical
compatibility and workflow integration. Most clinics use varying electronic health
record (EHR) systems, imaging devices, and software environments. Without seamless
interoperability, Al tools risk becoming isolated or underutilized.

Clinicians also face time constraints and workload pressures, which can limit their
ability to interact with complex Al interfaces. Therefore, Al solutions must be
streamlined, intuitive, and clinically relevant, providing actionable insights rather than
overwhelming data [16].

Data Privacy and Ethical Concerns

The development of Al models requires vast amounts of retinal images and clinical
data, often drawn from sensitive health records. Ensuring patient confidentiality and
compliance with regulations such as HIPAA and GDPR is crucial.

Additionally, Al systems may inadvertently reproduce healthcare inequities if
underlying data reflect systemic biases (e.g., underrepresentation of rural or low-
income populations). Ethical guidelines for data sourcing, algorithm development, and
outcome evaluation must be clearly established to ensure equitable care [17].

Future Perspectives

The next decade will likely see artificial intelligence transition from pilot projects
to widespread clinical implementation in retinal medicine. Several key directions are
expected to shape this evolution:

Future models will not rely solely on funds or OCT images but will incorporate
multimodal data, including:

« Fluorescein angiography

« Genetic profiles

« Visual field tests

« Patient demographics and systemic risk factors (e.g., HbAlc levels).

This holistic integration will allow Al systems to perform complex clinical tasks,
such as personalized prognosis, differential diagnosis, and treatment planning. For
example, in AMD, Al could predict not only disease conversion but also the most
effective anti-VEGF regimen based on patient-specific variables [18].

Real-Time and Edge-Based Al

As mobile fundus cameras and handheld OCT devices become more accessible,
edge computing will allow Al algorithms to run directly on diagnostic devices in real
time, without requiring cloud-based processing. This will enable point-of-care
diagnostics in remote or resource-limited settings, dramatically expanding access to
retinal screening.
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Additionally, smartphone-based Al applications may empower patients to perform
self-screening at home, particularly in chronic conditions like diabetic retinopathy,
allowing for earlier intervention and reduced clinic burden.

Federated and Privacy-Preserving Learning

To overcome data privacy concerns, researchers are developing federated learning
models, which allow training across multiple institutions without sharing raw data.
Each center retains data locally while contributing to a global model through encrypted
parameter updates. This decentralized approach enhances privacy and encourages
collaborative research on a global scale [19].

Al-Assisted Triage and Decision Support

Al will increasingly function as a clinical assistant, helping triage patients based
on urgency or disease severity. Automated prioritization systems can flag high-risk
individuals for immediate referral while identifying low-risk patients who may not
need specialist follow-up. This has the potential to optimize resource allocation in
overburdened healthcare systems.

Furthermore, integration of Al into decision support platforms will enable
personalized follow-up schedules and evidence-based treatment recommendations,
improve long-term outcomes and reduce variability in care delivery.

Regulatory Evolution and Clinical Guidelines

As Al matures, regulatory frameworks are expected to evolve to accommodate
continuous learning systems and risk-stratified approval pathways. Professional bodies
such as the American Academy of Ophthalmology (AAO) and European Society of
Retina Specialists (EURETINA) are likely to release clinical practice guidelines for
the safe and effective use of Al in retinal care.

Ongoing collaboration among developers, clinicians, ethicists, and policymakers
will be essential to establish standards for transparency, accountability, and equitable
deployment of Al systems [20].

CONCLUSION.

Artificial intelligence has emerged as a transformative force in the field of
ophthalmology, particularly in the diagnosis, classification, and prognosis of retinal
diseases such as diabetic retinopathy, age-related macular degeneration, and retinal
vein occlusion. By harnessing the capabilities of deep learning and computer vision,
Al systems have demonstrated diagnostic accuracy comparable to that of expert
clinicians, while offering unmatched scalability, speed, and objectivity.

The integration of Al into clinical workflows holds promise for enhancing
screening programs, improving early detection, and supporting personalized disease
management, especially in regions with limited access to ophthalmologic care.
Moreover, Al-driven prognostic models can guide clinicians in risk stratification and
long-term treatment planning, thereby improving visual outcomes and quality of life
for patients.

However, several challenges must be addressed before widespread clinical
adoption can be achieved. Issues such as limited generalizability, lack of
interpretability, data privacy concerns, and the need for regulatory frameworks remain
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critical barriers. Ongoing research in explainable Al, federated learning, and real-time
decision support tools will be key to overcoming these limitations.

Looking forward, the future of retinal care will likely be shaped by intelligent,
multimodal, and ethically designed Al systems that complement clinical expertise,
reduce disparities, and enable proactive, patient-centered interventions. As technology
and medicine converge, artificial intelligence i1s poised to play a central role in the
global effort to prevent avoidable vision loss.
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3100yBay BHILIOI OCBITH 5-T0 Kypcy 3 Mel. pakyiabTeTy
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Jlenuncenko Karepuna OuexkcanapiBua,
3100yBayvKa BUIIO1 OCBITH 5-T0 Kypcy 3 Mel. (haKyJabTeTy
XapKiBChKHI HAIlIOHAJIbHUA METUYHUIN YHIBEPCUTET

Beryn. Miokapaur - 1ie 3anajibHe 3aXBOPIOBAHHS MIOKap/a Ta IPOBiHA MPUYMHA
JauiataiiiHoi kapaiomiomnarii, cepueBoi HemoctatHocTi (CH), 30kxpema, panToBoi
CMEPTI. Moro uacToTa OmiHIEThCS y 22 Ha 100 000 oci6, a6o 1,5 minpitoHa BUMAAKIB
y cBiToBOMYy HaceneHHi (ctaHoMm Ha 2013 pik), 1 BiH CTaHOBUTH 5-22% panToBHUX
CMEpTeil Bij] CeplIeBUX 3aXBOPIOBaHb Y MOJIOAUX JirojeH [1].

JInst BU3HAYEHHS Ta A1arHOCTUKY BUKOPUCTOBYIOTHCS KIIIHIYHI, I1CTONATOJIOTIYHI
Ta IMyHOJIOT14H1 kpuTepii. ['icTronaTonoriyHi naxi, onucaHi Jlamimacom, BU3Ha4alOTh
MOTO0 SIK HasiBHICTh 3alaJIbHUX 1HQIIBTPATIB y MIOKap/i, NOB'SI3aHUX 3 JIET€HEPAL€I0
MIOILIUTIB Ta HEKPO30M HEIIIEMIYHOTO MOXOo/KeHHS. KpiM Toro, 0ysio po3polseHo
KUJIbKa IMYHOTICTOXIMIYHUX KPUTEPIiB: HASBHICTH LIOHaMeHIIe 14 neikouuTiB Ha 1
MM? y MioKapi, BKIIOYarouM 10 4 MOHOIMTIB Ha 1 MM?, Ta BusBJIEHHs 7 abo Oinblle
CD3-no3utuBHux T-mimdorwuTis [1].

3a manuMu gociimkeHb, miokapaut micias COVID-19 pusBnsgerscs y 1-5 %
MAIi€HTIB, YacTillle Y 4ONOBIKiB Monogoro Biky [2]. Moro mposBu BapiioTh Bix
nomipHux  OomiB y rpymax go Tsokkoi  CH  ta apurmiin  [3].
CBoeyacHe po3Mi3HABaHHS Ta MPU3HAYCHHS MiITPUMYBAIBHOI Teparmii T03BOJSIOThH
YHUKHYTH XPOHIYHOTO YpaKeHHS MIOKap/aa i MOKPAIIUTH MPOTHO3 [4].

[le#t kMiHIYHUN BUNAJOK LIIOCTPYE CUTYAIllI0, KOJH Micis IepeHeceHoi BIpyCHOI
1H(DEKI1T pO3BUBAETHCS MIOKAPAUT, IO TO3BOJISIE PO3TIISHYTH 11arHOCTUYHI BUKIIUKH,
IHCTPYMEHTAJIbHI METOAM 11aTHOCTUKHU Ta PE3yJIbTAT JIKYBaHHS.

MeTow HAIOI0 [JOCHIIKEHHSI € TPEJICTABICHHA KJIIHIYHOTO BHIAJKY
MICISKOBIIHOTO MIOKapJIUTy Yy MAalllEHTa MOJIOJOTO BIKYy 3 OMUCOM A1arHOCTUYHHUX
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KpUTEpiiB, mepediry 3aXBOPIOBaHHS Ta pE3yJbTaTiB JIKYyBaHHS, a TaKOX OILIHKY
TUHaMIKA QYHKIIIT cepiis micys JiIKyBaHHS.

Marepiauu i MmeTOaH.

[TamienT: dYomoBik, 27 pokiB. KypiHHS Ta 1HII 3aJIGKHOCTI 3alepevye.
AHamHe3: OJM3bKO 3 TIJKHIB TOMY TEpPEHIC BIPYCHY pecHipaTOpHy 1H(EKIIio
(imxoManka 3 Temreparyporo 110 38,7°C, HEXHUTh, CUJIBHHUM Kalllellb), JKYBaBCS
amOynatopHo. CamoctiiiHo 3po6uB Tect Ha COVID-19 - nosutuBHuii. Yepes
npuOaM3HO 2 TIKHI TICHS TOKpAlleHHS 3 SBUJIUCS CKaprd Ha 3aJUIIKy TpU
HEBEJIMKOMY HAaBaHTAXCHHI, BIAUYTTS CEpLEOUTTA Ta mepeOoiB y ceplii, eni30qu4Hi
00511 B TpyIHIM KIITHHI TYTIOTO XapakTepy. 3BepHYBCs J10 JIKapHi.

06’extuBHO: UCC 96 yn/xB, AT 115/72 MM pT. cT., caTypartis 96 %.

AYyCKyIbTallisl: BUCIIYXOBYIOThCS PUTITYIIICH] CEPLIEB] TOHU, M’ IKUH CUCTOJITYHUM
IIyM Ha BEpXIiBIl, 03HAK 3aCTOI0 HEMAE.

JlabGoparopHui gaui: Tpononin T - 0,09 ur/miu (Hopma <0,03), C-peakTuBHUI O110K
(CPB) - 15 mr/n (Hopma <5), Kpeatundochokinaza MB - 28 On/n (miaBuiieHa).

Takox Oynu nmpoBeieH1 HeoOX1H1 IHCTPYMEHTAbHI METOAN OOCTEKCHHS:

EKI': BusiBnena cuHycoBa Taxikapnisi, pa3oMm 3 jaemnpeciero ST-cermenrta y
BiBeneHHAX V4-V6. Iasepcisa 3yons T y 11, 111, aVF.

Exokapnaiorpadis (ExoKI'): dpaxkuist Bukugy giBoro nmryHouka (©B JIII) 45 %,
nomipHe posmupeHHs: JIII, perioHapna rinokiHe3is NepeaHbOi CTIHKU, HEBEIUKA
KUIBKICTh PIAVMHY B IOPOKHHHI MIEpUKap/Ia.

Pentrenorpadis rpy/1HO1 KJIITKH: HasiBHE MOMIpHE 30UIbIIEHHS CEpLEBOI TiHI, 0€3
3aCTOI0 Yy JICTEHSX.

[TJIP-trect SARS-CoV-2: HeratuBHu (1icis nepeHeceHoi 1HOEeKIi).

JliarHo3: micasiKOBIAHUMA BIPYCHHIM MIOKapAHT, CEPEIHBOI TSKKOCTI, 13 MOMIPHOIO
cuctoiiiyHoro Auchynkuiero JIII.

JlikyBanus: IlamienTy OyJi0 TPU3HAYEHO TIOCTUIBHUN pPEXKUM, OOMEKEHHS
¢i3uuHOro HaBaHTakeHHs, 1HTIOITOp AII® (EHamanpun 5 mr 1 pa3 Ha neHs), Oera-
onokarop (Meronposnon 50 mr 2 pasu Ha aeHb), Dypocemin 40 mr 3a morpedu. Takox
BiBCst MOHITOPUHT EKI 1 piBHS TpONOHIHY, MAIIEHT 3HAXOAUBCS M1/ CIIOCTEPEKEHHIM
KapJioJiora.

Pesyabtaru. Uepes 10 mnHiB JiKyBaHHS CTaH MAalllEHTAa 3HAYHO MOKPAIIUBCS:
3MEHIIWJIACh 3aJIMIIKa, HOpPMAJi3yBaBCs PUTM cepisl, Oilb y TpyIsx 3HUK.
[ToBTOpHI aHani3u noka3anu 3HukeHHs piBHs Tpononiny 1o 0,03 ur/min ta CPb 1o 6
Mmr/i. Yepes micsips Oyna nposeaeHa koHTpodbHa ExoKI': @B JIII migsummiacs 10
53 %, CKOpOTJIMBICTb MiOKapJa MOKpaluiach, MepuKkapAlaibHa piAuHa BiJICYTHS.
Uepes tpu Mmicsil crnocrepiraigocs nopHe BigHoBieHHs ¢GyHkiii JIII (OB 57 %).
[TamieHT TOBEpPHYBCS A0 3BHYHOTO CIOCOOY KHUTTSA, ajne oMy Oylo HagaHo
PEKOMEHIAIII0 YHUKATH HAAMIPHUX (PI3UYHUX HABAHTAXEHB 1 PErYJISIPHO MPOXOAUTH
Kap110JIOTTYHHH OTJIS.

O6rosopennsi. Miokapaut miciss COVID-19 po3risnaioTs K OJWH 13 TPOSIBIB
MOCTKOBIJTHOTO CUHApPOMY [5]. YpaxkeHHs ceplisi MOKe BUHUKATH SK 1] Yac TOCTpoi
iH(eKIii, Tak 1 B mepioAl pekoHBaiecteHIlii. OCHOBHI MEXaHI3MU - 1I€ TIPSIME BIpyCHE
YPOKEHHSI KapJIIOMIOIUTIB dYepe3 pelenToOpu aHTIOTEH3WHIIEPETBOPIOBATIHLHOTO
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depmenty 2 (ACE2), cucremHa 3amanbHa peakilis, €HAOTeNianbHa AUChYHKIIA Ta
MIKpoTpoMOo3u [6]. ¥ mpeAcTaBieHOMY BHUIAJKy YITKUH YacCOBHM 3B’SI30K MIXK
NEepPEeHEeCeHOI0 1H(DEKITIEI0 Ta MOSIBOIO CUMITTOMIB, miaBHuIIeHHs TpononHiny T, CPb Ta
Kpeatundochokinazu MB, 3minn Ha EKI' 1 3amwkenns ®B JIII na ExoKD
M1TBEPINIIN J1arHO3 MIOKapIUTY.

Cxo031 KIIIHIYHI CIIOCTEPEKEHHS HaBeIeHO y fociikeHHax M. Sayegh Ta criBaBT.
(2023 p.), ne OUIBLIICTh BHUITAJKIB MM JOOPHH TIPOTHO3 3a YMOBH PaHHBOIO
nikyBauHs [7]. IligTpumyBanibHa Teparis 3a cTanaapTamu JikyBanHs CH - iHri6itopu
AII® ta Gera-0610KaTOPH - JOBENA CBOIO €()EKTUBHICTH 1 O€3MEYHICTh y MAIIEHTIB 13
nomipHoro auchynkiiero JIII [8]. Ha BimMiHy Bij 6akTepianbHOT0 a0 ayTOIMyHHOTO
MIOKapauTy, TMpU3HauYeHHS crenrndiyHoi mpOTUMIKpOOHOI Tepamii HE € PyTHUHHUM
KOMITOHEHTOM JIIKyBaHHS BIPYCHOI'O MIOKapJHMTY: OCHOBOIO € KOHTPOJIb 3alajeHHs,
PEXHUM Ta MOHITOPUHT CTaHy CEpLIsl.

TakuM 4MHOM, HaIl KJIIHIYHUN BUNAJOK MIATBEPIKYE, 110 HABITh y 3BUYAWHUX
cTalioHapax ©0e3 JOoCTymy 10 CKIagHuX TexHousorii (kapaio-MPT, 6iormcis
€HJO0MIOKap/la) MOKJIMBO CBOEYACHO BUSIBUTH W YCHIIIHO JIIKyBaTH MICISKOBIIHUN
MIOKapIUT MpU HAJEXKHIM 0013HAHOCTI JIIKAPIB.

BucnoBku. [licngakoBigHuil MIOKapAuT € MOTeHUIHHUM yckiaaHneHHsm COVID-
19, ocobiuBO y MOJOAUX TAIIEHTIB 0€3 TMOMEPeIHIX CEePLEeBO-CYIUHHUX
3axBopioBaHb. OCHOBHMMH JIIaTHOCTUYHUMH KPUTEPIIMH € TOsiBa KapJiadbHUX
CUMIITOMIB TicJs BipycHOI 1H(pekuii, miasuieHHs Tpononiny # CPB, 3mian nHa EKT
ta 3HmkeHHs OB JIIII na ExoKI. VYV OuibmiocTi BUMaAKIB paHHS 1arHOCTHUKA,
MIATPUMYBaJIbHA Teparlis 1 KOHTPOJb HABAHTAXKEHb JI03BOJIAIOTH JOCSITH TOBHOTO
BIIHOBJIEHHSI ceplLeBOi (QyHKIIi. PerynspHe croctepexeHHs Miciid MEepPEeHECEHOIo
COVID-19 € 000B’SI3KOBUM [JIsl CBOE€YACHOTO BHSIBJIECHHS NMPUXOBAaHUX YpPaKE€Hb

ceps.
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CYYACHI CKRJIAIOBI YCHIHIHOI'O 31OBYTTA
OCBITH Y MEJUYHIN T'AJTY3I

JIucyneup Oxcana BacuiiBaa
K.M€J.H., fo1eHT 3BO
Binnunpkuii HarfioHaTbHUN MenuuHui yHiBepcuTeT iM.M.].ITuporosa

Hinnk Haransa BacuiiBHa
K.M€J.H., fo1eHT 3BO
BinHunpkuii HarfioHanbHUM MeauuHui yHiBepcuTeT iM.M.].ITuporosa

CkJ1aloBUMM PO3BUTKY KpaiHM € JIIOJACHKHMM TOTEHIiad, OCBITA, TEXHOJOIIl Ta
MeauuHe 3abe3nedeHHs. Ha jxanb, Halle CbOrOJEHHS - OJHI 3 HAWTparivyHilIuX
CTOPIHOK icTopii YKpaiHu, ¢ BKOTpPE MOCTAIM €K3eCTUHIIINHI BUKJIMKHA y OaraThox
[apUHaX, a TAKOX OCBITAHCHKINA. 30KpeMa, MI)KHAPOJIHE AOCIIIKEHHS SIKOCT1 OCBITH
PISA, nmpoieMOHCTpYBaJIO H>KUMI PIBEHb C(HOPMOBAHOCTI MATEMATHYHO1, YATALIBKO1
Ta TPUPOAHUYO-HAYKOBOI I'PAMOTHOCTI YKPaiHCHKOIO Y4YHIBCTBA MOpiBHSIHO 3 2018
pokoMm [1]. 3HayHi OCBITHI BTpAaTH Ta BUCOKHUHA PIBEHb TPUBOXKHOCTI - TAaKHUMH €
nepeayMOBH 3100y TTA BUILOI OCBITH [1,2].

3akoH Ykpainu «IIpo ocBiTy» BH3Hauyae pe3yNbTaTH HaBYAHHS AK CYKYIHICTb
NEBHUX SKOCTEH, M0 3700yBalOThCS B TMpOLECI HABYaHHS, SKI MOXKJIMBO
imeHTrdiKyBaTH, omiHUTH 1 BUMipsATH [3]. Tox pe3ynbTaToM HaBUaHHS Ma€ CTaTU
3100yTTA KBaMi(IKAIHOTO PIBHA OCBITH BIAMOBIAHOI Tally3i 3HAaHb, IO MOBHICTIO
Biznosiznae omucy HarionansHoi pamku kBamidikariii (HKP). OmintoroTscs 3HaHHS, a
came: OCMHUCJIEHa Ta 3aCBO€Ha 1H(oOpMaIllis, 10 € OCHOBOI IJsi  YCBIJIOMIICHO],
IIJICCTIPSIMOBAHOT TISUTBHOCTI; YMIHHSI/HAaBHUYKH; KOMYHIKaIlis, BIAMOBIIAIBHICTD 1
ABTOHOMIsI, OCKLJIBKH KIHIIEBOIO METOI0 KOXKHOTO 37100yBayda BUIIIOT METUIHOT OCBITH
€ 3JaTHICTh CaMOCTIMHO 3IMCHIOBATH MPOQECIiHY AISUIBHICTH Ta pPO3B’S3yBaTU
cnenu@iuHl KIIHIYHI 3aBJIaHHS Yy Mapagurmi JOBrOTPUBAIMX JOBIPYMX BIAHOCHH
JiKkap-narieHT [4].

HKP rpyHTyeThCS Ha €BpONENCHKUX 1 HAIIIOHAIBHUX CTaHJapTax Ta MPHUHIIMIAX
3a0€3Me4eHHs IKOCT1 OCBITH, BPaXOBYE€ BUMOTH PUHKY Mpalli 0 KOMIETEHTHOCTEH
npaiiBHukiB. CyuacHull ¢axiBelb Mae OyTH IHTETPOBAHUM Y TTyJ IU(POBOI OCBITH Ta
npodeciiinux  (axoBUX TOBAPUCTB HA  PETiOHAIBHOMY, HAllOHAJIBHOMY 1
MDKHApOJTHOMY PIBHSIX.

TakuM 4MHOM, CKJIAJIOBUMHU YCIIIIHOTO 3100yTTS OCBITH y BUIIAX € aKaJeMI4yHa
MOOITBHOCTI CTY/CHTIB, TMOIMIMOJICHE BHUBUCHHS 1HO3EMHUX MOB Ta (HaxoBoi
aHDIIICPKOI  MOBHM, OBOJIOJIHHS CyYaCHUMH 1H(OPMALIMHO-KOMYHIKAIIHHUMU
TEXHOJIOT1SIMH.

OcBiTHSI MporpamMa OpiEHTY€E Ha TOCATHEHHS TPOTrPaMHUX PE3yIbTaTiB HABUAHHS,
dbopmyBaHHS cucTeMH MPOGECIHHUX YMiHb Ta TPAKTUYHUX HABUUOK, 110 0a3yHOThCS
Ha BIAMOBITHOMY PiBHI MPAKTUYHOI Ta TEOPETUYHOI MIATOTOBKU 300yBaviB OCBITH, 1
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AKl ocoba 3/1aTHA MPOJAEMOHCTPYBATH MICIS 3aBEPIICHHS OCBITHHOI Mporpamu abo
OKpPEMHUX OCBITHIX KOMMOHEHTiB. OCBITHS Mporpama - €IMHUNA KOMILUIEKC OCBITHIX
KOMITOHEHTIB (JIMCLMIUTIH Ta KOHTPOJIBHUX 3aXO(1B), CIUIAHOBAHUX 1 OPTraHI30BaHUX
JUISL JIOCSITHEHHSI KOHKPETHUX pe3yibTaTiB HaB4yaHHS. L1l HaBYaHHS MOXYTb
BUSBUTHUCS BAXKKO JIOCSHYKHUMHU B CyYaCHHUX peaisix IJIsi CTYJIEHTCHKOI MOJIO/1, TOMY
noctae notpeda aganTyBaTH, OCy4YaCHUTH HaBUAJIbHUN MaTepiaj Ta MOro mpe3eHTaIlio
B paMKax 3aTBEp/KEHUX OCBITHIX MIPOrPaM.

Pazom 3 TuM, mig yac poOOTHM HaA CTBOPEHHSM TEMAaTHYHOTO HANOBHEHHS
HABYAJIILHUX MPOTpaM BapTO OPIEHTYBATHCS Ha aKTyallbHI 3alUTH CTEHKXOJIEPIB,
OCKUIbKM TpaKkTUYHA OXOpOHA 3J0pPOB’S Ta TMOPSAOK Opraizamii HaJaHHs
peaOimiTamiiiHoi  gomoMorn y  cdepi  OXOPOHH  3J0pOB’S  MOTPeOYIOThH
BHCOKOKBaTI(IKOBaHMX (paxiBLIB Ha PIBHI TEPUTOPIATIBHUX TIpoMaa. 30Kpema
pealiniTalis y TepUTOplaibHIi rpoOMal € CTPATETI€I0 B paMKax 3arajibHOTO PO3BUTKY
rpOMaJM 1IOAO0 peadiiTallii, BAPIBHIOBAHHS MOJIMBOCTEH Ta COLaNbHOI 1HTErpaiii
BCIX 0ci0, 1m0 MoTpeOy0Th peabimiTailii, sika 3a0€3Me4y€eThcs CIIIbHUMU 3yCHILISIMU
BUKOHABYOi BJIAJI Ta OPraHiB MICIIEBOIO CAMOBPSIyBaHHA Yy c(depax OXOpoHHU
3JI0POB’sl, OCBITH, COIIAJILHOTO 3aXUCTy [5].

BaxnuBoro CkagoBo0 poOOTH HaJ OCBITHBOIO MPOTPaMOI0 Ta OCBITHIMHU
KOMITOHEHTaMH € IMIUIEMEHTAIlisl CYy4aCHUX TEOPETUYHUX Ta MPAKTUYHUX 37100YyTKIB
MEINYHOI Tady3l B JKyBaJbHHI TMpolec, O3HAHOMJICHHS 3 HampsMKaMu
KOMILJIEMEHTAapHOi  (IHTErpaTUBHOI)  MEIWLIUHH, 3 METOK  MOKpalleHHS
nudepeHIiaabHOl JIarHOCTUKY, ONTUMI3AllIl Ta 1HIUBIyani3ailii METOMIB JIKYBaHHS 1
MpOQUIAKTUKHA 3pOCTAaHHS PIBHIB 3aXBOPIOBAHOCTI SIK CEpEJ AOPOCIOro, TaK cepen
IUTA40T0 HaceneHHs. Ciiji BpaxyBaTh TalM-MEHEKMEHT JIJIsl IKICHOTO, BCEO1YHOTO 1
Cy4yaCHOTO  BHCBITJIEHHS  KJIIHIYHMX  TOpoOJeM, a  TakKoX  po3poOJATH,
BIIPOBAKYBAaTH KOHTPOJbHO-OLIHIOBAJIbHI MaTrepiai JJIsi NOTOYHOTO 1 KIHLIEBOIO
OI[IHIOBAHHS.

BpaxoByioun CTyA€HTOIIEHTPUYHY CHPSIMOBAHICTh HABYAJIBLHOTO MPOLIECY, BAPTO
3aJIMIIATH TPOCTIp IS T03aayAUTOPHOI POOOTH 3 3alydYCeHHSIM IHTEPAKTHUBHUX
TEXHOJIOT1M HaBYaHHS, 30KpeMa METOJIB KIIHIYHUX KEWCIB, MPOEKTIB, CIOHYKATH
CTBOPEHHSI TUCKYCIMHUX TPYIl B paMKaxX BUBYEHHS OKPEMHUX JHUCIMIUIIH OCBITHBOI
porpamu.

CnisibHa po0oTa y KOJI OAHOAYMIIB CHPUSTUME PO3BUTKY KOMYHIKATUBHHMX
HABUYOK Ta PO3BUTKY HAyKOBOI TyMKH CTYACHTCTBA.
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BIIJIUB IICUXOJIOTTYHOI KOPEKIIII HA
E®EKTUBHICTH JIKYBAHHS JIIKAPCBKO-
CTIMKOI'O TYBEPKYJIbO3Y Y XBOPHX 3 KO-
THOEKIIEIO TYBEPKYJIBO3/BLI

CxopoxoaoBa Harauas
H.men.H., mpodecop

kadenpu grusiaTpii 1 myJTbMOHOIOTIT
13 “3MAIIO MO3 VYkpaian”

Caraiigak TersiHa

ACHUCTEHT

kadenpu (GTusiaTpii i MyJIbMOHOJIOTII
3IMDY

Hananusa nocnyr MenukorncuxocouianbHoro cynposoay (MIICC) namieHTiB i3
YYTIMBUM Ta JIIKAPCHKO-CTIHKUM TyOEpKYJIbO30M € BKpaii HEOOX1THUM JIJIS M ATPUMKH
MPUXWIBHOCTI J0 JIKyBaHHS MAaII€HTIB 13 TyOEepKyIb030M, 3a1100IraHHs IPUITUHEHHIO
Teparnii 1, BIAMOBIIHO, M1ABUILEHHS €EKTUBHOCTI JIIKYBaHHS 0C10 13 TyOepKYJIb030M.
JIOCTYIHICTh IIUX MOCTYT Ta MOXJIMBICTh OXOIUICHHSI HUMH BCIX OCI0, SIKi JIKYIOTh
TyOepKyJb03, BIANOBIIHO JO iXHIX TOTpeO, PIBHA MNPUXWIBHOCTI Ta/abo
MPUHAIEKHOCTI /0 TPyH MIJBUIIEHOTO PHU3WKY BTpaTH I TMOJAJIBIIOTO
CTIIOCTEPEKEHHS, aKTyaIbHI B YMOBaX BOEHHOTO CTaHy Ta TyMaHITapHOI KPU3H, KON
MaLIEHTH 3 TYOEPKYJIb030M CTHUKHYJIUCA 3 MPOOJIEMOI0 BHYTPIIIHBOIO NEPEMIIICHHS,
BTPATHU pOOOTH, 3HH>KCHHS SIKOCT1 JKUTTSI, 30UTBIIIEHHSI ICUXOJIOT1YHOTO HABAHTAYKEHHS
[1].

AHani3 KJIIHIYHMX JaHuX BKa3dye Ha Te, mo BlJl He € aume cymyTHIM
3aXBOPIOBAHHSAM, a BUCTyNa€e (PaKTOPOM ICHXOJIOTIYHOro pu3uky. Cama juiie Ko-
iH(pexuis BUJI maiixke BTpryl 301Ib1IY€ PU3UK AEIPECUBHUX CUMITOMIB HOPIBHSHO 3
namientamu 3 Th 6e3 BUI. 1le BcTanOBIeHHS 3B'sI3KY MIATBEPIKYE, 110 TICUXOIOTTYHA
KOPEKIIisl € MIPIOPUTETOM IS IT1€1 MOABIMHO Bpa3iuBoi koroptu. Ilepexin B YkpaiHi
10 aMmOynaTopHOi MOJeNl JIIKyBaHHS JIIKApChKO-CTIMKOTO TyOepKyIho3y, BUMAarae
HETaifHOTO PO3IIMPEHHS MOCIYT MCUXOCOIIALHOT MATPUMKHA Ha PIBHI TpOMajau Ta
nepBUHHOI JaHku. lle mnorpeOye cHUCTEeMaTHYHOTO HAaBYAHHA IEPCOHANY Ta
BIIPOBA/HKCHHS CTaHIaPTU30BAHKUX IHCTPYMEHTIB [2,3].

CuHTE3 NCUXOJIOTIYHOT Ta MaTeplaJbHOI JOTIOMOIM Ma€ BHUpIIIAIbHE 3HAUYEHHS,
ockuibkd TamieHtd 3 TB/BIJI wacto cTukarOThCsS 31 3HAYHUMH  COLUAIBHO-
€KOHOMIYHMMHU TpyaHomamu. [IporpamHa oifiHka CBIIYUTH MPO Te, MO IS
JNOCSTHEHHSI ONTHUMAJIbHMX KJIIHIYHUX pe3yJbTaTiB 1HBECTUIIl MalOTh OyTH
CIpSIMOBaHI Ha CTBOPEHHS KOMIUIEKCHUX, 0araTOKOMIOHEHTHUX TICHXOCOIIaTbHIX
MAKEeTIB, K1 BPAXOBYIOTh HE JIUIIE EMOLIMHUN IUCTpeC, aje i (IHAHCOBI Ta XapyoBi
moTpeOu maieHTiB [4].
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B nocnimxenns 6yno 70 xBopux, 3 akux y 33 mamientiB 6y BUJI y moennanni
3 JIIKapCBhKO-CTIHKUM TyOepKylah030M Ta y 37 — JuIe JIKapChbKO-CTIMKUN
TyOepKyI603. B cTarionapi O0yja0 BU3HAYEHO TCUXOJIOTIYHUM CTATyC, THI CTaBJICHHS
JI0 XBOpOOHW TAIliEHTIB, PiBEHb JAEHpecii Ta KOTHITUBHUX MOPYIIEHb. XBOPUM
IPOBOJMIIOCH KOHCYJIbTYBAaHHS, SIK€ CKIAAaTOCh 3 1HQOPMYBaHHS PO XBOPOOY,
NPOBEJICHHS ~ TICUXOJOriyHOI Kopekilii. KoHCylbTyBaHHS € IIIeCHIpSIMOBAHUM,
OpIEHTOBAaHUM Ha ITUI1 TMIJIXO0J0M, MepeBara noysirae y GokycyBaHHI Ha BHYTPIIIHIN
MOTHBAIII] TAIlI€EHTA JI0 3MiHU TOBEIIHKH, MOKPAIIECHHS MPUXWIHHOCTI, 3MEHIIICHHS
BXKMBAaHHS HApKOTUYHHUX I[IpemapaTiB Ta ankoroito. Ha amOynaropHomy erari
JIKyBaHHS MPOJIOBKYBAIOCh HAJaHHS MICUXOCOIIATBbHUX TOCTYT XBOPHM.

[licns 3akiHYeHHS OCHOBHOTO Kypcy XiMioTepamii pe3ynbTaTd JIIKYBaHHS
OLIIHIOBAJIMCH 32 JAHUMH KOTOPTHOTO aHali3y. B rpymi XBopuX 3 JIKapChbKO-CTIHKUM
TyOepKyap030M Ha Goni BIJI-iHdekiii Oynu BTpaueHi [Jis COCTEPEKEHHS JIUIIEe 2
(6,1%) marienta, y XBopux 3 TyOE€pKyJIbO30M BTpaueHUMN MJisi CIOCTEpEKEeHHS — 1
(2,7%), ane mepepane JikyBaHHs Oyinoy 5 (13,5%) Bunaakax.

[IcuxonoriuHa KOpeKIis Ta colliajibHa MATPUMKA € BaXKJIMBUMHU ISl TOKPAIIICHHS
e(eKTUBHOCTI JIIKyBaHHS J1KapChKO-CTIMKOTO TYOepKyJb0o3y y XBopux Ha ¢oni BIJI -
iHdekmii. BoHM 3HAYHO MIABUINYIOTh NPUXUIIBHICTH 1O JIKYBaHHSA 3a PaxyHOK
3HIDKCHHSI TIEPEPBAHOTO JIKYBaHHS Ta 3MEHIICHHS  BTpaT I TOJAJBIIOrO
CIIOCTEPEKEHHS.
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LATIN LANGUAGE IN MODERN MEMES
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Latin language remains relevant in the 21st century due to its foundational influence
on modern languages, law, medicine, philological studies and science. Latin is a crucial
part of the world's unshakeable cultural heritage. Understanding Latin provides insight
into Western civilisation, its history and culture. Its ordered structure helps to develop
critical thinking, logic and problem-solving skills.

Our modern world, which is full of digital technologies, poses new challenges.
People have become really flexible, and respond creatively to these challenges. In this
article we are going to consider memes as a response to modern society.

Memes form the “language of the new era.” They serve as a means of rapid and
ironic communication, expressing emotions and discussing important topics, reflecting
cultural, social, and political phenomena in a satirical and understandable form. In the
modern world, memes act as a unique form of collective consciousness and “meta-
folklore,” uniting people in a single information space.

Memes use a variety of elements, including images, videos, phrases, characters, and
recognizable situations. Often, the basis of a meme is a combination of a visual element
and text. In modern internet slang, a meme is usually associated with humorous
pictures or videos. Speaking about meme as a general notion, we can say that memes
are “cultural code” in the sense that they are the elements of cultural information that
get passed around and evolve from person to person. These memes can be quite
sophisticated, understandable not to a wide audience, but only to those who understand
a certain code, on the basis of which the “game” of memes is built. In this regard, Latin
becomes a secret code that must be deciphered in order to understand the meme. By
using Latin quotes, memes store and transmit cultural information. Original Latin
sayings may be either transformed in the structure of the meme or they may contradict
the pictures/images which accompany the memes.

Let’s have a look at some examples.

Scientia potentia est — is commonly attributed to Sir Francis Bacon, who wrote a
similar phrase, ipsa scientia potestas est ("knowledge itself is power"), in 1597. We
understand this saying in this way: knowledge is the only real power, because literally
everything can be achieved with it. But when this phrase is represented in modern
meme, its meaning changes in a humorous way: in the meme we see this quote attached
to the picture in which a man gains physical strength by using a weightlifting machine;
and the thick books, which serve as weights, refer us to the meaning embedded in the
aphorism. This contrast creates an ironic context. It condemns the common opinion
that strength is everything and intelligence (knowledge) is unnecessary.

Veni, vidi, visa — this transformed saying refer us to Julius Caesar : Veni, vidi, vici
(“I came, I saw, I conquered” — a swift and decisive victory achieved in a very short
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amount of time). But changing the last word is a smart advertising move: in modern
world “visa” is associated with banking system, with different forms of payment. Using
"visa" in this saying, we create a pun about modern consumerism, specifically the ease
of acquiring goods through credit cards: Veni, vidi, visa — I came, I saw, I bought.

Carpe diem (seize the day): used when someone makes an impulsive but fun
decision, such as “eating the whole cake.”

Quid quid latine dictum sit, altum viditur (whatever is said in Latin sounds
profound): used when something completely ordinary or silly is written in Latin to
emphasize the absurdity of the situation.

Teacher: What is 4000 converted into Roman numerals?

Student: “Mmmm”

Teacher: Well done, boy!

In summarizing the main meme functions, we can highlight:

1) gaming function: memes are a popular form of entertainment;

2) representative or advertising function: a meme represents and quickly
disseminates any information (idea, text, image, etc.), popularizes an individual or
group of individuals, and is therefore increasingly used as advertising;

3) communicative function: memes are a means of communication in focus groups,
forums, and chat rooms;

4) integrative functions: recognizing potential communicants according to the
principle of “friend” / “stranger” (cBiii/uy>xwuii) and forming groups based on interests;

5) affective function: the involvement of emotions in the process of creating and
perceiving memes.

Thus, modern memes reflect reactions to current events, reflect typical problems
and the way of life of a particular social group, reflect philosophical interpretations of
life in visual, aphoristic, and parodic forms.

The use of the Latin language in memes is a popular phenomenon in certain online
communities, the humour typically comes from the contrast between the ancient,
prestigious nature of Latin and the modern, often absurd, style of internet memes.

References:
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Studia linguistica. Issue 15. (2019): 181-194. URL:

http://nbuv.gov.ua/UJRN/Stling 2019 15 15

2. Dias, M.C. Defining and characterizing the concept of Internet Meme. Revista
CES Psicologia, vol. 6, No 1 (2013): 82-104
https://www.researchgate.net/publication/257430592 Defining and characterizing t
he concept of Internet Meme

251



PHILOLOGY
DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND
TECHNOLOGIES

HUPPOBE IIEPEBAHTAKEHHSA I TAM’ATb: HOMY
3A0ObYBAUYAM INOKOJIIHHA Z TA ALPHA CKJIAZJTHO
YTPUMYBATHU B TAM’ATI HOBY JIEKCHUKY

Pu:xkoBa BikrTopisi BacuiiBHa,

KaHa. G110, HAYK, TOIEHT,

npodecop kadenpu NPUKIAAHOT JTIHTBICTUKA

HarionansHuil aepoKoCMiuHUHN YHIBEPCUTET «XapKIBChKUN aBialliiHUN THCTUTYT»

JIsmenko Beponika BasiepiiBHa
CTYJEHT
HartionansHuit aepOKOCMIYHUN YHIBEPCUTET « XapKIBCHKUM aBlalliiHUNA IHCTUTYT»

Beryn. CywacHa cucremMa MOBHOI OCBITM 1HiepeOyBae B CTaHl AaKTHMBHOI
TpaHc@opmarlii, 3yMOBJICHOI He JuIlle MU(POBI3AIIEI0 OCBITHBOIO MPOCTOPY, a i
3MIHOIO KOTHITUBHUX XapaKTEPUCTUK HOBHUX MOKOJIIHB 3100yBauiB OCBITU. [[oKOIIHHA
Z 1 Alpha 1eMOHCTpPYIOTH 1HIIY MOJENb CIPUUHATTSA 1H(OpMaIli, y SKiil IBUIKICTb,
BI3yaJIbHICTh Ta IHTEPAKTUBHICTh MEPEBAKAIOTh HAJ MOCIIJIOBHICTIO W TIMOWHOIO
ompaloBaHHs Marepiainy. Taki 0COOIMBOCTI CHPUSIOTh THYYKOCTI MHUCIICHHS, MIPOTE
OJIHOYaCHO (POPMYIOTh CXHWJIBHICTH O TIOBEPXHEBOT'O 3aCBOEHHS 3HAHB 1 IIBHJIKOTO
3a0yBaHHs JieKcUKH. Lle cTaBuTh nepes JHrBOAMIAKTUKOIO 3aBAAHHS MOIIYKY HOBUX
M1IX0/1IB, IO BPaXxOBYIOTh KOTHITUBHY MPUPOJIY CYYACHOTO ITUGPOBOTO MOKOJIHHS.

Meta po06oTu. BusinenHs MexaHi3MiB KOTHITUBHOTO MIEPEBAHTAXKEHHS Y TIPOIIEC]
3aCBOEHHS JICKCUKH MOKOMHHAMHU Z Ta Alpha Ta BU3Ha4YeHHS IUIaKTUIHUX YMOB, 3a
AKX IM(PPOBE CEPEAOBUIINE MOXKE CTaTH HE JDHKEPEIoM TepeHaBaHTAKEHHS, a
YUHHUKOM M1JBUILIEHHS €(DEKTUBHOCTI 3araM’ ATOBYBaHHS.

Marepiaim Ta Meroam. MarepiaqioM JOCHIIKEHHS CTald Pe3yJbTaTH
aHKeTyBaHHs 52 3700yBayiB 0CBITH BikoM 16—23 poku, cepen sikux 46,1 % — cryaeHTH
OakanaBpaty uu Marictpatypu, 42,3 % — BUITyCKHUKH 3 JJOCBIJIOM BUBUEHHSI 1HO3EMHOT
MOBH, 11,5 % — MalOyTHI 3100yBaul BHILO] OCBITH.
JInst NOCSTHEHHST METH 3aCTOCOBAHO METOJM AHKETYBaHHsSI, KIJTBKICHOTO aHalli3y
OTPUMAHUX JIAHUX, Y3araJbHEHHS HAYKOBUX Ta IHTEPIPETAIlIHHO-aHATITHIHUM T1IX1]
710 BU3HAYEHHS IPUYUH 1 TIPOSIBIB IU(PPOBOTO NIEPEBAHTAKECHHSI.

Pe3yabTaTu Ta 00roBopeHHs. Sk 3a3Hauae A. MenbHUK, HABITh MYJIbTUMEIIHE
HACHYEHHS KypCIB HE TapaHTye edeKTHMBHOCTI HaBYaHHS, SKIIO HE BPaXOBYIOTHCA
MICUXOJIOTO-KOTHITHUBHI XapaKTePUCTUKHU 37100yBaviB: «HaAMIpHA KUTbKICTh Bi3yaIbHOI
1HbOopMallli MOKe epeBaHTaXyBaTH yBary 3/100yBadiB OCBITH 1 3HUKYBATH 3[aTHICTb
0o ocMucieHHss marepiany» [1, c. 106]. Otxe, nudpoBe cepeloBUllIe, Y SIKOMY
«OKMBYTBY» 37100yBaul MmokoJiinb Z Ta Alpha, BogHOYac € pecypcoM 1 TKepernoM
MepPEeBaHTAKEHHS, 10 0E3MOCEPETHRO BILUTUBAE HA MPOILIEC 3araM’ ITOBYBaHHS.

CyuacHi 3100yBayi cripuiiMaroTh iH(pOpMaIit0 IBUAKUMH 30POBUMH IMITYJIbCAMU,
4acTo MePEeMHUKAIYUCh MIXK JKepesiaMu JaHuX. Taka 6araro3aauHicTh 3HUKYE 00CST
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poOouoi mam’siTi, TOOTO 3AATHOCTI YTPUMYBAaTH HOBY 1H(POPMAIIO JOCTATHHO JOBTO
JUTsE 71 OCMUCIICHHS Ta IEPEXOAY B IOBTOTPUBAIY IaM ATh.

[Tam’s1Th 1 yBara y nmpejcTaBHUKIB MOKOIIHBL Z Ta Alpha GyHKIIIOHYIOTh Y peKuMI
«(pparMeHTOBAHOTO TMOTOKY»: yBara JIETKO 30YyJKY€TbCs, aje IIBHUJKO 3racae, a
MOBTOpPEHHS 0€3 eMOIIMHOTrO 3ajdydyeHHS HE NPHUBOJUTH JO  MIIHOTO
3amam’sitoByBaHHs. lLle migTBepmxkye C. HO. HikonaeBa, Haromjomryiouu, 10
«EMOIIIMHUM cTaH Oe3MocepeHbO BIUIMBAE HA pOOOTY MaM’ATi: y4acTh 37100yBaviB y
I[IKaBid Ta OCMUCICHIN MISUTPHOCTI IMIJBUINYE EMOIIMHUN TOHYC 1 CTUMYJIIOE 0
aKTUBHOI poboTm» [2, c. 224-225].

Jis raubmoro po3yMmiHHS MeEXaHi3MIB IU(GPOBOrO MEpPEeBaHTAXXEHHA OyJio
MIPOBEJICHO OMUTYBaHHs 52 3700yBauiB OCBITH BikoM 16—23 poku, cepen saxux 46,1 %
— 3100yBaul OakanaBpary 4yu Marictparypu, 42,3 % — BUIIyCKHHKU 3 JOCBIIOM
BUBYEHHS 1HO3€MHOI MOBH, 11,5 % — MaitOyTHi 3100yBayi BUILIOT OCBITH.

Pe3ynbraTi mOKazaiy, MO0 TMEpeBa)KHA YACTHMHA PECHOHJIEHTIB BIIUYyBa€e
iH(dOopMaIliiiHe nepeHaBaHTaKeHHS IPU BUBUEHHI Jiekcuku: 38,5 % — «uacto» ta 36,5
% — «Homi» (paszom 75,0 %). 3HAaUYHO MEHIIIE PECIOHACHTIB BIAMOBIIN «3aBXKIN
(13,5 %), «pigko» (9,6 %) Ta «Hikoam» (1,9 %), 1110 CBITYUTH PO CUCTEMHY TTPOOITIEMY
KOTHITUBHOTO HaBaHTAXEHHS MpU poOOTI 3 BEIMKUMU OOCATaMHU JIEKCUYHOTO
Marepiany. Hanmumok matepiany, He0OXiIHICTb IIBUAKOI peaKilii Ta BeJIMKa KiJIbKICTh
upoBUX CTUMYIIIB (OPMYIOTH CTaH MOCTIMHOTO KOTHITUBHOT'O HABAHTAXKEHHS, KU
3aBakae (pikcallii HOBUX CHIB y JTOBFOTPUBAJIIN 1aM’ sITI.

52 BIAIIOBII1

® 3aBxau

® Yacrto
Taomi

® Pigxo

® Hixonu

PucyHnok 1. Pe3ynbpTaTi onutyBaHHS 11010 1HOOPMAIIHHOTO IEpeHABAHTAKCHHS
[BriacHa po3po6ka aBTOpiB]

Emorriiine HaBaHTaXEHHS TaKOXX BUSBUJIOCS 3HAYHUM. 3a pe3yJbTaTaMy HAIIOro
omutyBaHHs 51,9% pecCHOHIEHTIB BKa3aldH, IO 1HOAI BITYYBAIOTh EMOIlIHE
HanpyxeHHs; 26,9% — mo vacto (auB. puc. 2). lle cBiguuTh, 10 NEepeBTOMa Ta
BIICYTHICTh €MOIIIHHOTO MIIKPIMUICHHS BEAYTh JO 3HWIKEHHS yBaru i MoTHBAIlii, a
OTKe€, 1 10 3HWKEHHSI €(pEKTUBHOCTI 3aram’ ITOBY BaHHSI.
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52 BIAIIOBI/II

® Tak, yacTto
® Taxk, iHOmI
© Hi, maiiyke HIKOIA
® Hi, 30BciM

PucyHok 2. Pe3ynbprat onuTyBaHHS 100 €MOIIIMHOTO TIepeHABaHTAKCHHS
[BracHa po3poOka aBTOpiB]

[HKONMM TepeBaHTa)XCHHS € HACTIIBKA CHJIBHHM, IO 3J00yBavi MpPHHMAIOTh
pillICHHST HE HaBYATHCS B3araji. 3a HaulmMu AaHUMHU 57,7% ONMUTYBaHMUX 313HAJHCS,
110 BiZIMOBIISTUCH BiJl BUBUYCHHSI JICKCHIKH Y€PE3 €MOIIIITHE BUCHAKCHHS.

52 BIAIIOBI/TI

® Tax
o Hi

Pucynok 3. Pe3ynbratu onuTyBaHHS 111040 BIAMOBH Y BUBUCHHI JIEKCUKH Yepe3
eMolliiiHe epeHaBaHTaxeHHs [BiacHa po3poOka aBTOpiB]

[Ile omHi€r0 CepiiO3HOI0 MPOOJIEMOI0 € HecTaya 4Yacy, SKUH OCBITHI MPOTrpaMu
BUJIUISIFOTh Ha BUBUEHHSI JIeKCUKH. [le miaTBeppkyroTh yci onutaHi: 44,2% 313Hanucs,
110 3a3BUYail vacy He Buctadae, 11,5% BigzHauuiu, 1110 4acy HE BHCTa4ae Maiixe
3aBxau 1 40,4% — nmemo BiluyBarOTh YaCOBE HaBAaHTAXKEHHsI. bpak dacy nmoeaHyeThes
3 1H(QOpMAIIHHUM THCKOM, IO CTBOPIOE €(EKT «IOBEPXHEBOI yBarmW»: 3HAHHSI
Ha0yBarOTHCS MIBUIKO, aJi€ 3aKPITUTFOIOTHCS CIa0KO.
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52 BIAIIOBII

@ Taxk, 3apxau Buctadae. He BimuyBaio
YacOBOTO HaBaHTAKCHHS.

@ 3a3Buuaii BucTayae. TpoxXu BiauyBaro
YacoBe HABaHTa)KCHHSI.

@ 3a3Buuaii He BucTadae. BiquyBaro
YacoBe HABAHTaXKEHHSI.

@ Maiike HIKOIH He BHCTAUae.
BiguyBaro yacoBe HaBaHTaKEHHS.

PucyHnok 4. Pe3ynbrat OnmuTYBaHHS 11010 YaCOBOTO IepEeHaBAHTAXKCHHS
[BracHa po3poOka aBTOpiB]

Hapemiri, y nutanus «llo ams Bac € HalOLIBIIOI CKIAAHICTIO Y BUBUYEHHS
BEIIMKOI KIJIBKOCTI CJIB 1HO3EMHOIO MOBOIO?» 44,2 9% y4yaCHUKIB Ha3BaJIH
3armam’sITOBYBaHHS HOBHX CJIiB HalickinaaHimmMm. Lle 703Bosisie 3poOouTH BUCHOBOK, IO
MePEBAHTAXEHHS MaM’sIT1 — HEe TPOCTO HACIIJOK 30BHIIIHBOTO TUCKY, a MPOSB 3MIHU
KOTHITUBHO1 JAUHAMIKHA CY4acCHOTO TMOKOJIIHHSI.

[Io m1st Bac € HAMOLIBIIOK CKIIATHICTIO Y BUBYCHHI BEITHKOI KITBKOCTI CIIB iHO36MHO MOBOKO? (MOYKHA
00paTH KiIbKa BapiaHTiB)

52 BIIOBII

CxJiaHo 3amaM'saTaTi HOBI
clIoBa

23 (44,2%)

Broma, cTpec, eMoritine
HABAaHTAXKCHHSI II1/T YaC BHBYCHHSI

16 (30,8%)

Binuyrtsa iHp-0T0
HepeBaHTaKeHHS

31 (59,6%)

bpak gacy, BiT9yTTs 4acoBOTO
HaBaHTaXCHHA

26 (50%)

BixcyTHicTh MOTHBAIIIT

15 (28.8%)

31a€Thes 1O TH Bee OIHO He
3amaM'sTaenl, CKinbKH O Jacy He
BHTpadaB

0 10 20 30 40

PucyHnok 5. Pe3ynbratyl onmuTYBaHHS 1100 HAMOUIBIIKMX MPOOJIeM Mif yac
IHTEHCUBHOTO BUBUYEHHS BEJIMKOI0 00CATY JIeKCUKH [BiiacHa po3poOka aBTOpIB|

1 (1,9%)

Xoua cMmapr-iatdhopmu  (Quizlet, LearningApps, Wordwall Tomo) 3matHi
MOJIETIIIUTH TPOIEC 3aCBOEHHS Yepe3 Bi3yauli3aliio i reimidikaliiro, BOHU TaKOX
MOXKYTh MiJICHJIIOBATH KOTHITUBHE TEPEBAaHTAXCHHS Yepe3 HaJUINIIOK CTHUMYJIIB.
A. MenbHUK TIIKPECIOE: «KOTHITUBHA aKTHUBHICTh Cy4acHOro 3700yBada OCBITH
B1JI0YBA€THCS Y CEPEAOBUII HAAMIPHUX 1H()OPMALIMHUX [TOAPA3HUKIB, J€ yBara 4acto
NepexoIuTh Bif 3MIcTy 10 opmm» [1, c. 108].
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OTxe, TEXHOJNOTIi MOXYTb OyTH $K KOMIIEHCATOPOM, TaK 1 MPOBOKATOPOM
TepeBaHTaKEHHs MaM’ATi. IX e(eKTUBHICTh 3aleXkKUTh BiJ JUAAKTHYHOTO IU3aiHY:
TeMIy TIOJJaHHS MaTepiany, J03yBaHHS iHGoOpMallii, HasSBHOCTI 1HTEPBAIBHOTO
MOBTOPEHHS Ta €MOLIMHO 3Hauymoro koHTekery. Ak nigkpecitoe C. FO. Hikonaena,
«I1iKaBa i OCMUCIICHA JISJIbHICTRY aKTUBI3YE IaM’SITh [2, ¢. 225], a 0TXKe, TEXHOJIOT14H1
IHCTPYMEHTH MaroTh 3a0e3IleuyBaTh caMe TaKy JisJIbHICTh, a HE JIMIIE Bi3yallbHi
e(eKTH.

[{udpose nepeBaHTaXKEHHS MPOSBISETHCA Y TPHOX B3aEMOTIOB SI3aHUX TUTOIMHAX:

1. YBara: kopoTkuii (POKyc KOHIIEHTpAIlil, CXUIBHICTh J0 BiJIBOJIKAHb 1 IIBUIKOTO
MepEeMUKaHHS.

2. Ilam’aTh: mOMiHYBaHHS KOPOTKOTPHBAJIOTO 3allaM STOBYBaHHS, MOTpeda y
4acTOMY ITOBTOPEHHI.

3. Emorriiina perynsiisi: 3ajexHICTh €¢()eKTUBHOCTI HABUYAHHS BiJl PIBHS IHTEPECY,
MOTHBAIIT Ta 3HUKEHHS CTPECY.

[{i YMHHUKY BIUIMBAIOTH HE JIMIIIC HA JIGKCUYHY KOMIIETEHTHICTD, & i Ha 3araJibHy
3J1aTHICTb 37100yBayviB 70 pedieKcii i KpUTUYHOTO OCMHCIIEHHS MOBHOT'O MaTtepiaiy.

[IpoGnema 3acBOEHHSI JIEKCUKH TOKOJIHHAMH Z Ta Alpha momnsirae He CTUIBKU Y
BIJICYTHOCT1 3A10HOCTEH, CKUIBKM Yy 3MIHI KOTHITUBHOTO PUTMY Ta €MOLIMHOI
nuHaMiku HaBuaHHs. [{udpoBe cepenoBuile CTBOPIOE BUCOKUN PIBEHb CTUMYJIALII],
asie He 3a0e31mevye yMOB JiJisl TTIMOOKOTO KOAyBaHHs 1H(OpMaIlii B maM’siTi.

[TomonanHs UX TPYAHOIIIB MOKIIUBE 3a YMOBH:

1. IlpoBamkeHHS IHTEpPBAJIbLHUX IIOBTOPCHh 1 KOHTEKCTHHUX 3aBlaHb, IO
aKTHUBI3YIOTh JIOBTOTPUBAITY ITaM STh.

2. 30aJ1aHCOBAHOTI0 BUKOPUCTAHHS MYJIbTUMEIINHUX €IEMEHTIB.

3. CrBOpeHHA €MOLIHHO MIATPUMYBAJIBHOTO CEpPENOBHUINA, SKE MIJABUIILYE
3QJIy4€HICTh 1 3MEHIIIY€ CTPEC.

Takum yrHOM, HU(POBE MEPEBAHTAXKEHHS € BOJHOYAC CUMITOMOM 1 HACIIJIKOM
KOTHITUBHO1 €BOJIOIIT cydacHOTro 3700yBava. Po3ymiHHS 110r0 MeXaHI13MiB BIIKpHUBAE
IIUISIX 71O OHOBJICHHSI METOJIMKH BUKJIQIaHHSI JIEKCUKHU — B1JI KIJIbKICHOTO 3aCBOEHHSI JI0
SIKICHOTO OCMHCJICHHSI MOBHOTO Matepiay.

Cnucok Jgireparypu:

1. Menbuuk, A. OcobIMBOCTI KOTHITUBHUX MPOIECIB 3700yBayiB BUIIIOi OCBITH B
cydacHomy iHdopmaliiHoMmy mpoctopi / A. MenbHuK // 301pHUK HAyKOBHUX Ipallb
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117.(27)
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AHTJIOMOBHUMMU BIBHEC-IUCKYPC: CTPYKTYPA,
JIEKCUYHI OCOBJIMBOCTI TA JKEPEJIA
OOPMYBAHHAA

PuxkoBa BikTopis BacuiiBaa
KaH[. Q17I0JI. HAyK, TOIEHT
HarionansHuit aepoxocMiuyHuM
VYuiBepcuret «XA»

M. XapkiB, YKkpaiHna

TepuonoJ IBan Bosioaumuposuy
MaricTp

HanionansHuii aepoKOCMIYHUN
VYHiBepcuret «XAl»

M. XapkiB, YKpaiHa

AHIJIOMOBHHI Oi3HEC-IMCKYpC Tiependayae JBa acleKTH aHali3y: aHali3
MMCbMOBHX >KaHPIB, peajai3oBaHUX Yy OQILIMHO-IIJIOBOMY CTHJII MOBJIEHHS 1 aHaji3
YCHUX JKaHpIB, 10 SIKUX HaJeXaTh CHIBOECIU, TeJePOHHI pO3MOBH, HApaIH, JUIOBI
MIePEroBOPH, IIpe3eHTAallli, KOH(pEPEHIIil Ta iHII (OPMH KUBOT O13HEC-KOMYHIKAIIli, 1110
BII3HAYAIOTHCA JUHAMIYHICTIO, 1HTEPAKTHUBHICTIO Ta cHUTyaTuBHICTIO. Came
MOEHAHHS THUCbMOBUX 1 YCHUX JKaHpIB JIO3BOJIIE KOMIUIEKCHO JIOCHIIUTU
OCOOJIMBOCTI aHTJIOMOBHOTO OI3HEC-IUCKYpCy Ta MOro BIUIUB Ha €(EKTUBHICTH
JJIOBOTO CITUJIKYBaHHS, 11O JO3BOJISI€E BUBYUTH HE JIMIIE MOBHI OCOOJIMBOCTI Oi3HEC-
KOMYHIKaIlii, a i COIOKYJIbTYPHI YHHHHUKH, 5IKI OPMYIOTH ii 3MICT Ta IUHAMIKY.

JloCliTHUKY BUOKPEMITIOIOTh KUJIbKa MIABUIIB O13HEC-TUCKYPCY, Cepe SIKUX:

- npodeciiinmii — BUKOPUCTOBYETHCA IM1JT 4ac MIKOCOOUCTICHOI KOMYHIKAIlli MIXK
KOJIEraMH, TapTHEPAMU YU KJIIIEHTaAMH Ta XapaKTEPU3YEThCS HAIBHICTIO MPOodeciitHOi
TEPMIHOJIOT] 1 613HEC-CclIeHTy (0cOOIMBHI O13HEC-CIICHT);

- JOKYMEHTHHI — OXOIUTIOE MOBY OMILIIHUX AOKYMEHTIB, 3BITiB, KOHTPAaKTIB,

JIJIOBUX JIUCTIB;

- PUTYaJIbHUN — peami3yeThesl y GOpMalbHUX BUCTYIIAX, HApajaaxX, MPe3eHTaIlifX,

3BITax;

- HaBYAJbHO-HAYKOBUN — TPEICTABICHUNA y MAPYYHHUKAX, TOCIIIKEHHSIX Ta
HaBYAJIbHO-METOJUYHUX MaTepianax;

- 0i13Hec-MeniagucKkype — QyHkiionye y 3MI, 110 BUCBITIIOIOTh €KOHOMIYHI Ta

KOpHopaTuBHi nutanHs [1, c. 27-32].

Pa3zom 13 TepMiHOM «Oi3HEC-TUCKYPC» TaK0X BUKOPUCTOBYIOTh TEPMIH <«JIIOBUN
TUCKYpe». Xoua TePMIHM BUAAIOTHCS CMHOHIMIYHHMMHU, JIIHTBICTH HaroJolIyrTh Ha
HEOOXITHOCTI po3rIsiAaTH O13HEC-TUCKYPC K CAMOCTIMHUIA TUIT JUCKYPCY.

3arajioM, OCHOBHI pycu O(DIIliHHO-A1JI0BOT aHTJIIMCHKOI MOBH TIepe10adaroTh:

- YITKICTh, TOYHICTH 1 OJTHO3HAYHICTh (DOPMYJIIOBAHB;
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- BUKOPHCTAHHS CIIel1aTbHOI TEPMIHOJIOT1T, KIIiIIIe, CTAHAPTHUX (hpa3 1 Ia0JIOoHIB;

- HeUTpanbHui, opiMiiHNUNA TOH 0€3 eMOIIMHOCTI, YacTe BUKOPUCTAHHS ITACUBHUX
KOHCTPYKIIiH;

- CKJaJHi, CKJIAIHO-IIANOPSIKOBAHI PEYEHHS, YacTO 3 BEJIMKOK KUIBKICTIO
HiJAPSIAHUX YaCTHH;

- BKMBaHHS CJIIB y MpsSIMOMY 3Hau€HHI, MIHIMyM CHHOHIMIB, CKOpOYEHbH Ta
abpeBiaTyp;

- BHCOKAa CTaHAapTHU3aIlis, TPAIUIIIAHICTG 3ac00IB BUPAXKCHHS, Y>KHBAHHS
apxal4HHX CIIIB Ta BUPA3iB.

JJis 1i10BOTO IUCKYPCY XapaKTepHi Taki 0COOIMBOCTI:

- oOMeXeHa KITBKICTh JICKCUYHUX OJMHHIIb, BEJIUKY YACTKY SKHX CTAHOBJISTH
MOBHI IITaMIIH, 5IK1 BIJINOBIIaI0Th HA TUMOBI CUTYAIlli IJIOBOi KOMYHIKAIIIi;

- BUKOPUCTaHHA NPSIMUX 3HAYEHD CIIIB 13 METOIO 3a0€3MEUYEHHSI YITKOCTI, SCHOCTI
1 OJTHO3HAYHOCTI ITOB1JJOMJICHHS;

- PeryJsiTUBHO-IMIIEPATUBHUN XapaKTep JOKYMEHTAIlli;

- TOKYMEHTaJIbHICTh (KOKHHUM TEKCT Ma€ XapakTep JOKYMEHTA);

- YCTaJIeHICTh (3arajJbHONPUUHATI MIA0JOHU 1 KIIIIE 3aJIMIIAIOTHCS HE3MIHHUMU
IPOTATOM JOBIOT0 4acy);

- IOTpUMaHHS TPaBWJI BEACHHS JUIOBOTO CIUIKYBaHHS (YCHOTO Ta MHUCHMOBOTIO)
3317151 EKOHOMIT Yacy 1 3yCHJIb YYaCHUKIB KOMYHikailii [2, c. 85—87].

J1o NeKCUYHUX 0COOIMBOCTEN aHIJTIOMOBHOTO 013HEC-TUCKYPCY HAJIEKAaTh:

- HasABHICTh  CHELIAI30BaHOI  TEPMIHOJIOTII  (MICTUTh  TOHSATTS,  fAKI
BUKOPUCTOBYIOTh B O13HEeC-KOMYHIKalli. CI0J1 MOXYTb YBIUTH TEPMIHU 3 OYyIb-SIKUX
rajgy3ed JIOJICBKOT AISTIBHOCTI, SIKI € 3arajbHUMM Ui JEKUIbKOX Tally3ei, ToOTO
(YHKIIOHYIOTH HE TUIBKH B IJIOBOMY CILJIKYBaHHI);

- HasIBHICTh a0peBiaTyp Ta aKPOHIMIB, a TAKOX KIIIIIE M CTIMKUX CJIOBOCIOIYYEHb,
110 3a0€3MeYyI0Th TOYHICTh 1 CTAHAAPTU3ALI0 CIIUIKYBaHHS.

- HasIBHICTH (DPA3€0JIOTI3MIB, 1/110M, CIICHT13MIB 1 KapTOHI3MIB 1T EKCIIPECUBHOCTI
1 camoBHUpakeHHs MOBILIA [3; 4; 5].

MoBa  Oi3Hec-IMCKypCy  BiA3HA4YaeThCsi  ODIMINAHICTIO,  CTHJIICTHYHOIO
HEUTPAIBHICTIO, MIHIMyMOM €MOIIiid, aje BOJHOYAC MOXKE MICTUTH 3aByalbOBaHY
EMOIIIIHICT Yepe3 11I0MaTUYHICTh Ta 00pa3HICTh (PPa3eoTOTIUHUX OJTUHUIID.

Jlnst Gi3HEC CHUIKYBaHHS XapakTepHI mependadyBaHICTh Ta CTPYKTYPOBAHICTb.
BaxxnuBi TOYHICTh, JIOTIYHICTH 1 JOTPUMaHHSA MNpUHHATHX HOpM. Iloka3oBe
BUKOPUCTAHHA THUIIOBMX MOBHHUX IIa0JIOHIB, CJIIB y NPsIMOMY 3Ha4€HHi. BiiabIIicTh
TEKCTIB MalOTh IOKYMEHTHUH XapakTep. MoBa JI1JI0BOT KOMYHIKaIlil XapaKTepU3yeThCs
Ak odiuiiiHa, HEWTpaJbHa W CTpUMaHa, aje 1HOJAI MOXE MICTUTH MPUXOBAHY
E€MOIIIMHICTD, SIKa MEepPeacThcs 3 JIOMOMOTOK 1IIOMaTUYHUX BUpPa3iB ad0 oOpa3HUX
Mmetadop [6, c. 26]; [7, ¢.13]; [8].

Po3srisiHemMo 3pa30k aHIIIOMOBHOTO YeKa Mpo cIuiaty [9] sik eneMeHTa mucbMOBOTO
XKaHpy Oi3Hec-AuCKypcy. B TekcTi Mo)KHa MOMITHTH AUIOBI Kilille, abpeBiaTypu Ta
crieriaabHl O13HeC-TepMIHU:

- “pay to the order of” Ha yekax MEpPEKIANAIOTh SK «CIUIATUTH HaKazy» ado
«3aIIaTUTH 32 Hakazomy». lle crangapTHUil 0aHKIBCHKHMI BUpa3, KM O3HAYAE, IO
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CyMa ueka Mae OyTH BUIUIaueHa 0co01, 3a3HaveHiil micnd i€l ¢ppas3u, abo ToMmy, KOro
BOHA YIIOBHOBA)KUTH;

- “MEMQO” na 4eky MHepeKialaloTh K «IIPU3HAYEHHS IUIATeXy» abo MPOCTO
«mpumiTkay. Lle micie, 1e MOkKHa KOPOTKO 3a3HAYMTH, 32 IO 3AIHCHIOETHCS TIIATIK
(HampuKIaa, «OpPeH A 3a TPABEHBY» YU «OIlIaTa MOCIyT»);

- “authorized signature” TepeKIaNalOTh SK «YMOBHOBAXECHUM IIAMUCY abo
«HAIUC YIOBHOBaXKEHOT ocoOm». Lle miclie, Ae BIacHUK paxyHKY abo ocoba 3 mpaBoM
HIAMUCY CTaBUTH CBIM MiMUC A7 MIATBEPAKEHHS J1MCHOCTI YeKa.

3 iHmOr0 OOKY, MPOaHaTI3yeEMO MOBY YCHOTO aHpPY O13HEC-TUCKYPCY — JITOBOL
oecigu (muB. puc. 1):

Hey, | wanted to personally and

make your :
| 120/2017 i» B & [ O

Puc. 1 Kaap 13 kinoctpiuku “The Pursuit of Happyness (2006)” [10]

Pemtiky B3sT0 13 KiHOCTpiuku ‘‘“The Pursuit of Happyness (2006)” — ykp.
«Y TOHHUTBI 3a mAacTAM». Y X0l MI>KOCOOUCTICHOI B3a€MO/Iii, IEPCOHAX aKTopa Yisa
CwmiTa BUKOpHCTOBYE (PpazoBe nieciaoBo to drop something off — fo take someone or
something, esp. by car, to a particular place — NO0CTaBUTH KOTOCH / IIOCh Y MicCIIe
npusHaueHHs). “To drop something off”’ o3Ha4yae MPocTo 3aBe3TU a00 3aJTUIIUTH IIOChH
y TIEBHOMY MICIIi, 4acTO 0e3 0coOIUBOrO (hOpMaIbHOTO MPOIECYy — HampukiIad, «51
3aimy ¥ 3ajmumry OKyMEHTH Ha pecemieHi». “To deliver” — 1me mocTaBuUTH 1IOCH
oQiIiAHO, YacTO 3 MIATBEP/UKEHHSM OTPHUMAHHSI, HAMPUKIAL, Kyp €p IOCTaBIIIE
MOCWIKY aapecary. TakuM YHHOM, MOBEI[b MIPAarHe JOCATTH KOMYHIKATUBHOTO €(DEeKTY
«s1 CBii», BCTAHOBUBLIM JIPY>KHI CTOCYHKH 1 3aBOIOBABILIM YyBary Ta JOBIpY IHILIOTO
KOMYHIKaHTa.

bizHec-ciieHr noeanye B co01 JOBUIbHI TEMATUYHI TPYIH, SIKI XapaKTEPU3YIOTh HE
TUJIKY MOBJICHHEBY JISUTbHICTh YYACHHUKIB PI3HUX O13HEC-MPONECIB, & i TUIIU IXHBOTO
MUCJICHHS 3 TOYKH 30py JIEKCHKO-CEMAaHTHYHOTO aHANI3y HKEPETIOM aHTIIOMOBHOTO
CIICHTY €:

Anmpononimu. Y G13HEC-CIEHTY MOIIUPEH1 1711I0MU 3 iIMeHaMu: “being a Jack of all
trades” (JTroguHA, sIKa BMI€ BCE TIO-TPOXH) TOIIIO.

259



PHILOLOGY
DEVELOPMENT OF SCIENCE: THEORIES, METHODOLOGY, PRACTICE AND
TECHNOLOGIES

Tonounimu. ToroHiMU B Oi3HEC-CICHTY aHIIIMCBHKOI — 1€ HA3BH MICT, KpaiH 4u
pErioHiB, SKI BUKOPUCTOBYIOTH JIJIsi IMO3HAYCHHS IMEBHUX O13HEC-TPOIIECIB, CTUIIB
poboTH uu HaBITH TUMIB KoMmnaHii. Hanpukman, “Wall Street” o3nauae ¢hiHaHCOBUM
cekrop CIIA.

Abpesiamypu ma axpounimu. KPI (Key Performance Indicator), CEO (Chief
Executive Officer — 11e ckopoueHHs, K1 IIBUIKO MEPENarOTh CKJIaAHI MOHATTS Ta
€KOHOMJIATH Yac y cruikyBanHi [11, ¢. 170-173].

3miwani cnoeokomniekcu, fKi BHUHHKAIOTH MDK PI3HUMHU IIapaMHu  JIEKCHUKH
aHTJINCHKOT 1 YKpAiHCHKOT MOB 1 BIJMOBIIHO OTPUMAIOTh HOBI BIATIHKH 3HAYEHb:
“monkey business”’ (migo3pina moseaiHka abo podoTa, ika He MPUHOCUTH KOPUCTH).

Memadgpopuuni eupazu ma idiomu. Hanpuxnan, “low-hanging fruit” (meta, siKy
MO’KHA JIETKO JOCATTH) ToIo [12].

3anosuuenna 3 inwux cgep. Hanpuxian 3 IT, cmopry, BIHCBKOBOI CIpaBu:
“benchmark” — «OpIEHTUDPY, €TAJIOH, 3pa30K JJIs MOPIBHSAHHS (HAIPUKJIIAJ, «B3ATH 3a
OeHUMapK HaMKpaIlll MPaKTUKN).

Cnogocknaoanns ma ckopodents. HoB1 c10Ba yTBOPIOIOTHCS MUISIXOM TOETHAHHS
PI3HHX KOpeHiB: “growth hacking” («po3ragaTé CEKpeT pPOCTy TMOMUTY») abo
ckopoueHHs: ASAP (as soon as possible — sskHaNIIBUAIIIE) TOIIIO.

IIpogecitinuii scapeon. Cnopa, 0 BUHUKAIOTh Y BY3bKUX MPOQECIHHUX KOJIax 1
MOCTYIIOBO CTalOTh 3araJIbHOBKUBAHUMU B O13HECI: “oversight” («KOHTpOJIb, HATIISI,
a00 KEPIBHUIITBOY).

Axkcionoeiuni  nexcemu (nuchemizmu  Ta eBdemizmu). Hanpuknan, g0
eBpeMi3MIB MOKHa BiiHECTH: “lef go” (3BINBHUTH — 3aMicTh “fire”), “downsizing”
(ckopoueHHs WTaTy — 3aMicTh ‘“‘mass layoffs”).

OTxe, JTEKCHKO-CEMaHTUYHA CHCTEMa MOBH — 1€ BIOPSAKOBAaHA CYKYIHICTh
CJIOBHUKOBUX OJMHMIb 13 PI3HUMHU BHUIAMH 3B A3KIB, 5Kl 3a0€3Me4yroTh ii
HUTICHICTh. Y XOJ1 aHalli3y aHTJIOMOBHOT'O Oi3HEC-CJICHTY MOXHa BUIUIUTH TakKi
JIEKCUKO-CEMAaHTUYHI KaTeropii sK aHTPOMOHIMH, TOTOHIMHU, alpeBiaTypH,
3MIIIaHl CJIOBOCTIOJYUYEeHHs, MeTaopu Ta 3amo3udeHHs 3 1HmUX cdep, sKi
Bi0OpaxarTh crenndiky 0i3HEC-KOMYHIKAIlll Ta MUCIICHHSI YYaCHUKIB PUHKY.

bizHec-cieHr € AuHaAMIYHUM SBUIIEM, SIK€ (HOPMYEThCSA Tij BILUTUBOM PI3HUX
JOKepel: po3MOBHOT MOBH, TpodeciiiHoro cepemoBuia Ta iHTEpHETY. OCHOBHOIO
pucoro O13HEC-CIIEHTY € WOTO MOCTIHAa HOBU3HA Ta 3[IaTHICTh MIBUAKO aJalTyBaTHCS
JI0 3MiH Yy CYCMUIBCTBI Ta TEXHOJOTIIX. 3HAYHA YACTHHA TEPMIHOJIOTIi Ma€ BIHCHKOBE
MOXO/DKEHHS, 0co0smBO micast [lpyroi cBiTOBOi BiliHM, KOJIM BIMCBHKOBI (hpasu
NepeKovyyBaJid 'y Oi3HEC-CEpeloBUILE, HAJIaloud AUIOBIM KOMYHIKalli BIIYYTTS
OpraHi30BaHOCTI ¥ YITKOCTI.

Imxenepis, [T Ta Hayka Takok CYTTEBO BIUIMHYJIM Ha Oi3HEC-)KAPTOH, KU CTaB
HEBI1J’€MHOIO YACTHHOIO Cy4acHOi O13Hec-IeKCukH. BogHouac, ynuMaio ciiB 1 BUpa3iB
MPUHIIUIN 3 TTOBCSAKICHHOI PO3MOBHOI MOBH, OTPUMABIITN HOB1 3HAYCHHS Y JIJIOBOMY
KoHTeKCTi. Lle mo3Bossie Oi3HEC-CHUIBHOTI MBHUAKO W €hEeKTUBHO OOMIHIOBATHUCS
iH(pOpMaITi€l0, CTBOPIOIOYH BITUYTTS MPUHAIECKHOCTI JI0 TIEBHOI TPYIIH.
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CAMOCTINHA POBOTA SIK EOEKTUBHUM 3ACIb
®OPMYBAHHS OCOBUCTICHOI ®I3UYHOI
KYJbTYPHU 3I0BYBAYA BUIIIOI OCBITH

AneeBa Oubra BikropiBHa
KaH/1. TeJI. HayK, IOIEHT Kadeapu Hi3uUHOTO BUXOBAHHS 1 CIIOPTY
Opecbkuil HalioHANBHUN yHIBepcuTeT iMeHi [.I. MeunukoBa

Yeoan Bitauin ®exopoBuy
cTapiuii Bukiaaad kadenpu GpizuuHOro BUXOBAHHS 1 CIIOPTY
Onecwkuii HallioHaNbHUHM yHIBepcuTeT iMeHi [.I. MeunnkoBa

Cokos10B Bosrogumup IBanoBu4
BUKJIa/1a4y Kadenpu (Gi3MIHOT0 BUXOBAHHSA 1 CIIOPTY
Onecwkuii HallioHaNbHUM yHIBepcuTeT iMeHi [.I. MeunnkoBa

€dimos I'puropiin OsiekcanapoBuy4
cTapiuii BUKiIanay kadeapu Gisug4HOro BUXOBAHHS 1 CIIOPTY
Onecwkuii HallioHaNbHUHM yHIBepcuTeT iMeHi [.I. MeunnkoBa

AKTyaJIbHICTh TONIYKY e(eKTUBHUX 3ac00iB Ta MeToAiB (OpMyBaHHS
0COOHMCTICHOT (h13MYHOT KYJIBTYpH 3/100yBaya BUIIOI OCBITH, SIK MPOSIBY TapMOHIAHO1
0COOMCTOCTI, TOTOBOI [0 BHMCOKOSIKICHOI Tpaii 3a oOpaHuM (axoM 3yMOBIIEHA
BUMOTaMU ChOTOJICHHS.

CydacHuil eTan po3BUTKY CUCTEMHU BHILOI OCBITH HalIOi KpaiHU, OB’ sI3aHUN 3
HEraTUBHUM BIUIMBOM POCIMCBHKOI arpecii, CHOHyKa€e Ha MOIIYK €()eKTUBHUX 3aC001B
30epeKeHHsI 1 3MILIHEHHS 3[I0POB sl CTYICHTCHKOI MOJIO/I1, BUXOBAaHHA B HET HABUYOK Ta
KYJIBTYPH 3J0POBOTO CIIOCOOY KUTTS.

3100yBaul BHUILOI OCBITH, 10 HaBualoThes y 3BO VYkpainum — ne moreHuiiHa
€KOHOMIYHA eJIiTa CyCIUIbCTBA, OCHOBHUU pe3epB KpaiHH, IXHE 370pOB’S € HANOLIbIII
IIIHHUM aKTHBOM HAIIIOTO CYCITLJIbCTRBA.

Amxe, came GI3MYHO Ta TICHUXIYHO 3/I0pOBa JIIOAMHA CIPOMOXHA HAWOUIBII
e(heKTUBHO CTBOPIOBATH JYXOBHI Ta MarepiaibHi I[IHHOCTI CYCIJIbCTBA.

Cnin 3a3HaunTH, MO (HOPMYBaHHS OCOOUCTICHOT (DI3MYHOI KyJIbTypa 3700yBaya
BUIIOI OCBITM MM pO3IVISIIA€EMO SIK MPOLIEC ONMAHYBAaHHA 3HAHHSAMH, YMIHHSMHU Ta
HaBUYKAMH  (P13KYIBTYPHO-030POBUYOI JISUIBHOCTI B IIUPOKOMY PO3YyMIHHI, SIKHM
MOB'A3aHUIN 3 YCBIJIOMJIEHHS I[IHHOCTEH (PI3MYHOI KyJAbTYpPH Ta TaKUX il MOHATH SIK
ONTUMAaJIbHAa PyXOBa aKTUBHICTb, 3JI0POB’ s, 3I0POBUH CI1OCi0 KUTTS TomIo [1].

OCHOBHUM 1HCTpyMEHTOM (OpPMYBaHHA OCOOHMCTICHOI (PI3UYHOI KYJIBTypHU
3100yBaya BHINOI OCBITM OUIBIIICTh CYYaCHHMX HAyKOBIIIB BU3HAYAIOTh MPOLEC
(hi3uuHOTO BUXOBaAHHA [2, 3].
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Cy4acHa ykpaiHChKa Tiefarorika po3misaac (i3udHe BUXOBaHHS 3100yBadiB BUIIO1
ocBiTd y 3BO sik HEeBiJl'€eMHY CKJIa/JI0By YAaCTUHY BCEOIUHOTO PO3BUTKY OCOOMCTOCTI
OJTHIEIO 13 TMPOBIAHUX CTOPIH sIKOi € 11 (I3WYHUN PO3BUTOK, SKHH OE3MOCEPEIHBO
NOB'SI3aHUM 31 370pOB'AM, QYHKIIOHATBHUM YIOCKOHAJIEHHSM, HABYaHHSIM OCHOBHUM
KUTTEBO BAKJIMBUM PYXOBUM HaBUYKaM Ta BMIHHAM, (popMyBaHHSIM HOpM (Di3UYHOI
KyJaeTypu ocobuctocTi. CTyAeHTChKUX POKU 1€ - TEpioj, KOJIU Y MOJIOJO0i JIOIUHU
3aKJIaJJal0ThCsl OCHOBHU 3JI0POB'S, JOBTOMITTS BCEOIYHOI PYXOBOi IIJITOTOBJICHOCTI 1
TrapMOHIMHOTO (P13UYHOTO PO3BUTKY.

Crpykrypa ¢iznunoro BuxoBaHHs y 3BO BkIto4ae Tpu BITHOCHO CaMOCTIMHHX
Omoku: (hi3MYHE BUXOBAHHS, SKE 3IIMCHIOETHCS HA HABYAIBHUX 3aHITTIX Ta IIiJ Yac
camocTiitHo po6otu ctyaeHTiB (CPC); cTyAeHTChKHI CIOPT — CIIOPTUBHO-TPEHYBAJIbHI
3aMHATTS B CEKUISX; I03aaylITOPHI MacoBl 0310pOBYi, (PI3KYIBTYpHI, CHOPTHUBHI
3aXOf¥ Ta CBSATA.

[Ipote, mpakTHUKa CBIMUUTH, IO PYXOBHHA PEXKHUM CTYICHTCHKOI MOJIO/II B YMOBaxX
BOEHHOTO CTaHy Ta 3MilIaHOi (OPMH HABUAHHSA XapaKTEPU3YETHCA  BIIHOCHOIO
rinoJMHAMI€l0, SKa TPU3BOAUTHL JO 3HWIKEHHS PIBHSA 3I0pOB’S, (I3UUHOI
MIJTOTOBKHY, (I3UYHOI Mpane3/laTHOCTI, MOCIA0JIeHHS 3aXUCHUX CHJI OpraHi3my
3100yBava BHIIOi OCBITH [4]. JlocuTh BaroMmi BIAXHIJICHHS y CTaHI1 3I0POB’ Sl Ma€ Maiike
KOXKHHUU I’ ITUH 3 THX, XTO CbOToAH1 HaBuaeThes y 3BO.

OTtxe, mocTae mpobiaeMa MONIYKy ONTUMAIbHUX (GopM Ta 3aco0iB  (HopMyBaHHS
0COOHUCTICHOI (DI3UYHOI KYJIBTYpH 3100yBaya BUILOI OCBITH.

Sk 3a3HayYarOTh HAyKOBIIl, CAMOCTIIHA poOOTa CTYJIEHTIB 3 KOKHOI AUCIUIUIIHH
HaBYAJILHOTO TUTaHY MOBUHHA 3a0€3MEeUNTH: CUCTEMHICTh 3HaHb Ta 3aC001B HABYAHHS,
BOJIOJIIHHA PO3YMOBUMH TMIPOLIECAMH; MOOLIBHICTh 1 KPUTUYHICTh MHUCIEHHS;
BOJIO/IIHHS 3aco0amMu 0O0poOKu 1H(dOopMallii; 3A10HICTh A0 TBOpUOi mpartli (A. AJIEKCIOK,
I'. T'murenpka, b. Ocwumosa ta inami). CamocTiiiHa poboTa 1e - podoTa Ky CTyIACHT
BUKOHY€ 0e3 0e3mocepeIHbo1 yuacTl BUKIIaada, aje 3a Horo 3aBIaHHSM.

OOGrpyHTOBYIOYM CaMOCTIMHY poOOTy 3100yBadiB BHUIIOI OCBITH 3 JUCIUILIIHU
«®DizuyHe BUXOBaHHS» sK eexTuBHUI 3aci0 (popmyBaHHS 0coOHUCTICHOT (HiI3UUHOT
KYJIBTYPH MU BUXOJIUMO C TOTO, ITI0 B IIPOIIEC] TPAAUIIIITHOTO BUKIIAJaHHS HABYAJILHOTO
MaTtepiaily 3m00yBauamMH BHINOI OCBITH 3acBoroeThes 15% i1Hdbopmarii, 110
copuiiMaeTbesl Ha ciayx Ta 65% - ciyx 1 3ip. B To#t yac, sk npu caMOCTIHHOMY
(1HuB1MyaqTbHOMY) BUKOHAHHI 3aBJIaHHS BiJ] MOTO MTOCTAHOBKHU J0 aHAJI3Y OTPUMaHUX
pe3yNbTaTiB 3acBorO€eThes He MeHIe 90% tndopmarii [5].

ToOTO, MLIHHICHUM OCOOMCTICHUM CEHCOM HAlOBHIOETHCSA y 3700yBavya BHUIIOI
OCBITU came Ta iH(popmallis, Ky BIH OTPUMYE B IIPOLIECI CAMOCTIHHOTO yCBIJOMJICHHS
Ta OCMHUCJICHHS.

Bingomo, 110 piBeHb (Hi3UYHOI KYIBTYpH OCOOMCTOCTI BUBHAYAETHCS XapaKTEPOM,
CTPYKTYpPOIO Ta CIPSMOBAHICTIO MOTHBAIIM JIFOMMHH A0 (PI3MYHOI aKTHMBHOCTI Ta
MIATPUMaHHS HAaBUYOK 370POBOTO CIOCO0y XKUTTA. Di3uyHa aKTUBHICTH 37100yBada
BUIIIOT OCBITU 0O€3MOCEPEIHBO MOB’sA3aHa 3 HOTO MOTHUBAIIIEI0 piBHEM (Di3KYJIBTYPHOI
OCBIYEHOCTI Ta 00CATOM HAKOTIMYEHOTO JOCBITY.
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Otxe, 3HaHHS Ta HABUYKH, SKI BUXOIAYM 3 BIACHOTO JIOCBiZy, 1HTEpecCiB Ta
HAaCTaHOB, OTPUMYIOTh 37100yBaul ITiJ1 YaC TBOPUOi CaMOCTIHHOI poOOTH 3 (PI3UIHOTO
BUXOBAaHHSI HAMOBHIOIOTHCS IIHHICHUM 3MICTOM, CTalOTh OCOOMCTUM HAJI0aHHSM 1
caMe HUX BiH Oyle TOTOBMH BHKOPUCTOBYBATH JJIsi TOKpPAIEHHS CTaHy BJIACHOI
($13UYHOT MIATOTOBKH, MIATPUMKH BHCOKOTO PIBHS Mparie3qaTHOCTI Ta JTOTPUMaHHS
HOPM 37I0POBOTO CIIOCOOY KUTTSL.

Buxonsun 3 Buille 3a3HayeHOTro, M €(EeKTUBHOTO (HOPMYBAaHHS OCOOMCTICHOI
(G13UYHOT KyabTYpH 3100yBava BHUIOT OCBITH, MM BOA9a€EMO JONUIEHAM PO3IIMPEHHS
GYyHKIINA Ta 30UTBIIEHHS 3MICTY Ta POJIi CAaMOCTIHHOT POOOTH CTYICHTA 3 MPEAMETY
«DizuyHEe BUXOBAHHSY.

3MiHa KOHIIENTYaIbHOI OCHOBH M PO3IMIMPEHHS (DYHKIIIH CaMOCTIHHOI pOOOTH CTYJICHTA 3
JWCIMIUTIHY, BUKJIMKAE 3MIHY Y B3a€EMOBITHOCHMHAX MDK BHUKJIaJadyeM (Hi3UYHOTO
BUXOBaHHSI Ta 3700yBayeM BHWIIOI OCBITH SIK PIBHONPABHUMH CyO'€KTaMHM HaBYaIbHOL
TISTBHOCTI.

Buknamay moBUHEH 30cepepKyBaTUCs HE Ha TOKa3HUKaX (DI3UYHOTO PO3BUTKY, IO
XapaKTepU3YIOThCsl pPe3yJbTaTaMu KOHTPOJIBHUX BHUMIPOOYyBaHb 3 Oiry, CTpUOKIB Ta
1HIIIe, YMIHHSX BUKOHYBATH IIE€BHI PYXOBI1 Jii BIATIOBIHO O BU3HAYCHUX CTAH/IAPTIB,
a Ha 0COOMCTOCTI 3100yBaya BUIIO1 OCBITH, CTaHY HOTO 3/I0POB’1, IIIHHOCTSIX, MOTHBAX,
iHTEepecax. 3 TuUM, 00 y Mpoleci B3aeMoOJii Mk BHUKIagaueM Ta 3100yBayeM
00’ €KTUBHI IIHHOCTI (D13UYHOT KyabTYpH MalOyTHHOTO (haxiBlis, EPETBOPIOBAIUCH Y
Cy0’€KTUBHO 3HAYMMI, CTIMKI KUTTEBI OPIEHTUPH, KOTO LIHHICHI Opi1€HTALII].

CTBOpEHHIO TAaKOTrO THITy B3a€MOJIN NOTpeOye, HA HAUly AYMKY, JOTPUMAHHS TaKUX
TIPUHIUIIIB, SIK TO:

- TYMaHICTUYHICTb 1 TOJIEPAHTHICTh HaBYaHHA. Lleil mpuHLMN € BU3HAYAIBHUM 1
MOJIATAE y CIPSMOBAHOCTI HABYAIBHOTO TIPOIECY Ha CTBOPCHHS MAaKCHUMAaIbHO
CIPUSATIMBUX YMOB JJIS OBOJIOAIHHS HAKOMMYEHUM COLIAJIBHUM JIOCBIAOM, OO
(GI3UYHOI KyJBTYPH SK CKIIAOBOI 3arajibHO1 KYJIBTYPH OCOOHMCTOCTI, BIH CTUMYITIOE
PO3BUTOK 1 TPOSIB TBOPYOi IHIMBINYaJTbHOCTI, MOPAJIbHMX Ta IHTEJIEKTyaJIbHUX
SAKOCTEe 3100yBayiB BUIIIOI OCBITH;

- 1HaWBiAyaji3allis HaBYAaHHS, IO IepeadadyaB MPUHHATTS BCIX METOIUYHUX
pillieHb, BUKOPUCTAHHS TUX a00 IHIUX MPUIOMIB, CIIOCOOIB BUKOHAHHS 3aBJaHb Ta
(G13UYHKX BIIPaB 3 ypaxyBaHHIM (PI3MUHUX MOXKJIMBOCTEH 3100yBaya, CTaHy 3/10pPOB 4,
CTapTOBOTO piBHSI  (I3UYHOI MIATOTOBKA Ta TEOPETUYHMX 3HAHb, WOTO MOTPEO,
MOTHBIB, IHTE€PECIB, TOCBIY (i3KYIBTYPHOI JISTILHOCTI;

- TPUHLMUI B3a€EMO3B’SI3KYy Ta TMOCIITOBHOCTI TPU IOCTAHOBIl 3aBlaHb, IO
3a0€3Ieuy€eThCsl TOCTYIIOBUM TEPEXOIOM BiJl MPOCTUX 3aBAaHb 0 OUIBIN CKIIATHUX,
BiJI TPOCTHX BIIPaB JI0 CKJIATHUX;

- TPUHIUIT 3a0€3MEeUeHHs] YITKOrO IUIaHYBaHHS, IO JIOMOMOXKE pallloHAJILHO
CTPYKTYypyBaTH CaMOCTIHHY poOOTY CTyIEHTA;

- CHCTEMAaTUYHOTO KOHTPOJIO 3a CAMOCTIMHOI iSUTHHICTIO CTyAC€HTa 3
BUKOPUCTAHHS yCiX cydacHUX [HTepHeT miaTdopM 1 METO/IB CIUJIKYBaHHS Ta OOMIHY
JTaHUMU.

Peanizariii 3a3HaueHUX MPUHIIMIIIB OpPTaHi3allli caMOCTIHHOI poOOTH 3100yBaviB
BHIIIOI OCBITH 3 JUCHHILTIHU «Di3MUHEe BUXOBAHHS» CIPUIATHME:
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- audepeHiianis 3aBIaHb CaMOCTIHHOT poOOTH 3a PIBHSAMHU CTaHy 370POB A,
(h13UYHOT TIATOTOBKH, aKTUBHOCTI Ta IHTEPECIB 3/100yBayiB;

- TMPOBEJCHHS 1HAUBITyaIbHUX KOHCYJIbTAIlIN;

- JIOTIOBHEHHS TPaJAMIIINMHUX HaBUYAJIbHO-METOAUYHHUX 3acO0IB JIJIsi CAMOCTIMHOI
pobotn 3700yBauiB CyYacCHHUMH: BiJeoMaTepiaia, €JICKTPOHHI  HaBYaJIbHO-
METOJUYHUMU KOMITJIEKCH Ta TOCIOHUKHU TOIIIO

- 3a0e3MeYeHHs] CHCTEMaTUYHOTO TTOTOYHOTO KOHTPOJIIO 32 BUKOHAHHSM 3aBJaHb
CaMOCTIHHO1 po00TH 3100yBaya;

- BUKOPHUCTAHHS YITKUX Ta 3pO3YMUINX CTYIEHTaM KPUTEPIiB OLIHKH CAMOCTIHHOT
poboTH;

- OTpUMaHHS CTyACHTaMHU Ha IOYaTKy pOOOTH IHAMBIIyalbHOI  IPOrpaMu
CaMOCTIITHOT pOOOTH.

BucnoBku. EdextuBHa Monens ¢GopMyBaHHSI 0COOMCTICHOI (PiI3UYHOI KYJAbTYpHU
3100yBaya BULIOI OCBITH NOTPEOyeE 3MIHM KOHLIENTYaIbHOI OCHOBH, PO3IIMPEHHS (PYyHKIINA
CaMOCTIHHOT po0OTH 3 AUCHMILTIHU «®DI3MYHE BUXOBAHHS», BUKOPUCTAHHS Cy4YacHUX
HAyKOBO-METOJAMYHUX MIAXOAIB A0 ii opraHizariii.

HalytTsim 3mo0yBaueM BHIIOI OCBITH 0a30BHX 3HaHb, YyMiHb, HaBHYOK 1
MPAKTUYHOTO JOCBIAY B (PI3KYJIBTYPHO-0310POBYOI JISTILHOCTI, (OPMYBaHHS B HHOTO
YCBIJIOMJICHHSI IIIHHOCTEW (i3UMYHOT KyJIbTYPH, IXHBOTO BIUIUBY Ha SKICTb MKUTTS,
npodeciiine JOBroJiTTs MaitOyTHHOTO (PaxiBIls Ta HA CyCHUIBCTBO B I[IJIOMY - TOJIOBHI
O3HAKH SIKICHO1 cucTemMu (p13u4Horo BuxosanHs y 3BO.
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HHO3AKJIACHA AIAJIBHICTD 3 ®IBUYHOI'O
BUXOBAHHSA B CUCTEMI IOYATKOBOI OCBITH

HiBens Ouiexcanap [Huaunosuy
KaHJIUAAT MeJaroriyHuX HayK, TOICHT,
VYuisepcuret ['puropis CxkoBopou B [lepesicinasi

Jloi1 bopuc IBanoBUY
CTapIHI/Iﬁ BUKJIaga4

BaxxnuBe 3HaueHHs y (OpMyBaHHI B YYHIB CTIMKO1 3BUUKH JI0 3aHATH (13UYHOIO
KyJbTYPOIO Ma€ y3ro/pKeHa B3a€MOJIis MIKOJU Ta CiM’i. JIOCATHEHHS €IHOCTI y 1XHIX
BHXOBHHMX BILIMBaX JOLUIBHO 3IMCHIOBATH IIiJT Yac O6aThbKiBChbKUX 300piB. [lepiioro
YaCTHUHOIO TaKuX 300piB MOke OyTH BIIKpUTUN YpOK (HI3UYHOI KYyJIBTYPH 32 YUACTIO
0aThKIB Y4YHIB JAHOro Kjacy. MeTow MNpoBeIeHHS LbOro YPOKy € (OpMyBaHHS B
0aThKIB YCBIIOMJIEHHSI HEOOXIJHOCTI CIUIBHOI AISUIBHOCTI IIKOJIW Ta POAMHHU Y
nporieci pi3UYHOTO BUXOBAHHS JITEH.

Y cydacHUX yMOBax OJHHUM 13 TPIOPUTETHUX 3aBIAaHb POAMHHU Ta IIKOIH Y
3MII[HEHH] 37I0pOB’sl AiTel € (opMyBaHHS B YYHIB CTIMKOrO IHTEpECY N0 3aHATH
(GI3UYHMMM BIpaBaMH SK Y IIKOJI, Tak 1 BAOMAa. 3 II€0 METOI JOLIIBHO
BUKOPUCTOBYBATHU BC1 (hOpPMU (hp13MUHOTO BUXOBAHHS, MOEIHYIOUH 1X 13 CAMOCTIMHUMHU
3aHATTAMH (PI3MYHUMH BIIpPaBaMH B JIOMAIIIHIX YMOBAX, IO CIIPUATHME IT1IBUIIICHHIO
pPIBHS PYXOBOi aKTHBHOCTI, 3MIITHEHHIO 370pOB’S Ta TOJIMIIEHHIO (Di3ugHOI
I1ITOTOBJICHOCT1 YUHIB.

VY mporueci pizuyHOTO BUXOBaHHS 3/100yBayiB MOYATKOBOI OCBITH BHUPIIIYETHCA
KOMILJIEKC 3aBJiaHb, CIPSIMOBAHMX Ha BCEOIYHUI PO3BUTOK OCOOMCTOCTI. 30Kpema,
(hOpMYIOTBCS MOPaTbHO-BOJIBOBI SIKOCTI, 3aCBOIOIOTHCS KUTTEBO BAXKIIMBI PyXOBi il
Ta BMIHHS BUKOHYBATH iX y PI3HOMaHITHUX YMOBAaX, PO3BUBAIOTHCS OCHOBHI PyXOBi
akocTi. Di3uyHe BHUXOBAaHHS YYHIB MOYATKOBUX KJIACIB MAa€ HU3KY cCHEHUpIYHUX
0COOJMBOCTEM, IO BIAPI3HAIOTH HOTO BiA (DI3MYHOTO BUXOBAaHHA AITEH CTapIIOro
IIKUIBHOTO BIKY. BogHouac BOHO 0a3yeTbcsi Ha 3arajibHUX NOpHHIMOAX 1
3aKOHOMIPHOCTSIX CUCTEMH (P13UMYHOTO BUXOBAHHS.

Tomy y pnaHiii poOOTI 3HayHy yBary Oyjae MPUAUIEHO TEOPETUYHUM 1
METO/IOJIOTIYHUM acTleKkTaM (hi3UYHOTO BUXOBAHHS. 30KpeMa, TIAHYETHCS TOCTIINTH
TaKi MUTaHHS, K. YMOBH OpraHizarlii (pi3udHOTO BUXOBaHHS 3700yBayiB MOYAaTKOBOI
ocBITH B yMmoBax HOBOi yKpaiHCBKOi WIKOJIM; TEOPETWYHI 3acaad OpraHizailii
(G13MYHOrO BHXOBAHHS YYHIB IMOYAaTKOBHMX KJAaciB; OCHOBHI 3aBAaHHS (DI3UYHOTO
BUXOBAHHS MOJIOJIIUX IIKOJIAPIB, METOMN (PI3UYHOTO BUXOBAHHS, CHCTEMATHYHICTh
MPOBEJCHHS YPOKIB (13MUHOI KyJIbTYPH Y MOYATKOBIM MIKOJII; MJIAHYBaHHS BUXOBHOI
po060TH 3 (PI3MYHOTO0 BUXOBAHHS YUHIB MOYATKOBUX KJIACIB; @ TAKO B3a€MO/IISI IIKOJIN
Ta cIM’i y pearizailii MeTH i 3aBJaHb (h13MYHOT0 BUXOBaHHA [3; 4].

BianosinHo 1o [lep:kaBHOro cTaHaapTy mo4aTkoBoi ocBiT (25 aunusa 2025),
MOYaTKOBA OCBITa MOAISETHCS Ha JIBA UKW HaBYaHHS — mepmuii (1-2 kiaacu) Ta
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apyruii (3—4 kaacu). Takuii o117 BpaxoBye€ BIKOB1 OCOOIMBOCTI PO3BUTKY i OCBITHI
noTpeOu JiTei, 1o 3abe3neuye MoI0JaHHsI MOXIMBUX PO301KHOCTEH Y HaBUAIBHUX
JOCSTHEHHSX, 3YMOBJICHMX PI3HHMM pIBHEM TOTOBHOCTI JO 3JI00yTTS OCBITH.
3MICT MOYATKOBOi OCBITM BHU3HAYEHO 4Yepe3 AeB’ATh OCBITHIX rajy3eil: MOBHO-
JiTepaTypHy, MaTeMaTU4IHY, TPUPOIHUYY, TEXHOJIOTIUHY, 1HGOPMATHYHY, COIIaJIbHY
1 310poB’s130epeKyBalIbHY, (DI3KyJIbTYpHY, TPOMAISIHCHKY Ta ICTOPHUYHY, a TaKOX
MUCTEIBKY.

KoxHa OCBITHS raiy3b OIUCYEThCA Yepe3 3arajibHi Ta 000B’A3KOBI pe3y1bTaTH
HABYaHHA 3/7100yBayiB OCBITH. 3arajbHi pe3yibTaTh HAaBYaHHS B1IOOpPak)aroTh OIKUC
CKJIQHUKIB KJIFOYOBHX 1 MPEAMETHUX KOMIIETCHTHOCTEH, SKUMH MAa€ BOJIOJITH
BUITyCKHUK 3aKJafy 3araibHOl cepeanboi ocBith Il crymens, Ta BHU3Hau4aloTh
OUIKYBaHUM KIHLIEBUI pe3yJbTaT, HEOOXIAHWI i1 MOOYJIOBM 1HAWBIIYaIbHOI
OCBITHBOI TpaekToOpli 3100yBauiB OCBITH. (OOOB’A3KOBI pe3yJbTaTH HaBYAHHS
KOHKPETHU3YIOTh, SIKI caMe CKJIaJHUKH KJIIOUOBUX 1 MPEAMETHUX KOMIIETEHTHOCTEU
NMoBUHHI OyTH copmoBaHi y 37100yBaviB OCBITH Ha 3aBEPIIECHHS KOXKHOTO ITUKITY
HaB4aHHi [2; 13].

@di3uyHe BHXOBaHHA 3a0€3MEUY€ThCS CYYaCHUMH HAyKOBUMHU JTOCSITHEHHSIMH,
HaJICKHUM MEAUYHUM OOCITYroBYBaHHSM, MPO(]ECiiiHOIO AISUTHHICTIO IMeJaroriyHuX
KaJIpiB, a TaKOX BIJMOBIJHOIO MaTepiaJbHO-TEXHIYHOIO, MPAaBOBOI, HOPMATUBHOIO,
iH(pOopMaIliitHOIO 6a3010 Ta OIOHKETHUM (hiHAHCYBAHHSIM.

Peanmizamiss  (i3uyHOro BUXOBaHHSA [ITeld BiAOYBaeTbCd UYepe3 CHUCTEMY
TUIAKTHIHUX KOMITOHEHTIB, Cepel SIKUX BUOKPEMITIOIOTh:

[ 0008°A3K06UII KOMNOHEHmM — 3aHATTS Ta (PI3KyIBTYPHO-03I0pPOBYi 3aX0H B
peXUMI HaBYAJIBHOTO JHS, CIPSMOBaHI HAa (POPMYBAaHHS OCHOB (PI3UYHOI KYJIbTypH
OCOOHMCTOCTI BIAMOBIAHO A0 BUMOI Jlep>KaBHOro CTaHIApPTy OCBITHBOI Taly3l
«®Di3nuHe BUXOBAHHY;

[ no3aypouHuii KOMHOHEHM — 3aHATTS Yy CHOPTHUBHUX CEKIIAX 1 TypTKax
HABUYAJBLHOTO 3aKJaly, Y4acTh y 3axo0J/lax MO3alIKUIbHUX YCTaHOB, CaMOCTIWHI
TpeHyBaHHS, (PI3KyJIbTYpHO-O370POBYI Ta CIOPTHBHI TMOll, $KI JOTOBHIOIOTH
00OB’SI3KOBUI KOMIOHEHT 3 YypaxyBaHHSM I1HAWBIIyaJlbHUX MOTHUBIB, I1HTEPECIB,
moTped, MPUPOIHUX 3AI0HOCTEH Ta CTaHy 3J0pOB’s MUTHHH [7]. OCBITHI TIporpamMu
MOBUHHI TIepe0ayaTy OCBITHI KOMIIOHEHTH JIJIsl BUTLHOTO BUOOPY 3700yBaviB OCBITH.

3akaan OCBITU MOXYTh BUKOPUCTOBYBATU TUIIOBI 200 1HIIII OCBITHI IPOTPaMHU.

CrneunpigyHOI0 OCHOBOIO 3MICTY (PI3UYHOT KYJbTYpH SIK OCOOJIUBOI 1 CaMOCTIHHOT
rajy3i KyJbTypH € pallioHajJbHa pPyXOBa AKTUBHICTH SIK (DAKTOp MIATOTOBKHU IO
KUTTEIISIIBHOCTI Yepe3 onTUMIzaIliio GpizuuHoro crany. Bona BUHMKIIA 1 pO3BUHYJIACH
OJTHOYACHO 3 3araJIbHOI0 KYJIBTYpOIO JIOACTBAa. Maiixe oHOYacHO (III€ B IEPBICHOMY
CYCHIJILCTB1) BUHMKJIO 1 OJHE 3 il OCHOBHUX KOMIIOHEHTIB — (Di3UUHE BUXOBAHHS,;
MI3HIIIe BUHUKAIOTh CIOPT 1 ¢13u4Ha pekpeanis [8, c. 22].

T.Jd. Hem’sHiok (i3uuHy KyJIbTypy OCOOMCTOCTI BHM3HAYa€ SK CYKYIHICTb
BJIACTUBOCTEH JIIOJUHU, SKI HaOyBarOThCS y Tporeci (PI3UYHOr0 BUXOBAHHS 1
BUPAXAIOTHCS B 11 aKTHBHIN MISUTBHOCTI, CIIPSIMOBaHINM Ha BCEOIYHE yAOCKOHAJICHHS
CBO€ET (P13MUHOT TPUPOIM Ta BEICHHSI 3J0POBOTO CIIOCO0Y KUTT# [1].
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[IpobnemMu BIOCKOHATICHHS cUCTeMHU (I3MYHOTO BHUXOBAHHS YYHIBCHKOI MOJIOJI
Ha0yBalOTh 0COOJIMBOI aKTYaIbHOCTI B HOBUX COILIAJIbHO-€KOHOMIYHUX yMoBaX. CiM’s
He 3a0e3neuye ITAM MPaBUIBHOTO PEKUMY M03aypOYHOT0 HABYAHHS 1 BIANOYMHKY,
KEepIBHUIITBA y MPOIECI BUKOHAHHS JOMAIIIHIX 3aBJaHb, IHTEJICKTYyaJIbHOTO PO3BUTKY,
BUXOBaHHS TOIIO. BUHMKAIOTH cUTYallii, KOJIKM OAaThbKH 1 IPAI[IBHUKK OCBITH IIYKAIOTh
MOXKJIMBICTh 3a0€3MeYuTH O€30MAacHICTh 1 ONTHUMalbHI YMOBU JUIsi HaBYaHHS 1
pPO3BUTKY JiTed. SIK BIAMOBIAL HA COIIAJIBHOEKOHOMIYHY CHUTYallilo, B JepiKaBi
HaOyBalOTh MOIIMPEHHSI Pi3HI CIOCOOU OpraHizallii HaBu4aJbHOBUXOBHOTO MPOIECY B
yMOBax MOJIOBXXEHOTO JIHS.

OpranizoBane o(iliifHO MPOJTOBKEHHS Ha JIEKIJIbKa TOJUH repeOyBaHHs aiTel y
IIKOJII B CKJIaAl CHEI[lalIbHOT TPYNHM 1 HAMOBHEHHS IHOTO JIOAATKOBOTO dacy
MEJAroriyHo AOUUIBHOI0 pOOOTOIO 3 JITbMHU JA€ 3MOTY 3’€IHATU B €IMHOMY PEXUMI
CYTO HaBUaJbHUH (HA ypOKax) 1 M03aypOYHU HABUYAJILHO-BUXOBHUI MPOLIEC, a OTXKE,
Ha 1[1{{ OCHOB1 CTBOPUTH LUIICHY CUCTEMY HaBYaJIbHO-BUXOBHOI POOOTH LIKOJIH.

Jlo mpoOnemMu opranizailii Mo3akjIacHOI Ta M03aypOYHOI AISUIBHOCTI MOJIOJIIMX
IKOJIsIpiB 3BepTanucs y cBoix npangx FO.K. babancekuii, O.b. I'omik, A.T'. ['mymienko,
T.J. Hem’smiox, H.B. Kynukina, ['.I. Maitbopona, K.M. Cnecux, B.O.
Cyxommuacbkuit, T.1. Cymenko, T.B., K.JI. YmuHcekuii Ta iH. OgHak, 13 yBeJISHHIM
HOBOro Jlep>kaBHOTO CTaHAApTy IOYATKOBOI 3arajibHOI OCBITH B110yJjiacs 3MiHa
BEKTOPIB 3 HAKOMHYyBaHHS HOPMATHMBHOBU3HAUEHUX 3HAHb, YMiHb 1 HABUYOK MO
PO3BUTKY B Y4YHIB 3JJaTHOCTI MPAKTUYHO MJIATHU, 3aCTOCOBYBATH HABUYKU M JOCBIJ
YCHIIIHUX A1 y cuTyamisx npodeciiiHoi AisUIbHOCTI Ta coliaibHOI mpakTuku. Lli
3MIHU MalOTh [MO3HAYUTHUCS 1 HA TT03aYPOYHOMY IIPOLIECT TOYATKOBOI IIKOJIH.

AHani3 nefaroriyHoi JiTepaTypy 1 HOpPMAaTUBHO-NIPABOBUX TOKYMEHTIB CBITUUTH,
110 MOHATTA "mo3akiacHa" 1 "mo3aypoyHa" poO0OTa HE MatOTh YITKOTO PO3MEXKYBAHHSI.
Jocmipkyroun  0COOIMBOCTI  ITPOBOI  AISUIBHOCTI  MOJIOAIIMX — IIKOJISAPIB Y
1103aypOYHOMY HaBUYaIbHOBUXOBHOMY mnporieci, H.B. Kyaukina BBaxkae, 1110 B HOHSTTI
mo3akjiacHa poOoTa omopa 3po0iieHa Ha MAISUIBHICTH Iefarora, TOAI SK aKTHUBHE
CTaBJICHHSI Y4HS 11O TIpoliecy (opMyBaHHSI BIACHOI OCOOMCTOCTI 3aJIUIIAETHCS 1032
yBarorw. BueHa Bu3HAyae Mo3aypOuyHUN HABYAJIBbHOBUXOBHHUU ITPOLEC SIK CKJIAJIOBY
YaCTUHY IUTICHOTO HABYaJbHO-BUXOBHOTO TMPOIECY HIKOIH, IO 3IHCHIOETHCS Y
PEXHMI IIKIJILHOTO JHS Y BUIBHUH BijJ 000B’SI3KOBUX HAaBUAJIBLHUX 3aHATH Yac, TOOTO,
y TI03aypOYHiN MisIbHOCTI [6, ¢.87].

OcobmuBocTi  (popMyBaHHST BMiHb CHUIKYBAaHHS MOJIOJAIIMX IIKOJIAPIB Y
MO3aKJIacHIi HaBUYajlbHO-BUXOBHIM poOoTi, K.M. Crnecuk posrisijgae Mo3akjiacHy
poOOTY SIK MIHMPOKE M Oararo3HayHEe MOHATTS, B SIKE BKIIOYAIOTHCS PI3HOMAHITHI 32
3MICTOM, MPU3HAYEHHSIM Ta CIOCOOOM KEPIBHUIITBA 3aHATTS. JloCIiAHUIIS BUILIISE 1BA
HaIpsIMKKU T103aKjIacHOi poOOTH: Mo3aHaByajibHa Ta Mo3aypouyHa. ['ojoBHA pi3HULA
MIDX IIIMH JIBOMa HaIpsIMKaMH T03aKJIacHOi poOOTH, HA AYMKY BYEHOI, CTAHOBHUTH HE
KaTeropisi KEpiBHUIITBA HEIO, a MPUYCTHICTh YM HEMPHUUETHICTH 1i J0 HABYAIBHOI
pobortu [8, c.63].

Jocmimkyroun 0coOIMBOCTI Oprasizaiiii mo3akiacHoi pobdoru B mikoni, JI.B.
basunpuyk HaBmaku B TO3aypOUHIN AiSUTBHOCTI BUAUISIE JIBa HAMPSIMH OCBITHBO-
BHUXOBHOI pOOOTH — MO3AIIKUIBHY Ta Mo3akiacHy. Ha nymKy BUeHO1, mo3akiacHa — 11ie
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pi3HOMaHITHa OCBITHS W BHMXOBHa pPOOOTa MEJAroriyHOro KOJEKTHUBY IIKOJIU B
MO3aypOYHMI dYac, CIpsMOBaHA Ha 3aJ0BOJICHHS I1HTEPECIB 1 3aluTIB JITEH.
[To3amkispHa — 11€ OCBITHRO-BUXOBHA pOOOTa MO3AIIKUIBHUX 3aKJIaaiB ISl JTiTEH Ta
roHanTBa [4, ¢.120].

PosrnsnyBimm aecsath aediHimnii nozakiacHoi poooru, K.M. Ciecuk nmpuiiia 10
BHUCHOBKY, 110 HaOUIbIII TOYHUM € BuU3Ha4YeHHs, AaHe E.I'. KocTsmkinum, skl mija
M103ayPOYHOI0 POOOTOIO IIKOJIM PO3YMI€ AiSIBbHICTH I1€1aroriB, 0aThKIB Ta YUYHIB, 110
opranizye mkona [8, c. 64]. Takum ynHOM, BU€HAa BUKOPHUCTOBYE TEPMIHHU MTO3aKJIACHA
1 Mo3aypoYHa JTiSIBHICTD SIK CHHOHIMHU.

Ha namy nymky, 1l TEpMiHM € CHHOHIMaMHU 3a CBO€IO CyTHicTIO. OJHaK y
nojasbiiid poboTi OyneMo BHUKOPHCTOBYBAaTHM TEPMIH TI03aypoyHa JiSUTbHICTD,
OCKUIbKHM BiH HaOUIBIII TOYHO BIJAMOBIJIA€ BUMOTIaM CTBOPEHHS €JJMHOTO OCBITHBOIO-
BUXOBHOTO CEPEIOBHINA; OXOIUIIOE CHUCTEMY SK BHXOBHOTO, TaK 1 HaBYaJIbHOTO
MPOIIECY PO3BUTKY i PopMyBaHHS OCOOUCTOCTI MOJIOJIIIOTO IIKOJISpa Y BIILHUM Bij
YPOYHOI JTIsIIHOCTI Yac.

HapuanbHO-BUXOBHHI MPOIEC B YPOUHIM 1 MO3aypOUHId JISTIBHOCTI Ma€ CIUIbHI
1 Ta 3aBnaHHg. OJHAK JTOCHITHUKU BUIUISIOTH HU3KY CYTTEBHX OCOOJIMBOCTEH Y
crocofax peamizaiii IUX 3aBAaHb. AHaII3 MENAroriyHoOi JITEpaTypu 103BOJIUB
BUSIBUTH CHieIli(DiuHi, TpUTaMaHHI 03aypOoYHii AISUTBHOCTI, OCOOIUBOCTI:

- y X0/l MO03aypoyHOi pOOOTH CYTTEBO 3MIHIOETHCS TO3MINS YUYHS: HA 3MIHY
0e3rocepelHbOMY  IEIaroriyHOMy  KEpPIBHULUTBY  3A€OUTBLIOTO  MPUXOJUTH
OTIOCEPEIKOBAHUM BIUIUB YUYUTENS Ha ILIKOJApA, 110 CIOPUSE aKTUBI3AIl BCIX BUJIIB
YYHIBCBKOI JISJIBHOCTI. 3HAYHO MIABUIIYETHCA POJb CaMOro IIKOJspa y BHOOP1
cnoco0iB BUKOPUCTAaHHS BUTLHOTO Yacy, B peajizallii IparHeHHs 10 CAMOBUXOBAaHHA 1
(dhopMyBaHHS TICBHUX JKUTTEBUX YCTAHOBOK;

- I03aypoyHa pob0Ta HE PETIAMEHTYEThCS €TUHUMHU 000B’ I3KOBUMH MPOTPAMAMH.
Bci BoHM MaloTh XapakTep peKkoMeHpalii. [i 3smicT, MeToau # opramizauiiini popmu
MEHIIIE PEeTJIaMEHTOBaH1, HXK Y HaBYaJIbHOMY TIPOIIEC;

- mo3aypoyHa  poOoTa  TEpeBaXHO  peali3yeThcs  uepe3  podoTy
HaWpI3HOMAHITHIIINX JUTIYMX CAMOJMISUIBHUX TBOPYMX OO0 ’€dHAHb 1 3aHITh 3a
iHTepecamMu.  [HAMBIAyami3aIisino3aypoyHOro  HABYAJIBHO-BUXOBHOTO  IPOIIECY
3MIMCHIOETHCS Yepe3 HaJaHHS KOXKHIN JUTHHI MOXIJIMBOCTEH BUOOPY KOHKPETHUX
3aHATH 32 BJACHHM OakaHHsM [1, ¢.134];

- T03BOJISIE€ PO3LIMPUTH U TIOTJIMOUTH 3HAHHS YUHIB, 3aKPIMUTH HAaJ0aH1 Ha ypoKax
YMIHHA ¥ HaBUYKH, PO3BUHYTH 3A10HOCTI JITEH, 3aJI0BOJIBHUTH iXHI PI3HOMAaHITHI
1HTEpecH, OPraHi3yBaTH MPaKTUYHY, CYCIUIbHO-KOPUCHY MIsUIbHICTD, 03B JITEH;
cnpusie poOpMyBaHHIO CAMOCTIMHOCTI yuHiB [7; 8];

- CTBOPIOE YMOBH i1 (POPMyBaHHS HOBHUX IHTEpPECIB, HAKOMUYEHHS IOCBIAY
KOJIEKTUBHOTO JKUTTS ISl OLIIBII MOBHOTO PO3KPUTTA U BUSIBY 0coOUCTOCTI [9].

[TonsTTs "dhopmu mo3zaypouHoi poOoTH" y MIKUTbHIN TPAKTHUIIl BYKHBAIOTHCS Y JBOX
3HaYEHHSX: B OJJHOMY — MacoBa, I'ypTKOBa Ta 1HAMBIAyaldbHa poOoTa (3a KIJIBKICTIO
YYacCHHUKIB), a B IHIIOMY — Oecizia, 3ycTpid, Bedip TOIIO (3a crioco0aMu MPOBEICHHS).
{00 yHUKHYTH IUTyTaHUHU B IIbOMY nuTaHHi, [.A. Bunnnuenko ta E.M. Mapienrog
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MPOIMOHYBAJM PO3pPi3HATH (OpMHU Oprasizaiii Ta GopMHU HPOBEACHHS IM03aypOYHOI
pobotu [1].

AHaJi3 JiTepaTypu BUSBUB HAHOIBII MOIUPEHY Kitacudikalliro popm opranizartii
no3aypo4yHoi poOoTu: wmacoBa (y J[AESIKHUX JOCHIJKEHHSX BOHA HAa3UBAETHCSA
(hpoHTaILHOIO), TPyIIOBa (200 KOJIEKTUBHA) 1 iHaUBIAyanbHa [1; 3].

MacoBa poboTa XapaKTE€pU3YEThCS MEBHOIO EIMI30JIMYHICTIO KOKHOTO 3aXO0ny 1
3HAYHOIO KUIBKICTIO 11 y4YacHUKIB. BOHM MOAUIAIOTHCA HA 3aXOAM HABYAIBHOIO
XapakTepy: OJIMMiaau, OTMSAM 3HaHb Ta IIKUIbHI MpEeIMETHI THXHI TOIIO, Ta
BHUXOBHOT'O XapakTepy: CBsiTa, paHKH, 300pHu, JiHINKHU, mapanu, GpecTunaii, OTJISIH,
BUCTaBKH, EKCKYpCii, IrpH-TIOAOPOXK1, KOHKYPCH, BIKTOPUHHU TOLIO.

['pynosi hopmu — 11e 00’enHaHHS AiTeN 3a iHTepecaMu: (aKyJIbTaTUBH, IIKIJIbHI
HayKOBI TOBapHCTBA, T'YPTKH, KIIyOH, JSUIbKOBI T€ATPH, ATPYJIi, 3aTOHU PY3IB MTAX1B
Ta 1. OCOOIMBOIO PUCOIO TPYIIOBOI POPMHU € TE, IO BOHA CTBOPIOETHCS HA TPUBAIUMN
4yac, Ma€ B OCHOBHOMY MOCTIMHUM CKJIaJ| WIEHIB, MPALIO€ 33 IEBHUM IJIAHOM, Y YITKO
BU3HA4YEH] IH1 1 TOAUHH.

[nauBigyansHa poboTa 31 HIKOJIsIpaMu OyBae pi3HOMaHITHA: Y4E€Hb MOXKE TOTyBaTH
JOTIOBITE 200 pedepaT, BUTOTOBISATH SKUMCh CaMOPOOHHUM TIOCIOHHK, BECTH
CIIOCTEPE)KEHHSI 3a pPOCIMHAMHM 4YM TBAapUHAMH, BIIPABISATHCS Ha CHOPTUBHOMY
npunagal Toulo. Jlo HeEl BIIHOCATBCS TaK0X KOHCTPYIOBAHHS, BUIMJIIOBaHHS,
MOJIETIIOBAaHHS, BUNTAJIIOBAHHS, JIIUICHHS, KOJEKIIOHYBAaHHS, 3aHSTTS 3 [103aKJIACHOTO
YUTAHHSA TOIIIO.

VY neparoriuHii mitepatypi [S] 3yCTpidaeThCs I1I€ OJMH TEPMIH — 00’ €QHYIOYa
dopma pobotu. Jlo Hei Hanexarb KiyOW, WIKUIbHI My3ei, ToBapuctBa. KiyOu
OXOIUTIOIOTh PI3HOMaHITHUMH BUIAMHM JISJILHOCTI AyXe 0araTboX y4HiB. € KiIyOu aJis
MOJIOJIIMX IIKOJSPIB, BUXITHOTO JHS, LIKABUX 3YCTpIYe TOIIO. Y HUX MPaIOIOTh
PI3HI CEKIi: 1CTOPil, KyJIbTYPH, EKOHOMIKH, KYPHAIICTUKH.

VY neparoriyHiii jiteparypi [4] BUAUIAIOTBCS PI3HI 3aBAAaHHS IM03aypOYHOI
TISTBHOCT1: MOpaJbHE CTAHOBJICHHSI 0COOMCTOCTI, (DOPMYBaHHS CyCHUTHHO 3HAUYIITUX
MOTHBIB; (OpPMYyBaHHsS COIIlaJIbHOI CHPSMOBAHOCTI Ta IIHHICHUX Opl€HTAIlM
IITKOJISAPIB, MOJITHYHOI CBIZIOMOCTI Ta CYCIUIBHOT aKTHBHOCTI, CBIJIOMOI JTUCIMILTIHA
Ta KyJbTYpU IIOBEIIHKH, MPABOCBIZIOMOCTI Ta T'POMAASHCHKOI BIJAMOBIAAIBHOCTI;
opraHizaiisi PpI3HOMAHITHOI MPaKTUYHOI iSUIBHOCTI (MI3HABAJIbHOI, TPYAOBOI,
TEeXHIYHO1, eCTeTUYHO1, (PI3UYHOI Ta CIIOPTUBHOI), IO CHPHUSIE BCEOIUYHOMY PO3BUTKY
OCOOHMCTOCTI; OpraHizalis CHUIKYBaHHS IIKOJSIPIB (B KOJEKTHBI, CTapIIMX 3
MOJIOJIIMMH, 3 AOPOCIUMHU, 3 YUUTEISIMHU, OaTbKaMU); NOTIUOIEHHS 1 PO3IIMPEHHS
3HaHb, BMIHb 1 HaBMYOK YYHIB, HA0yTUX Yy MpOIECI HABYAHHS, 3a/I0BOJICHHS IXHIX
3aMUTIB, PO3BUTOK PO3YMOBHUX 3110HOCTEH, POpMYBaHHS HAYKOBOTO CBITOTJISTY.

BunpoOyBani pi3Hi crnocobu oOprasizaili HaBYaJIbHO-BUXOBHOTO IIPOLIECY B
yMOBax MOJOBXEHOTO JHS: KJIac-Tpyma, Tpyna y CKjiajli yuHiB mapajlelbHUX KJaciB,
PI3HOBIKOBA TpyTa, IMIKOJIA TOIOBXKEHOTO JIHSI, IIIKOJIa TIOBHOTO JTHS.

[IIkoma TOMOBXKEHOTO IHS — 3araJiIbHOOCBITHIM HaBYaJIbHUUN 3aKiaj, TPYIH
MOJIOBKEHOTO JIHS SIKOTO BiJIBIAy€ TepeBakHa OUbIIicTh YUHIB (10 80-85%). Taka
IIKOJIa Ma€ CHPUSTIUBINI IITaTHO-(DIHAHCOBI MOKJIMBOCTI 1, TOJIOBHE, MOXKE
e(heKTUBHIIIE OpPraHi3yBaTH HAaBYAIHHOBUXOBHUIN MPOIIEC MPOTATOM AHS. AKe 10
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pi3HUX (QOpM MO3aypOyHOi POOOTH y MIKOJI TMOJOBKEHOTO [HA — 3aly4a€eThCs
OCHOBHHMM KOHTHHTEHT Y4YHIB 3arajbHOOCBITHHOTO HABYAJIBLHOIO 3aKjiamy, a s
KEpIBHUIITBA — HE JIUIIIE BUXOBATENI, a i OLIBIIICTh YUUTEMIB. Y TaKid MIKOJI YPOKU
IPOBOJSATHCA 3 JIThbMHU HE JIMIIE y CYTO HaBUAJbHUMN Yac, a ¥ y ApyTrii MOJIOBUHI JTHS.
Ha ymoBax moBHOro JHS MpalolOTh BCl MOYATKOBI IIKOJIH, 5Kl (PYHKIIIOHYIOTH y
CKJIaJll 00’€HaHb THUMNY — '"3araJbHOOCBITHA IKojia I cTymeHs — rTiMHazisa",
"3araJIbHOOCBITHS IKoja [ crymens — minei", ajpke OMaHyBaTH IIporpamMu
TIIBUIIIEHOTO PIBHS CKJIATHOCTI (HAPHKIIA/I, 3 MOTJIMOJICHIM BUBYCHHSIM 1HO3EMHUX
MOB) JIiTH MOKYTb JIUIIIE TT11 KEPIBHUIITBOM KBaTi(hiKOBaHUX 1 TOCBITUECHUX T1EJIarOTiB
Yy 9aCOBHX MeEXKaXx.

[[Ixoma mOBHOTO AHS — II€ HOBAa MOJENh OpraHi3arii HaBYaIbHO-BUXOBHOTO
MpoIiecy, sfKa CIHpHSIE peaizallii Jep’KaBHOTO CTaHAAPTy IOYATKOBOi OCHOBHOI 1
J0JIATKOBOI OCBITH, Ta BKJIIOYA€ KOMILJIEKC HABYAIOUMX, PO3BUBAIOYHUX, COLIANI3YOUNX
1 0310pOBUMX (PYHKIIIH, SIKI IHTETPYIOTh MI3HAHHSA 1 TBOPYICTh B IHTEPECAX PO3BUTKY
0COOMCTOCTI.

OCHOBHOIO METOIO JiSTILHOCTI y (pOopMaTi MIKOJW MOBHOTO JHS € 3a0e3MeUeHHs
CY4YacHOI SIKOCT1 OCBITH Ha OCHOBI (POpMYyBaHHS KIIOYOBUX KOMITETEHIII OCOOUCTOCTI,
BU3HAYCHUX JIEPKABHUMU CTAaHJIApTaMHU, 4Yepe3 CTBOPEHHS OCBITHBHOTO MPOCTOPY,
peanizaliio 1HAUBIAyai3alii HaBYaHHs, PO3BUTKY Ta coliiali3allii 0COOUCTOCTI.

AHami3 TCUXO0JOro-MearoriyHoi JITepaTypu JI03BOJUB BHUSBUTH OINTHMAJbHI
YMOBH Oprasizailii N0o3aypo4Hoi AISUIbHOCTI B MOYATKOBIM IIKOJI:

- ONTHMAaJIbHE TIOEJHAHHSI PYXOBOi W HaBYaimbHOI AisutbHOCTI. [lo3aypouna
JUSTBHICTD JIITEW y BUIBHUN BiJl HABUYAHHS YaC YMOBHO MOJUISETHCS HA JBA MEPIOJIN:
MEePIINA — MICHs 3aKIHYEHHS YPOKIB 1 10 TOYAaTKy CaMOMNIATOTOBKH; IPYTUM — MICI
BUKOHAHHS JIOMAIlIHIX 3aBJlaHb. METOAUCTH pajsiTh O€3MOCEepPEeaHbO MICs YPOKIB, Yy
M03aypOYHUH Yac, MPOBOJUTH MPOTYJISIHKK Ha CBIXXKOMY TOBITP1, PYXJIMBI ITPH Ta irpu
3 €JIEMEHTaMH CIOPTYy. Y Jpyromy IM03aypOyHOMY IMEpioAl JOUIIBHO IUIaHyBaTU
poOOTYy 3a IHTepecaMu JIITeH, KOJIEKTUBHI Ta IPyIoBi (OPMHU T03BULIA 1 1HIUBI Ty aJIbHI
M03aypOoYHi 3aHATTS WIKOJSPIB [6, €.87];

- 3a0€3Me4YeHHs eMOIIMHOTO KOM(DOPTY, CTBOPEHHS aTMOC(EPH JOOPO3UUIUBOCTI,
HaJIaHHS JTUTUHI MOXKJIMBOCTI 3BEPHYTHCS JIO JOPOCJIOr0 B CHUTYyallisIX HEB1AOMOCTI,
CIPUSHHS BITUYTTIO 3aXUIIEHOCTI, AOBIpH 10 oTouyrouux [9, c.40];

- BpaxXyBaHHs crielu(iuHUX 0COOIMBOCTEH pi3HUX BUIB AisUIbHOCTI. OOCAT 1 3MICT
TISJIBHOCT1 JIITeM Ha KOXXKHOMY BIKOBOMY €Talll BIJIMOBIAA€ PIBHIO U XapakTepy
ncuxigHoro po3BuTky nutuau. O.H. JICOHTBEB 3a3Havae, M0 KATTS YU JTisTIbHICTD Y
[UJIOMY HE CKJIAJa€ThCd MEXaHIYHO 3 OKPEeMHUX BHUIIB isibHOCTI. OJIHI BUAM
TISJIBHOCTI € Ha JaHOMY €Talll MPOBIJIHUMHU 1 MaloTh OUIbIlI€ 3HAYCHHS IS
MOJAJIBIIIOTO PO3BUTKY OCOOMCTOCTI, 1HIIT — MEeHIIIe [2];

- 00’€lHaHHA B TMO3aypOYHId [ISJIBHOCTI HAiTe pi3HOro BiKy. Pi3HOBiIKOBUI
TUTSYNN  KOJIGKTUB Ma€ OuTbllle TOTEHIIMHUX MOXKIJIMBOCTEH IIOJ0 TyXOBHOTO
B3a€Mo30araueHHs y4HiB, y HbOMY WJIe IPUPOJIHA TIepeIada ColiaIbHO-MOPAITLHOTO i
ITPOBOTO JIOCBiJly BiA cTapmux MojoammMm. 3okpeMa T.MambliieBa, AOCTIIKYHOUN
0COOJIMBOCTI CIUJIKYBaHHS AIT€H y PI3HOBIKOBUX IpyIax, MpHHIla BUCHOBKY, 10 Y
PI3HOBIKOBUX Tpynax (it BikoM Bif 6-7 10 9-10 pokiB): akTUBHO POPMYETHCS TOCBIT
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CHUIKYBaHHS Ta CIUIBHOI AiSUIBHOCTI JUTHMHA 3 TMAapTHEpaMU pI3HOTO BIKY;
NOIIMPIOETHCA TPaKTUKa BUUTENS-BUXOBATENsI, LI0 3aJlyda€ Y4YHIB JI0 MOUIYKIiB
palioHaJIbHUX CITOCO0OIB OopraHi3allii KUTTEIISIIBHOCTI K CTapIINX, TaKk 1 MOJOJIINX
YYHIB; 3a0€3Meuy€eThCsl MPUPOJHA pOOOTa MEXaHI3MY OCOOMCTICHOTO CTAHOBJICHHS
yepe3 pPI3HOMAHITHICTh Ta BaplaTUBHICTh CEPEJIOBHINA; MoTpeldye BiJ meaarora
BUCOKonpodeciiiHoro audepeHiiiioBanoro maxoay 1o Jaite. Buena 3a3Havae, 1o
OCHOBHHUM MEAaroriYyHuM MPUHIIMIIOM OpraHi3allii CIijabHO1 JiSJIHOCTI IITEH pi3HOT0
BIKy € BpaxyBaHHS IXHIX BIKOBHX IICHUXOJIOTIYHHX OCOOJMBOCTEH Ta I1HTEPECIB.
Momnoamr mKOISIpU HE 3aBKIU MOXKYTh OpraHi3yBaTu ceOe Ha BUKOHAHHS MEBHHUX
3aBJlaHb, HE JyXKe IIKaBOi Al HUX poOoTH. ToMy CIIIKyBaHHS MOJIOJIINX IIKOJISPIB
31 MIKOJSpaMU CTapIIoOro BIKY CIiJI MPOBOAUTH Yy JOCTYMHHMX Ta I[IKaBUX MAJis
HaMMOJIOAIIMX BUJAAX AISUTBHOCTI [9, c. 40].

HaiiGinpm1 nomumpeHumMu  (GopmMamMu MPOBEACHHS M03aypOYHOi [ISJIBHOCTI B
MOYATKOBIA MIKOJNI € TypTKOBa po0O0Ta, MIKIIbHI KIyOHW, 1HTEIEKTyallbHI I1rpOBI
komiuiekcu "Ilone uyaec", "o? He? Konu?", "bpeitn-punr", "lllacnuBuii Bumaaox",
BIKTOPWHU, TYPHIPH, KOHKYPCH, CBSITa TOIIO.

Cepen dopm mpoBefeHHS MO3aypOUYHOl MISJIBHOCTI y TENaroriyHii jitepaTypi
BUIILJISIETHCS (haKyJbTaTUBHE 3aHATTS, SIK€ 3a CYTHICTIO Oprasizaiii moaioHe o
IYPTKOBOI poOoTH. Sk (hakynbTaTUBU, TaK 1 TYPTKU MalOTh MOTJIUOJIOBATH 3HAHHS
YYHIB 3 TI€i YU 1HIIOI IIKUIBHOI JUCHUIUIIHU, MPEAMETa: PIIHOT MOBH, TPYAOBOIO
HaB4YaHHS, (P13UKHU, MATEMATUKH TOIIO. [CTOpUYHI BiIOMOCTI Npo (pakyIbTaTUBHU OYJI0
nocmipkeHo K.M. Crnecuk. Buena BusiBWIIa, 10 crnoyaTky QopMa HazuBaiacs
"(pakynpTaTHBHA TypTKOBa poOOTa" ¥l OpraHizoByBaJiacsi 3 METOIO CIeliami3amii i
npodopieHTallli CTapIIOKIACHUKIB (KyJIIHApH, OMEPAaTOPH PaioCTaHIIM ToIIo). 3
1967 poky Oyio BBelaeHO (hakyibTaTUBHI 3aHITTS cydacHoro Ttumy. s gopma He
TUILKY BUPOOJISi€ CTINKI U LIIECTIPSIMOBAHI1 IHTEPECH, aJI€ ¥ TOTY€E YUHIB O CAMOOCBITH
1 TBOPUOI AISUTLHOCTI michst 3akiHueHHs mikoiau. K.M. Cnecuk niifiiia BUCHOBKY, IO
(dakynbTaTUBHI 3aHATTS, HA BIAMIHY BiJ] TYPTKa, Iepe0adatoTh HAyKOBO-TEOPETUUHY
JUSUTBHICTB, TOMY iX BUKOPUCTAHHS B OYATKOBHX Kjlacax € HeAoUUTbHUM [8, ¢. 69-70].

BucHoBku: 3arajoM MpoBeleHE AOCTIDKEHHS OCOOJUBOCTEN MMO3aKJIaCHOT
poOoTu 3 (PI3UYHOTO BUXOBAHHS MOJIOAIIMX IIKOJIAPIB CBIMYUTH MPO 3HAYHI
MOTEHI[IHI MOXIJIMBOCTI IIOTO HAIpPsIMy HaBYAJIbHO-BUXOBHOTO IPOIIECY JUIS
ONTUMAJILHOTO 3abe3reueHHs] yMOB iX (isumuHoro po3utky. dopmu 1 meToau
Mo3aypo4yHoi poOOTH, sKI TMepeadayaroTh ITPOBY AISUIBHICTH, 3MarajbHICTh,
TO0OPOBUIBHICTH 37aTHI 33JJOBOJILHATH MOTPEOU MOJIOAIIOTO MIKOJIIpa B PYXJIUBOCTI, Y
MPOSIBl TO3UTUBHUX EMOIIIH, paliICHUX MEPEKUBAHD.

Ha wnamy naymKky, ¢akyiapTaTUBHI 3aHSTTS MalOTh OUIbIIY HaBYaJIbHY
CHPSIMOBAHICTh Y TOPIBHSHHI 3 T'YPTKOBOKO (opMor0 poOoTH. ToMy BOHM MaroTh
BUKOPUCTOBYBAaTUCSA Yy BapiaTUBHIA YaCTHHI YPOUHOI'O MPOLECY, KOJIM YUYHSAM 32
BJIACHUMHU I1HTEpPECAMH HAJAEThCS MPABO BUOOPY cepen pi3HUX (PaKyIbTaTUBHUX
KypciB. Y 1o3aypoy4Hiil JisTIHOCTI JOIUIBHO XK BUKOPUCTOBYBATH TEPMiH '"TYpTKOBa
poboTa", OCKUIBKU 3a CBOEIO CYTHICTIO BiH OUIbIIE BIAMOBIIAE IUJIIM BUXOBAHHS.

IIpoBenennii aHaIi3 103BOJIMB BU3HAUYUTH OCOOIMBOCTI MTO3aKJIACHOI JISUIBHOCTI 3
(GI13UYHOTO BUXOBAHHS B MOYATKOBIM IIKOJI, IO JO3BOJIUTH MOOYMYyBaTH IUTICHUN
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HaBUYAJILHO-BUXOBHHUI TIPOIEC Y 3araJIbHOOCBITHHOMY HaBUAJIBHOMY 3aKJIaji 3a/is
rapMOHIMHOTO PO3BUTKY MIIPOCTAIOUOTO MOKOIIHHS.

IlepcniekTHBM MOJAJBIIMX JOCJHII:KeHb MOXE HaJlaji BUBYATUCA B HaIpsMi
MOIIYKY HUIAXIB YJOCKOHAJIECHHSI MPOJIOHMOBAHOI MO3aKJIacHOi 1rpoBOI AisUIBHOCTI
MOJIOIINX HIKOJISIPIB.
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In the context of active hostilities on the territory of our state and ongoing crises
around the world, there is an urgent need to study and develop effective
psychorehabilitation measures for internally displaced persons (IDPs) who have
become victims of war and relocated within Ukraine. This topic has become
increasingly relevant due to the constant displacement and changes in environment
experienced by many Ukrainian citizens.

Research in the field of war and displacement psychology has been actively
conducted in various parts of the world, including Ukraine. Studies carried out by
psychologists, sociologists, and medical specialists have demonstrated that military
conflicts can leave a deep imprint on the mental state of those who have suffered from
aggression. To date, a significant number of studies have been conducted in Ukraine
that highlight the psychological aspects of internal displacement and the traumatic
consequences of war for this target group. However, many of these studies focus
primarily on analyzing problems, such as post-traumatic stress disorder (PTSD), while
less attention is given to psychorehabilitation measures and psychosocial support for
IDPs.

Internal displacement as a result of war can lead to severe psychological trauma
and stress. IDPs often face the loss of their homes, loved ones, and employment, as
well as fears and uncertainty about the future. These emotional difficulties can cause
various mental health issues, including anxiety disorders, depression, and PTSD.

Psychological rehabilitation is an activity aimed at restoring and maintaining a
person’s functioning in the physical, emotional, intellectual, social, and spiritual
domains through psychological and psychotherapeutic assistance, such as
psychotherapy, psychological counseling, or psychological first aid [1]. This process
includes a range of psychological, psychotherapeutic, and social measures aimed at
supporting and facilitating the adaptation of IDPs to new living conditions. However,
achieving successful psychorehabilitation outcomes requires taking into account the
individual needs and resources of each person.

The main aspects of psychorehabilitation measures for IDPs include the following:

Psychological support: Providing emotional assistance and helping to overcome
stress and anxiety is a key element of psychorehabilitation. Professional psychologists
work with IDPs to help them express their feelings and develop coping strategies.
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Psychotherapy: Psychotherapeutic sessions provide IDPs with the opportunity to
address their psychological problems. Cognitive-behavioral therapy and other
psychotherapeutic approaches help regulate negative emotions and thoughts [2, P. 79].

Social integration: An important aspect of psychorehabilitation is facilitating the
integration of IDPs into their new social environment. This may include assistance in
finding housing, education, and employment [3, P. 93].

Group support: Group sessions allow IDPs to discuss their experiences collectively
and provide mutual support. This approach fosters a sense of belonging and mutual
assistance.

Post-informational psychotrauma syndrome: Considering the specific nature of the
conflict and displacement, it is necessary to develop programs specifically adapted for
IDPs who have experienced traumatic events.

Psychorehabilitation measures for internally displaced persons who have become
victims of war and relocated within Ukraine are of critical importance for their
psychological recovery and adaptation to new living conditions. Existing
psychological research confirms the need to provide psychorehabilitation assistance to
this target group. Effective psychorehabilitation measures should be individualized and
focused on the specific needs of each person.

Achieving positive results in the psychorehabilitation of IDPs can contribute not
only to their personal well-being but also to the overall processes of recovery and
building a stable society. The availability of scientific research and the development of
psychorehabilitation programs are crucial steps in this direction, and further study and
practical implementation of these measures are of great social importance.
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T'EHJEPHI OCOBJMBOCTI IPOABIB EMITATII
OCOBUCTOCTI

IIminzen Ipuna FQpiiBHa
Buxknanau kadeapu ncuxosorii
JIBH3 «Y3xropoacekuii HallilOHaJIbHUN YHIBEPCUTET

CydacHe CyCHUJIbCTBO XapaKTEePU3YEThCS BUCOKOIO JIMHAMIYHICTIO COILIAJIbHHUX
nporeciB. [TomiTHE 3pocTanHs BUMOT 10 €(EeKTUBHOI MI>KOCOOUCTICHOI B3aeMoIii. Y
3B’SI3Ky 3 IIMM HAaO0yBa€ 0COOIMBOTO 3HAYEHHS IIPOOIeMa TOCHTIKEHHS eMIaTii. Amke
emnartiga 3a0e3rnedye po3yMiHHS IOYYTTIB, €MOLIM Ta MOBEMIHKM I1HIIMX JIIOACH.
Bucokuii piBeHb PpO3BUTKY emnaTii copuse (OPMYBaHHIO TapMOHINHUX
MI)KOCOOUCTICHUX B3a€EMMUH.

JocniaHuKH 3BEpTaOTh OCOOJIMBY YBary Ha reHJiepHi aciekT emnartii. YosioBiku
Ta KIHKM BIAPI3HSIOTHCS y CMOco0ax €MOIINHOTO pearyBaHHs, 30KpeMa y MposiBax
emrnartii. BusHaueHHs reHAepHUX 0COOIMBOCTEN MPOSBIB EMIIATIT € aKTyallbHUM, aJIKe
JTOCITIDKEHHST JaHoi MpoOJIeMH CHpHs€ ONTHUMI3allii MI)KOCOOMCTICHUX B3a€EMHUH Y
Cy4aCHOMY CYCILIIbCTBI.

Emnaris — me OaraTopiBHEBUHM, CKJIaJAHUN (QEHOMEH, SKUU SBIs€ CcOOO0IO
CYKYTHICTh €MOI[ITHUX, KOTHITUBHUX Ta MOBEIIHKOBUX 310HOCTEN ocoducTocTi [1].

EMortiiftHuil miaxig 70 BUBYCHHS eMnaTii POKYyCyeEThCS Ha €MOIIIMHUX PEaAKIIIsX,
Kl BUHUKAIOTh y JIOJUHU y BIANOBIb HA NEPEKHUBAHHS 1HIIOI 0coOU. Y I[bOMY
MIIX0/1 OCHOBHA yBara MpUAUISIETbCS 3JaTHOCTI MEPEKUBATA €MOLIT 1HIIUX JIFOAEH,
CIIBYYBATH 1M 1 BITUYBaTH iXHI MOYYTTA SK BIAacHI.

KorHiTuBHUN MiAX1J aKIEHTY€ yBary Ha 3/aTHOCTI PO3YMITH M yCBIJIOMIIIOBATH
€MOIIi1 1HIIOT JIOJUHU, PO3MHU(PPOBYIOUN ii MOUYTTS Yepe3 palloHAJIbHE MHUCIICHHS.
TyT OCHOBHUM € Mpolec PO3yMiHHS TOTO, IO BIJYYyBA€ IHILIA JIIOAWMHA, HA OCHOBI
aHani3y il HOBEAIHKHU, CUTYyallii abo KOMyHIKaIlii.

[ToBemiHKOBHMM MiIXid PO3IIISIA€ €MIIATIIO K HaOIp MOBEAIHKOBUX PEaKIIiH, 110
BHHHUKAIOTHh Yy BIATOBIAb, HAa €MOIiMiHI W KOTHITUBHI MPOLECH, SIKI BiIOYBalOThCS B
HIIH JTIoAuHI. Y 1IbOMY KOHTEKCTI €MIIaTisl MPOSBISETHCSA Yepe3 KOHKPETH1 Ail, sKi
JIIOJIMHA 31WCHIOE TSI TOTO, 100 MiATpuMaTH abo JOMOMOITH 1HIIOMY [2].

BiaMIHHOCTI B éMOIIIMHOCTI MI’K YOJIOBIKAMH 1 KIHKaMH, K 3a3HA4aroTh S1eHKO
P.O. Ta Yyrait A.O., MOXHa pO3TJIAIaTH HA JEKUIbKOX piBHAX. Ha omHOMY piBHI MU
MaeMO CIpaBy 31 3[aTHICTIO PO3YMITH €MOIIIHI CTaHU IHIIMUX (eMMaTisg) 1 BMIHHAM
BHUCJIOBUTU 1I€ PO3YMIHHS (€MIIaTU4YHA eKcrpecis). [CHyIoTh MeBHI BIJIMIHHOCTI B
eMITaTii (3MaTHICTh CHIBNEPEKUBATH 3 IHIITUM, PAJIITH 1 3aCMYyUYyBaTHUCS Pa30M 3 HUMU).
BoHu momiTHI 3a Hachigkamu Ja0OpaTOpPHUX eKcliepuMeHTiB. Ha neMoHcTpoBaHi
cnaiiu abo Ha iCTOpii, [0 PO3MOBIIAIOTHCS, IIBYATKA PEaryroTh 3 OUTBIIIOK €MITATIE.
XiHku Olible CXWIIbHI 3aCMYy4YyBaTUCS 1 pearyBaTH ClIbO3aMU Ha HEIIACTS IHILIUX.
OnHe 3 MOSICHEHb OLIBIIOT CXMIJIBHOCTI JKIHOK /IO €MIIaTii MoJiArae B TOMY, III0 BOHH
Kpalie, Hi’K Y0JIOBIKH, YMIIOTh «IIPOYUTYBATH» BIAYYTTSA OTOUYIOUHX iX 0ci0 [3].
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VYnynosa I'.€., 3MiiCHUBIK eMIIIPUYHE JOCTIDKCHHS TEHISPHUX 0COOJMBOCTEN
eMITaTii BU3HAYMIA, 110 B JKIHOK Ta YOJOBIKIB JIEHIO Pi3HI MPOSBH €MOIIIHHOIO Ta
KOTHITUBHOTO acrekTiB emmnarii. [lo-mepiie, eMOUiMHUN acrekT eMmartii € OiIbII
PO3BUHEHUM Y KIHOK, HDK y 40joBiKiB. Ilo-apyre, KOTHITUBHUN acleKT eMmIartii €
Kpallle PO3BUHEHUM Yy YOJIOBIKIB, HIX Yy IHOK. PiBeHb PO3BUTKY ITOBEIIHKOBOI'O
acCIleKTy emInaTii y YOJIOBIKIB € 1JICHTUYHUM PIBHIO PO3BUTKY aHAJIOTTYHOTO aCIEKTy
eMIIaTii y )KIHOK [4].

bynrak E.JI. 3a3Ha4ae, 1110 40JIOBIKH CITPOMO>KHI PO3MI3HABATH MOYYTTS 1HIIUX 1
BHYTPILIHBO CHIBIEPEKUBATH iM HE TipIIe 3a )KIHOK, ajie BOHH 3alliKaBJICHI B TOMY, IO
0 HABKOJMIIHI HE MOMITHJIU ITLOTO B iX MOBemiHIN. YOJOBIKM HE MparHyTh, 110 O
HABKOJIUIITHI O0a4uiIM iX eMITaTIHHUMU, TaK SK 11¢ He BJIACTHUBO iXHIM TeHACPHIN POITi.
YoJ10BIKM HEPIAKO MOTPAIUISIOTh B CUTYyallli, € BiJl HUX BUMAararoTh MParHeHHS 10
3MaraHHs, HE3aJIEKHOCT1, BJIQTHOCTI, IPOSBY CHJIM, a Il SIKOCTI HE MOEAHYIOTHCS 3
eMIaTiitHO0 4yHHICTIO. JKIHKM 1 YOJOBIKM BOJIOAIIOTH PIBHOK EMOIIMHICTIO, aje
MPOSIBJISIIOTE CBOi €MOIIli 3 Pi3HOI0 MIPO 1HTEHCHUBHOCTI. Jlopocii >KIHKK Ouibliie
MPOSIBJISIIOTH MTOYYTTSI HAIIPABJICH] HA OTOUYIOUYHUX (IIPOSIB IHTEPECY A0 iXHIX MOYYTTIB,
ix morpebam, OaxkaHHsM). YoJoBiKaM * HaBMAKU OUIBII XapaKTEpPHI €rOlEeHTPUYHI
nouyTTs. ToMy, TOBOPSIYM TMPO BIAMIHHOCTI MK YOJIOBIKAMH 1 >KIHKAMHU, MO>KHA
CTBEP/KYBaTH, IO JKIHKMA Kpallle BUPAKAIOTh €MOINl 1 OUIbII CHPUMHSTIMBI 10
MOYYTTIB OTOYYIOUMX (eMmariiiHi), HiXK 4oyioBIKH. JKiHKH, SK TpPaBUIIO, OUIBII
n0ailyivBi, TEMOHCTPYIOTh OLIbIIE eMMaTii Ta eMOLIN, OLIHIOITh ce0e 3 TOUKU 30pY
BIIHOCUH MiIX JoapMHU. YoJIOBIKM He Oa)karoTh, MO0 OTOUyrOUl Oauuiu ix
eMITaTIfHUMHU, TOMY 1110 1I€ HE BIAMOBIJAE iX renjepHii pomi. Typborta 1 jacka — 1e
BAXKJIMBI BJIACTUBOCTI )KIHOUO1 reHAepHO1 poJii. [loTe, 40JI0BIKM HE TipIiie )KIHOK 3/1aTHI
BU3HAYATH MOYYTTA 1HIIKX 1 BHYTPIIIHBO CHIBIEPEKUBATH 1M [5].

AHanizyrouu noBeiHKoB1 nposisu emnarii Jlesuyk M.IO. Bka3ye He Te, 110 KIHKH
3a3BUYail MalOTh OUIBIIY €MOUIWHY YYTJIMBICTh, IIO JA€ iM 3MOTY OUIbII BHPa3HO
BUSIBJISITH CIIBUYTTS 1 CIIBIEPEKMBAHHS, 1110 MOB’S3aHO 13 COIlIaIbHUMU POJISIMH, SIK1
BOHM BUKOHYIOTh, 1 KYJIBTYPHUMH OYIKYBaHHSIMH, IO JKIHKM MalTh OyTH
TypOOoTIIMBUMU  Ta  yyWHUMH. JKiHKM  OUIbII  CXWJIBHI IO  €MOI[IHOTO
CHIBIIEPEKUBAHHS, 110 MPOSBISETHCS B TOMY, II0 BOHU BIAYYyBaIOTh €MOIIMHUN
3B’SI30K 3 1HIIMMH JIIOJIbMH, CTalOTh YYTJIMBUMHU JI0 iXHIX MOTpPeO 1 MEpeKUBaHb.
Yos0BiKH, Y CBOIO Yepry, 4acTO IPOSBIISIOTH €MIaTii0 Yepe3 KOTHITMBHI Ta JI€BI
MexaH13MH. BoHM OB CXUITBHI IO TOTO, 00 IPAarHyTH 3pO3yMITH CUTYaLil0 1HIIOT
JIOJIMHU Ha 1HTEJIEKTYaJIbHOMY PiBHI, OL[IHUTH MpoOJieMy il po3pOoOUTH MpPAKTUUHE
pimieHHsl. YoJOBIKM JEMOHCTPYIOTh €MIIaTII0 Yepe3 Jii, HaMararThCs JTIONOMOTTH
THIIMM BUPIIIATY CKIAHI CUTYyallli TPaKTUYHO, a HE Yepe3 eMollliHe criBuyTTs. Pi3H1
colliajbHI 1 KyJIbTYpHI (haKTOpHU BILIMBAIOTH HA T€, SIK YOJIOBIKU Ta KIHKU MPOSBIISIIOThH
emmnarito. KynpTypa i BUXOBaHHS YacTO BHW3HAYAIOTh POJIb KOXHOI CTaTi B
cycinbeTBl. JKiHKM 3a3BHuYail 13 JUTUHCTBA BYAThCS OyTH OUIBII E€MOIIITHO
YYTIUBUMH, HIXK YOJIOBIKH, IKUX YaCTO HaBYAIOTh OyTH CTPUMAHHUMHU I BHUPILIYBAaTU
po0JIeMu OB paIlioHABHO. ['€HAepHI CTEPEOTUTTH TAKOXK BIUTMBAIOTHh HA PO3BUTOK
emnatii. JKiHOK 4acTo 3a0X04yIOTh A0 TOrO, 100 BUSBIATU TypOOTY, CHIBUYTTS U
yBary Jio MOYyTTiB 1HIINX, TOJ1 SK YOJIOBIKIB 3aKJIMKAIOTh IO OUIBII MparMaTUYHHX 1
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pallioHaJbHUX TPOSBIB MIATPUMKH. Y pe3yibTaTi HbOTO BUSBISETHCA, IO >KIHKH
MarTh OUIBIIY CXWIBHICTH JO E€MOIIIMHOTO CITIBIEPEKUBAHHSA, a YOJOBIKM — JIO
KOTHITUBHO-J1€BUX (opM emmarii [2].

[IpoananizoBaHo TeHACPHI OCOOJMBOCTI TMpPOSBIB emmaTii  0COOMCTOCTI.
BusznaueHo, 1110 MOHATTS eMIaTii po3risJaloTh Yepe3 CyKyNHICTh PI3HUX MiIXO0/IB. 3
TOYKM 30pY EMOIINWHOTO MIiAXOAY, €MIIaTid XapakTEepHU3yeTbCsl SIK 3/1aTHICTb
MepeKUBATH eMOILIi1 1HIINX JIFOACH, CITIBYYBATH M 1 BIIUyBaTH iXHI TOYYTTS 5K BJIaCHI.
VY KOTHITUBHOMY TMIiJIXOJl €MIMaTis pO3MIAJAETbCS SIK 3JaTHICTh PO3YyMITH W
YCBIIOMJIIOBAaTH €MOIli 1HIIOT JIOJUHHU, PO3MHU(GPOBYIOYM 1i MOUYTTS dYepes
palfioHaJbHE MHUCJIEHHA. 3 TOYKM 30py TMOBEIIHKOBOTO MIAXOIY, €MIaTis
PO3IIIIAETHCA K TMPOSIB KOHKPETHHUX JiM, SKi JIOJUHA 3AIHMCHIOE IJI TOTO, 100
MIATPpUMATH 200 JOMOMOTTH 1HIIIOMY.

Bu3zHayeHo, 110 IposBU €MIIaTii MOKYTh MaTH F'€HJEPHI BIIMIHHOCTI. 3’sICOBaHO,
[0 €MOIIfHUI acleKT eMIarii € OLIbII PO3BUHEHUM Y KIHOK, HI)K Y YOJOBIKIB.
KoruiTuBHMI acriekT emmaTii € Kpalie pO3BHMHEHHM Y 4oJIOBIKiB. JKiHKU 3a3BUYail
MaroTh OLIBIITY €MOIINWHY YyTJIMBICTh, IO A€ M 3MOTY OUIbII BUPA3HO BUSBIATU
CHIBUYTTS 1 cmiBnepekuBaHHs. YoJIOBIKM OUIBII CXUIIBHI JIO TOTO, 100 3pO3yMITH
CUTYAIIIIO 1HIIOI JIIOJJMHU Ha 1HTEJEKTYaIbHOMY PiBHI, OIIHUTH MpOoOJieMy ¥ 3HaAWTH
MIPaKTUYHE PIIICHHS.

BiamiHHOCTI y mposiBaX emmaTii y YOJIOBIKIB Ta >KIHOK MOXYTh OyTH 3yMOBIICHI
BIUIMBOM TE€HJIEPHUX CTEpPEOTHUIiB. YOJOBIKM HE Tipile >KIHOK 37aTHI BU3HAYaTH
MOYYTTS 1HIIMX 1 BHYTPIIIHBO CHIBIIEPEKUBATHU M. AJi€, HOJIOBIKM MOXKYTh TPOSIBIISITH
MEHIIly EeMITaTIHHICTh Yuepe3 Te, 110 11 He BIAMOBIAAE X T'eHICpHINA POIi.
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IHTETPOBAHA CUCTEMA ITPOI'HO3YBAHHA TA
MOHITOPUHI'Y HABITAIIIMHUX HEBE3INEK Y
BY3bKUX AKBATOPIAX

Poccomaxa Ouiena IropiBaa

KaHAUIAT TEXHIYHUX HAyK, JOIICHT,

noueHT kadenpu «Hasiraiis 1 kepyBaHHS CyTHOM
Opecbkuil HalllOHAIBHUNA MOPCHKUN YHIBEPCUTET

TomuakoBcskuii I'eopriii I'eopriioBuy
cTapmuii Bukianay kadenpu «Hagirarist 1 kepyBaHHS CyTHOM)
Opechkuii HalllOHATFHUN MOPCHKUM YHIBEPCUTET

Jliuman Maxkcum BaJsiepiiioBu4
3100yBay BUILIOT OCBITH JAPYTOro (MariCTepCchbKOro) piBHs
Opechkuii HalllOHATFHUN MOPCHKUM YHIBEPCUTET

CyyacHa IHTEHCHBHICTh CYJTHOIUIABCTBA Y BYy3bKMX KaHaJIaX 1 MPOTOKaX BUMArae
CTBOPEHHSI 1HTETPOBAaHUX CHUCTEM NOMNEPEKEHHS HaBIraluliHUX HeOe3nek. ABapis
koHTeliHepoBo3a Ever Given y Cyeubkomy kanami 2021 p. mokazana KpUTHUHY
B32€EMO3AJIEXKHICTh MK TPUPOJHUMU, TEXHIYHUMHU ¥ OpraHi3allliHUMU [TapaMeTpamu,
o (GOopMyIOTh <«JIAHLUIOTOBUK e(peKT» pO3BUTKY aBapiitHoi cutyauii. IloenHanHs
Metogosorii Formal Safety Assessment (FSA) 3 ¢dakTopHuUM aHalli3oM CTBOPIOE
OCHOBY Jisi TOOYZOBH IHTETPOBAHMX MOJENIE MOHITOPUHTY PHU3HKIB Y PEKUMI
peaJIbHOTO Yacy.

Tpaguiiiini mMAXoAuW JO OIHKKM PHU3UKY y MOpEIUIaBCTBI, Taki sk FSA,
30CepeKEeH] TIepeBaXKHO Ha mocTdakTyM-aHamizi noai. [lpore cydacHi TexHOOTi
Jal0Th 3MOTY MEPETBOPUTH 1II0 METOJIMKY Ha aKTUBHUI 1HCTPYMEHT MPOTrHO3YBAHHS.
Bukopucranns nanux AIS, ECDIS, VTS, a Takoxx MeTeo- i TiapoJIOTiYHUX CEHCOPIB
JI03BOJISIE CTBOPUTH QIANITHBHY CUCTEMY OIIHKUA HeOe3neK. ABapisi KOHTEHHEPOBO3Y
Ever Given miaTBepauia, 0 came BIJICYTHICTh CHHXPOHHOI 1HTerpanii ingpopmarii 3
PI3HUX JKepes MPU3Belia 10 HECBOEYACHOTO pearyBaHHS EKIMaxy.

MeTtor JOCHIDKEHHST € PO3pOO0JICHHS IHTETPOBAHOI MPOTHO3HO-aHATITHYHOL
CUCTEMH JI1 BUSBJICHHS KPUTUYHUX KOMOIHALIM (PaKTOpiB y BY3bKUX aKBATOPISX.
3aBIaHHSIMU €:

e Cunte3 (akTOpHOI MOJIEN] PO3BUTKY HEOE3MEUHOI cuTyalii Ha OCHOBI FSA;

o ®opMmyBaHHA CTPYKTYypu LU(PPOBOI CUCTEMH MOHITOPUHTY 3 YypaxyBaHHSIM
nanux AIS, ECDIS, VTS;

e Bu3HaueHHS  airopuTMy TMPOTHO3YBaHHS  MOMEHTY  TMEpexoay  Bif
KOHTPOJIbOBAHOT CUTYAIIll 10 aBapiiHO1.

Po3pobiiena iHTerpoBaHa cucTeMa CKIIaIa€ThCs 3 TPhOX PiBHIB (puc. 1):

1. Onmnepariiftauii — 301p 1aHUX 3 HABITAIIMHUX 1 METEOPOJIOTTYHUX JIKEPET;
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2. AmnHamiTHYHUN — OIlIHKAa PHU3UKY 3a MOJIM(DIKOBAHOIO MaTpHICIO 5%X5 Ta
MOPIBHSHHS 3 IOPOTOBUMU 3HAYCHHSAMH;

3. IIporHocTu4yHMII — BUSBJICHHS <JIAHLIOTOBUX» KOMOIHaIIi (PakTopiB, IO
M1JBUILYIOTh PU3UK 10 KPUTUYHOTO PIBHSL.

OHepaHiﬁHHﬁ *AlS, ECDIS, VTS,
. METEeOpOJIOTI4HI Ta
P1BCHb T1ApONOTiYHI 1aHi

AHaTITHIHUM *OriHKa pu3HKy (3a
piB CeHb Marpuuero 5x5)

. *Busasnenas
IIpOrHOCTHYHII  REETTISYS oY
PO3BUTKY
HeOe3neKu

PIBEHB

Pucynok 1 — Cxema nporHo3yBaHHs Ta MOHITOPUHIY HaBIralliHUX HEOe3MeK

[Ipuknan 3acTocyBaHHSI CUCTEMH [0 IHUUJEHTY KOHTeHHepoBo3a Ever Given
nmokazaB, 1o Imie 3a 8—10 XBWIMH 10 TOCaJKM Ha MUIMHY cHUcTeMa Moryia 0
imeHTrdiKyBaTH KOMOIHAII0 HeOe3MeYHuX TmapameTpiB (Bitep > 25 By3IiB,
3MEHIIICHHS BiICTaH1 710 Oepera, BUIKICTh > 10 By3IiB, 3pOCTaHHS HABAaHTAXKCHHS Ha
PYJIbOBY CHCTEMY) 1 OJJaTH CUTHAJ PO HEOOX1AHICTh 3HMKEHHS IMIBUIAKOCTI Ta 3MIHU
KypCy.

MarematuyHa 0CHOBa MOJIeNi 0a3yeThbes Ha IHTErpaibHOMY 1HAEKC! pu3uky (IR):

n
IR = E(Pl XS,: X Wi)'
i=1

ne P — #iiMoBipHICTB MO, S — TSHKKICTh HACHIKIB, W — BaroBuii KoeirieHT
BAXKJIUBOCTI (hakTOpa.

InTerpoBana cucrema mnoeaHye ¢GakTOpHY MOJeNb (JIeTepMIHOBaHUN OIKC
NPUYMHHKUX 3B S3KiB) 1 MaTeMaTHdHy oOIiHKy pusuky (FSA-meromuka). [i
3aCTOCYBaHHS JO3BOJISIE:

o (¢opmyBaTH MOMEPEHKEHHS Y PEXKUMI PEaTbHOTO Yacy;

e BpaxoOBYBAaTH 3MIHHICTh METEO- Ta T1IPOJIOTIYHUX YMOB;
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¢ 3MEHUIUTH POJIb CYyO’€KTUBHOTO YMHHUKA;
e CTBOPUTHU OCHOBY JUIsl HABUAHHS IITYYHOI'O IHTEJIEKTY Ha ICTOPUYHUX JAHHX.

BucHoBku

KomoGinamiss FSA, Risk Matrix 5x5 Ta ¢dakropHoro ananizy ¢dopmye
yHIBEpCAJIbHUH M1X1/ 10 TPOTHO3YBaHHS HaBITallIMHUX HEOE3IeK.

IaTterpamisa cucrem AIS-ECDIS-VTS 13 anroputmMaMu MamimHHOTO HaBYaHHS
MIIBUIILY€ TOYHICTh OIIIHKU PU3HUKY.

3anpornoHoBaHa MOJENIb MOXKe OYTH BHUKOPHCTaHAa Yy TMPAKTUIl MOPTOBHUX
aaMIiHICTpaIliil, CyTHOBUX KOMIaHi# 1 HABYAJIBHHX IIEHTPIB MiATOTOBKH CYIHOBO/IIIB.

[Tomanpmuii po3BUTOK MOJSATAE Y CTBOPEHHI caMoHaB4YanbHOI Momeni FSA-AI,
31aTHOI ABTOMATUYHO KOPUIYBATH BaroBl KOe(IIEHTH (akKTOpiB 3ajJeXKHO BiJ
HaKOIMWYEHUX JTaHUX.
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