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MOYIIH-JIU3AMH — IHCTPYMEHT PEKJIAMHU

KpaBuenko lapuna BagumiBHa

KuiBcbkuil HallloHAIbHUN YHIBEPCUTET TexHouorii Ta nuzaitny KHYT/]
@akyspreT qu3anny 022

I'pyna: «MynsTumeniinnii au3ain» b3am-21

1.MoymH-nu3aiiH ik edexkTuBHMI 3aci0 komyHikanii. MoymH-1u3aiH
noenHye rpadiky, aHIMAIl, TEKCT Ta 3BYK, IO JO3BOJISE CTBOPIOBATH JTUHAMIYHUAN
PEKJIaMHHM KOHTEHT, KU JIETKO CIIPUMMAETHCS Ay TUTOPIETO.

2.Poab iHTpO-posMKiB y pekisami. [HTpo-posuku aonomaraioTh (popmyBaTu
BII3HABAHICTh OPEH]y, IPUBEPTAIOUHN YBary risfadiB 3 MEPIIMX CEKYH] Ta 33Jlal0uu
CTHJIb PEKJIAMHOT'O TIOB1IOMJICHHS.

3. IlcuxoJioriynmnii BIVIMB peKJIaMU Yepe3 MOYIIH-Au3aiiH. BizyanbHi edekTy,
KOJIIpHA TaMa Ta JUHAMIYHUI MOHTaXX CTBOPIOIOTH €MOIIMHUIM 3B’ 30K MK OpeHI0M
1 CIIO’KUBAYEM, IO MiJIBUIYE €(PEKTUBHICTh PEKIaAMH.

4. MoymH-qu3aiiH 'y couniajbHii pekyiami. AHIMOBaHI POJUKU aKTUBHO
BUKOPUCTOBYIOTBCSI Y KaMIaHIsX, CHPSAMOBAaHMX Ha OOpOTHOY 3 HACHIBCTBOM,
€KOJIOT1YHI1 1HIIaTUBH Ta MOMYJIIPU3ALIII0 3J0POBOT0 CIIOCOOY JKUTTSL.

5. Cy4acHi TexHOJIOTII y CTBOpPEeHHi peKkJIaMHUX poJukKiB. [Iporpamu, Taki sik
Adobe After Effects 1 Cinema 4D, 103BOJNSI0Th CTBOPIOBATH SAKICHY aHIMALIllO, SIKa
POOUTH pekiiaMy OUIBII MPUBAOIMBOIO Ta MPODECITHOIO.

6. IlepcneKTMBH PO3BHUTKY MOYIIH-AU3aliHy y pekjgami. Bukopucranus
MTYYHOTO 1HTENeKTy, 3D-aHiMamii Ta 1HTEpaKTUBHUX €JIEMEHTIB  CIpPHSIE
MepCOHANI3AIlT peKIaMH Ta 3ATyYEHHIO O1IBIINOT ay AUTOPIi.

/. BisyanbHuii cTujb y MOylIH-au3aiiHi. Pexnama, moOymoBaHa Ha MOYIIIH-
JU3aiiHi, aKTUBHO BUKOPUCTOBYE MiHIMai3M, IUIABHY aHIMaIliio, JIUHAMIYHY
Turnorpadiky Ta HECTaHAAPTHI KOMIO3UIIIAHI PIllIEHHS JJII CTBOPEHHS BITI3HABAHOTO
CTHJTIO.

8. Kouip sik 3aci0 BBy B pekiiami. [IpaBuiibHe BUKOPUCTaHHS KOJIbOPOBOI
raMu J03BOJIsi€ BUKJIMKATU TIEBHI €MOIIil y TJis1a4ua, miJKpecloBaTh HACTPIA pojuKa
Ta (h)OpMyBaTH acOLIATUBHI 3B’ A3KU 3 OPEHAOM.

9. KineruuHna tunorpadika y pexiami. AHIMOBaHHIA TEKCT JomioMarae 3poOuTn
peKJIaMHEe MOBIAOMJICHHS! OUTbII BUPA3HUM, 3a7a€ PUTM BI1JI€0 Ta MiJCUIIIOE aKIICHTH,
3alydarlouy yBary J0 KIFOUOBUX MECEIKIB.

10. TI'padiuni enemeHTH Ta TreoMerTpis. BuUKOpUCTaHHS UITKUX JIiHIH,
a0bcTpakTHUX (OopM Ta OUHAMIYHUX TMATEPHIB Yy pEKJIami J03BOJIIE CTBOPIOBATH
Bi3yaJIbHY FapMOHIIO, 1110 3a1aM’ ITOBY€EThCS JIs/1a4eBl.

11. 3Byk i MoymH-Au3aiiH. AyJIIOCYIIpOBiJl, CUHXPOHI30BaHUN 13 Trpadikoro,
MIJCUITIOE €MOIIHHUN e(eKT peKiiaMH, JOoTIoMarae 3aHypuUTH Tisgada y KOHTEHT 1
M1JIBUIILY€ PIBEHb HOTO CIIPUNHSTTS.

12. Putm Ta aumHamika aHimamii. YiTkuii TeMIr 3MiHM KaJpiB, BUKOPHUCTAHHS
MIPUCKOPEHHUX a00 YIMOBUIBHEHHX CIIEH (POpMy€E paMaTyprito poJiMKa, BIUTMBAIOYH HA
COPUUHATTS 1H(DOpMAaIi.

12
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13. I'nubuna ta mpocropoBuii edexrt. 3D-animallis, 130MeTpis Ta mapanakc-
edeKTr 10Aa0Th IMUOWHU PEKIIAMHUM BiIe0, pOOJISTUH 1X Bi3yaJIbHO CKJIAIHIIINMH Ta
OLTBII TPUBAOTMBUMU.

14. TlepconaJi3zanis Ta aganrauis au3ainy. MoyuH-113aiiH 103BoJisie OpeHaam
CTBOPIOBATH YHIKaJbHI pEKJIaMHI POJIMKH, aAanToOBaHl MiA pi3HI MiIaTGopMH — Bix
COLIMEPEX JI0 IHTEPAKTUBHUX €KPaHiB.

15. MoymH-JIoroTund Ta OpeHA0Ba ideHTHYHicTh. [lMHAMIUHI JOTOTHUIHU
CTalOTh BYKJIMBUM €JI€MEHTOM Bi3yaJIbHOI'O CTUJIIO KOMIIaHIi, J0JJal0ul Cy4aCHOCTI Ta
1JBUIIYIOYH BII3HABAHICTH OpEHY.

16. InTepakTUBHUII MOYIIH-AM3aiH. BUKOpUCTaHHS 1HTEpaKTUBHUX €JIEMCHTIB
y peksiami (aHIMaIliiiH1 KHOIIKH, hover-epekTu, afanTUBHI BiJIe0) 3aIyyae risgada Ta
1JIBHUIIY€ PIBEHb B3aEMO/II1 3 KOHTEHTOM.

17. Kommo3uuisa Ta O0ajaHc y MoOYWIH-Au3aiiHi. ['apMOHiiiHE MO€THAHHS
€JIEMEHTIB y KaJpl BU3HAUA€ Bi3yallbHy NPHUBAOJIMBICTH POJUKA, KEPyE YBaroro
risiiava Ta miaACHIoe e(hEeKT peKIIaMH.

18. IpuHUUNHU TemITAJALTY B aHiMauii. BukopuctanHs 3aKOHIB CHPUHHATTS
(O6IM3BKICTB, CXOXKICTh, 3aBEPIICHICTh) JO3BOJISIE CTBOPIOBATH IHTYITUBHO 3pO3YMUINAN
Ta ePEeKTUBHUM TU3alH.

19. KonTpacr i akueHT y MOyIIH-pekjIaMi. BuiieHHs KIIFOU0BUX €JIEMEHTIB 32
JIOTIOMOTOI0 KOJIbOPY, PO3MIPY UM pyXy Aomomarae cOKyCyBaTH yBary Iiisjgadya Ha
TOJIOBHOMY IOBIJIOMJICHHI.

20. Animaniiini mepexoam ta Mmikpoanimanii. Il1aBHI 3MiHM MDK CIICHaMHU,
e(eKTH MOSBU TEKCTy 4d rpadiku TOAAIOTh JUHAMIKH Ta MOKPAITYIOTh CIIPUIHSATTS
B1JI€O.

21. Edext riambunu ta nepcnektuBa. Buxopucranns 3D-rpadiku, TiHew,
PO3MUTTS Ta Tapajiakc-eeKTy J0roMarae CTBOPUTH OIIBII PEATICTUYHUN 1
3aXOIUTIOIYUN PEKIaMHUN KOHTEHT.

22. Minimanizm y MoymH-au3aiidi. Criporiennii CTuiib, YUCTi JiHil, oOMexeHa
najiTpa KOJbOPIB Ta aKIEHT Ha KIIOYOBUX e€JeMEHTaxX poOJsATh peKyiaMmy OiIbII
CTUJILHOIO Ta €(PEKTUBHOIO.

23. MoayabHi citku y Bigeoamsaiini. BuxopucTaHHs CITKOBHX CTPYKTYp
J0TIOMara€e OpraHi3yBaTH Bi3yalbHI €JIEMEHTH Yy KaJipi, CTBOPIOIOYM TapMOHIIO Ta
MOPSTIOK.

24. BuxopucTtaHHs cBiTJa Ta TiHi B aHimamii. CBIT/IIOBI epeKkTH T0Mar0Th
00’eMy, TUHAMIKH Ta €MOIIIHHOTO 3a0apBJICHHS PEKJIaMi, MMOKPAIIYIOYH ii Bi3yaIbHY
MPUBAOJIUBICTb.

25. Tunorpadika y moymn-gu3aiini. Bgano mingiopanuii mpudt, ioro po3mip,
KUPHICTH Ta CTWJIb aHIMaIlli BU3HAYAIOTh XapaKkTep peKJIaMu Ta ii CIPUIHATTSI.

26. PoJib HeraTUBHOT'O MPOCTOPY. BuKkopucTaHHs NOPOKHBOT0 MPOCTOPY Y BiACO
JI03BOJISIE 30CEPEANTH yBary risjada Ha KIIOUOBUX €JIEMEHTax, poOJsdYH peKIamy
O1JIBIII 3p0O3YMLIIOIO.

27. AniMoBaHi ikoHkM Ta rpadiuni cumBoM. BuKOpHUCTaHHS 3pO3yMUIHMX
1IKOHOK y pycCl JJolloMarae mIBUIIIE JOHECTH 1H(OpMaIil0, CIPOILYIOUN CIIPUNHATTS
CKJIAJHUX 1JIEH.
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28. Pedpepencu Ta TpeHIM B MOYIIH-PeKJIaMi. AHaII3 aKTyaJbHUX HAIIPSMKIB Ta
KpeaTHUBHUX PIllIeHb JOMOMAarae afanTyBaTH IU3aiH Mij] Cy4acHI BUMOTH ayaAUTOPIi.

29. IrpoBi MexaHiku y pekjiaMHuX a”HiManisix. [loeqHaHHS irpOBUX €IEMEHTIB 3
pekiamoro (reiiMidikalis) MiABHUILY€E PIBEHb 3aTyYSHHs Ta B3a€EMOJ11 KOPUCTYBauiB 13
OpeHIoM.

30. lunamika Bi3yaJibHOro HapaTuBy. CTBOPEHHS JIOTIYHOTO PO3BUTKY CIOKETY
Yy MOYIIH-POJIUKY AOMOMAara€e BTpUMAaTH yBary riisavya Ta MOCHJINTH eMOIIHIIA BIUIKUB
PEKJIaMHU.

31. VR i AR y moymin-au3aiiHi. [HTerpaiiis animoBanoi rpadiku y BipTyalbHy Ta
JIOTIOBHEHY PeajbHICTh BIJIKPUBAE HOBI MOXJIMBOCTI JIJII CTBOPECHHS 1HTEPAKTHBHUX
peKJIaMHUX KaMMaHii.MoyH-1u3aiiH y comiaabHiil pekjaMi: HOBi miaxoau Ta BIUIMB

32. l'imeppeauizm y couianbHiii animamii. [loenHaHHS peaicCTUYHUX TEKCTYp,
CBITJIOTIHI Ta JieTaji3allii J03BOJIIE CTBOPIOBATH Bpa)Karoui COIlajbHI POJUKH, IO
BHUKJIMKAIOTh TJTHOOKUM €MOIIIHUN BIATYK.

33. MeTtadopa Ta cMMBOJII3M Y MOYUIH-AU3alHi. BukopucranHs BizyaabHUX
CUMBOJIIB (pO30UTOr0 A3€pKalia, TiHI, 3MIHHUX KOJIbOPIB) JIONIOMAarae mepeaaBaTu
CKJIQJ[H1 CoLllaJIbHI MpoOJIeMu 0e3 MPSMOTo 300paKEHHS HaCUIILCTBA YU Tpareii.

34. AdcTpakilisi Ta y3arajbHeHHs Y cOlliaJIbHOMY Bieo. A6cTpakTHi popMu Ta
reOMETpId MOXYTh POOUTH COLlIaJbHI KaMIaH1i OUIbII YHIBEpCATbHUMHU, JT03BOJIIOUH
ayAUTOPIi MPOEKTYBaTH BIACHUM JI0CB1/ HA KOHTEHT.

35. Texnika ruaiTu-edexty M coniaibHMX TeM. Bukopucranus «undpoBux
MOMUJIOK», PO3PHUBIB 300pa)K€HHsI Ta HECTAHIAPTHOI aHIMallli CTBOPIOE BITUYTTA
HECTaO1IBLHOCTI Ta MIJKPECTIOE CEPUO3HICTH MPOOIEMH.

36. PeTpo-ecTeTHKA Ta BIHTAKHUI CTIJIb Y cOlliaJIbHUX KamMnaHiax. Biacuiku
no animarii 80-90-x pokiB abo BukopuctanHs ctapux VHS-edexTiB MOXKyThH
BUKJIMKATH HOCTAJbIiI0 Ta 3pOOUTH COIiaJIbHI TOBIJOMIJICHHS OUIBII €MOIIIHO
BIJTABOBUMH.

37. MoHOXpoMHA CTHJCTMKA Yy MOYHWIH-Iu3aini. BukopucranHs muie
YOPHOTO0, O1JI0T0 Ta BIATIHKIB CIPOT0 I0MIOMArae 30CEpeIUTH yBary Ha eMOLIsIX Ta CyTi
po0JieMH, YHUKAIOUH 3aiBUX B1JBOJIIKAIOYUX €JIEMEHTIB.

38. I'panx-cTuib 'y comianabHiii animamii. [loegHanHs «OpyAHHX» TEKCTYyD,
HEpIBHUX JIHIA Ta py4yHOi aHiMalli CTBOPIOE €(PEeKT aBTEHTUYHOCTI Ta MOCHIIIOE
BIIYYTTSI TOCTPOi COLIIAIbHOI TEMHU.

39. Animanisi y peanbHomy cepenoBuili (mixed media). [Toexnannas peanbHuX
B1JICO3aIMCIB 13 HaMaJlbOBaHOIO uYM 3D-aHIMAIli€lo TO3BOJISIE CTBOPIOBATH CHIIBHI
COLIIAJIbHI POJIUKH, IO MOETHYIOTh TJOKYMEHTAJIbHICTh 1 KPEaTUBHICTb.

40. CroppeaJiszMm y coniajgbHux Bigeo. [{edopmarrist 06’ €kTiB, 3MiHEHI POTOPITIT
Ta rpa 3 MepCreKTUBOO JOMOMAaraloTh MepeaTH BHYTPIIIHIN CBIT MOCTPAKIATNX Bl
COIIIbHUX MPOoOJIeM (HANPHUKIIAM, KEPTB HACWIBCTBA UM JIIOJICH 13 MEHTAIbHUMU
po3IaiaMu).

41. Tpancdopmaniiina animalist ik MeTadopa 3miH. BukopuctaHnHs nepexo/iis,
KOJIU OAMH 00’€KT MEPETBOPIOETHCS HA IHIIUHN (HANPUKIIAL, JaHIIOTH — y NTaIIKY,
CJIbO3H — y CJIOBA), MOKE CUMBOJII3yBaTH OOpOTHOY Ta BUX1J 13 KPU30BOI CUTYAIIi.
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42. JuHamMiyHa KoJjgaxHa aHimamisg. IloenHaHHs BUpI3aHUX €JIEMEHTIB
dboTorpadiii, TEKCTyp Ta MATIOHKIB CTBOPIOE HE3BUYHHUUA €(PEKT 1 pOOUTH COlliabHE
BIJICO SICKPABIIIIAM.

43. AnimoBaHi TiHIi fAKk cmocid Bidyasdizamii NmCHXO0JIOTIYHHMX TpaBM.
Buxopucrtanns 3aTeMHEHUX (iryp, 1m0 MOBTOPIOIOTH PYXHU MEPCOHAXKIB ab0 TIIOTh
HE3aJIeKHO BIJl HUX, JONOMAara€ MepelaTH CTaH CTpaxy, JAenpecii 4u posnamy
0COOMCTOCTI.

44, Amnimanisi 6e3 0014 sik cmocid yHiBepcaJizamii TemMu. BukopucraHHs
CUWJIYETIB Y MEPCOHAXIB 0e3 puc oOJuYYs JO3BOJISIE TIAa4aM JIETIIe acolliloBaTU
cebe 3 Tpo0JIEMOI0 Ta YHUKHYTH 3aiBOT KOHKPETHKHU.

45. dparMeHTauis 300paxkeHHs1 1J1sl epeaadi emouiiHoro posJaany. BizyanbHi
npuiioMu, 110 po30MBaIOTh MEpcOHa)»ka ab0 MPOCTIp HAa YACTHUHU, MIAKPECIIOIOTH
TICUXOJIOTIYHUN CTaH TepOiB Ta IXHIO BPA3IUBICTD.

46. 3miHa MBUAKOCTI aHiMAaNil y KJII0Y0BUX MOMeHTaX. BUKopuCTaHHS Pi3KOTo
CHOBUIbHEHHS a00 MPUILBHUMIEHHS BICO B MOTPIOHUX MICISAX JOMOMAarae nepenaTu
JIpaMaTUYHICTh CUTYyallli a00 30CEepEeIUTH yBary Ha BaXJIMBUX JIETaJSAX.

47. Buxkopuctannsa VR ta 360° animanii y conianbHuX npoexrax. Bipryanbhi
KaMIaHli MOXYTh 3aHYpPIOBAaTH TJsJadya y CHUTYyalllo, JTO3BOJSIOYM MEPEKUTH MOJIi
o4MMa XKEPTBU 200 OUEBUIILIS COIIaTbHOT TPOOJIEMH.

48. AHiMOBaHi miKkceJb-apT POJIMKH Y conKkamMmnasisix. Perpo-rpadika y ctumi 8-
bit a6o 16-bit Moke CTBOpIOBaTHM KOHTPACT MK HOCTAJIBII€I0 Ta Cy4aCHUMH
npoOsemMaMu, 1110 POOUTH BiJICO OLIBIIT IHTPUTYIOUHM.

49. Po3MMTTS MeK MK IJIsilaueM Ta NepcoHakeM. BUKopucTaHHS KaJpyBaHHS,
Jie IEPCOHAX JUBUTHCA MPOCTO B 00 €KTUB abO0 MPOCTATrae pyKy /10 KamMepu, MOXKeE
BUKJIMKATH BITIYTTS OCOOUCTOT B3aEMO/IIT 3 MPOOIEMOIO.

50. Texnika "one shot" y couianbhiii animauii. CTBopeHHS Bijieo 6€3 KOAHOTO
MOHT)KHOTO CKJICIOBaHHS (B OJHOMY Kajpi) poOUTH ICTOPIO OUIBII IUTICHOIO Ta
BUKJIMKA€E CHJIBHIIIUN eMOLIMHUN e(eKT.
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EMBODIMENT OF NATIONAL IDENTITY IN
CONTEMPORARY ARCHITECTURE THROUGH
VERNACULAR TRADITIONS

Martynenko Anna,
Ph.D., Associate Professor
O.M.Beketov National University of Urban Economy in Kharkiv

In the modern world, architecture increasingly fulfills not only utilitarian but also
representative and performative functions. An important issue is identifying cases in
which contemporary architects turn to vernacular architecture as a source of inspiration
and a means of expressing national identity.

Within contemporary architectural discourse, a distinct approach has emerged that
focuses on the search for identity in architecture, placing particular emphasis on the
ethical aspect of aligning vernacular traditions with contemporary challenges. The
search for national identity in architecture is inextricably linked to the creation of a
system of symbols that encode this identity. This process is often initiated by architects
who are capable of reinterpreting and adapting their country's traditions to the language
of contemporary architecture. At the same time, an external approach is also possible,
where a professional architect acts as a reflective observer, interpreting the traditions
of another culture.

Regionalism as an architectural approach has always gravitated toward a dialogue
with tradition, reinterpreting its experience and integrating it into the contemporary
context. The researcher of architectural regionalism, Kingston Wm. Heath, supports
this assertion. “His multi-scaled case studies nicely show modernity’s complicity in
locating and defining the vernacular as a situated regional response that restores the
centrality of place in the current discourse” [1, xi p.].

National identity often serves as an internal impetus for creating iconic
architecture. Architectural projects that draw upon tradition incorporate both the
historical architecture of a region and vernacular building practices. In this context,
particularly interesting are cases where contemporary professional architects turn to
vernacular architecture in search of an authentic expression of national identity.

In the work of Sri Lankan architect Geoffrey Bawa (1919-2003), several buildings
embody the aforementioned characteristics. The design of the new Sri Lankan
Parliament, for instance, was intended to serve as the country's architectural landmark
(Fig. 1). The roofs of the buildings feature a traditional silhouette with deep overhangs,
which at first glance evoke associations with the palace-temple complexes of Sri Lanka
and South India (Fig. 2). The picturesque quality of the complex's composition is
enhanced by the asymmetrical arrangement of five secondary pavilions surrounding
the central structure, as well as their subtle differences in scale and roof forms.

In the parliament project, the traditional Sri Lankan timber frame and column
construction system was reinterpreted in a rational manner. This system can be found
in traditional ambalama dwellings (mid-15th century) and in Buddhist temples known
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as Tempita Vihara (17th—19th centuries). “Bawa used his now familiar palette of
materials with great assurance: a crisp concrete frame with neatly articulated concrete
purlins and rafters supports a roof of tiles on corrugated sheeting; broad overhanging
eaves cast deep shadows on the white plastered walls; access balconies are protected
by chunky coconut balustrades and surfaced with polished clay tiles” [2].

Figure 1. The new Sri Lankan Parliament, Geoffrey Bawa, Sri Jayewardenepura
Kotte, Si Lanka, 1982.

NP8

Figure 2. Temple f the Sacred Tooth elic, Kany, Si anka, 1595.

In post-war Hungarian architecture, the political situation of suppressing nationalist
sentiments created conditions for the development of ideas about national self-
awareness. After transitioning to democracy in 1989, Hungary set its course toward
joining pan-European structures. In 2004, the country became a member of the
European Union. During the Communist regime, the unique creativity of Imre
Makovecz (1935-2011) lacked government support. The architect was only able to
build in the periphery of the country. However, in the 1990s, amid a wave of national
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self-awareness, he received well-deserved recognition. Imre Makovecz's organic
architecture became a national symbol of Hungary. The architect succeeded in finding
a new morphological configuration for Hungarian architecture with an
anthropomorphic character, developing new biomorphic structures.

-

Figure 2. Onion House Culture Houée, Imre Makovecz, Makd, Hungary, 1999.

The Onion House Culture House in Mako, built in 1999, is a continuation of the
creative exploration of the Hungarian architect (Fig. 2). The building combines
whitewashed plastered walls and a wooden roof structure typical of traditional
residential and sacred architecture in Hungary (Fig. 3). In the center of the building is
the theater audience hall, which is covered by a structure resembling an overturned
boat. At the corners of the building, there are four towers resembling the white towers
of Protestant churches (Fig. 4).“As we are proceeding towards the Onion house, we see
four towers with a mass in between them that resembles the body of a lying animal.
That structure actually houses a theatre and other spaces for cultural events. This
building, like the other ones that I designed, is an example of Hungarian organic
architecture. What does that mean? It means that our architecture is not intended to
serve industrial and commercial lobbies. Instead, we strive to use materials and shapes
that remind us of our own make” [3].
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Figure 3. Church of Saint Martin of Figure 4. Great Protestant Church,
Tours, Holloko, Hungary, 16th century, Mihaly Péchy, 1805-1821, Debrecen,
with reconstruction in 1889 Hungary

The construction of the National Library of Latvia in Riga (2008—-2014) is a symbol
of the struggle for Latvia's national independence, which was achieved in 1991. The
American architect of Latvian descent, Gunars Birkerts, in his search for a form for the
library, drew on Latvian folklore (Fig. 5). The morphological type of the mountain was
chosen by the architect based on two folk tales. In the tale of the Crystal Mountain, it
symbolizes the difficulties and obstacles that must be overcome to achieve a goal. In
the myth of the “Castle of Light,” the mountain is a symbol of the spiritual wealth of
the people. Therefore, the morphological type of the mountain serves as an allegory of
Latvia's struggle for freedom and independence. Vicki Richardson, in her book “New
Vernacular”, points out the direct reference to a type of traditional building such as the
log cabin [4], although Gunars Birkerts chose modern building materials and
structures.

Figure 5. National L1braryof Latvia, Gunars Birkerts, Riga, Latvia, 2014.
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It is interesting to consider cases in which the search for national identity in
architectural form is carried out by foreign architects. An example is the Jean-Marie
Tjibaou Cultural Centre, built by Italian architect Renzo Piano in New Caledonia (Fig.
6). The project was funded by the French government as the first step towards the
colony of New Caledonia gaining independence. The building was constructed in a
natural landscape and is designed to showcase the local Kanak culture. Next to the
open-air cultural centre, an exhibition is organized that displays Kanak housing,
highlighting their history and socio-cultural features. In the cultural centre, Renzo
Piano, known for his work in the high-tech style, combined modern technologies with
local building traditions (Fig. 7). The architect comments on his work on the project:
“The dread of falling into the trap of a folkloric imitation, of straying into the realm of
kitsch and the picturesque, was a constant worry throughout this work™ [5, 180 p.].

Before starting the design, he conducted comprehensive research on the climate,
culture, and the possibilities of traditional building structures and materials. He
developed an efficient passive ventilation system for the building using the trade winds.
Ten towers of various sizes, floating among the trees, are reminiscent of the huts in a
Kanak settlement. However, they are composed in a strict radial axis. The surface of
the towers refers to the woven walls of the Kanak huts (Fig. 8). While Imre Makovecz's
architecture seeks to express the irrational, plant-like character of form, Renzo Piano,
by using motifs of traditional architecture, bases the morphology of the building on
rational geometric construction. In the building, the architect demonstrates a complex
interpretation of Kanak culture, without abandoning his own architectural vision. He
employs European cultural achievements, particularly technical building capabilities:
laminated wood, natural wood, concrete and coral, aluminium castings, glass panels,
bark, and stainless steel. All these materials created a sense of richness and complexity
in the details [6].

o I

Figure 6. Jean-Marie Tjibaou Cultural Centre, Renzo Piano, Nouméa, New
Caledonia, 1998.
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Figure 7. Fragment of Jean-Marie Tjibaou Figure 8. Traditional Kanak hut.

Cultural Centre, Renzo Piano, Nouméa,
»,"
. 7
1 -

New Caledonia, 1998.

-

- e
= s e

i"
£ -',‘JI

s e ¥

a0\VE WY &
A a3

Figure 8. Stone Sculpture Museum of the Kubach-Wilmsen Founda‘?ion, Tadao
Ando, Bad Miinster am Stein, Germany, 2010.
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Japanese architect Tadao Ando gave “a second life” to the demolished building of
an old storage barn, built in 1785, in the Stone Sculpture Museum of the Kubach-
Wilmsen Foundation in Bad Miinster am Stein, Germany (2010). The architect used a
timber-framed structure, removing the brick infill [7]. The frame was installed on a
concrete foundation before glazing. As a transparent grid, the once dense wall of the
barn gained a new “ghostly” interpretation, preserving the memory of the old building.
The story told by Tadao Ando is devoid of irony. It is filled with deep symbolism, a
sense of the phenomenal spirit of the place that the architect tried to recreate. This
example demonstrates the architect's ability, belonging to a different cultural tradition,
to translate the experience of European traditional architecture (Fig. 8).

Thus, contemporary architects, in their search for identity, constantly apply various
symbols of traditional architecture in their buildings. The architectural texts they create
primarily reflect their ideological stance towards tradition. The selected objects for
analysis demonstrate a project approach that can be called the rhetoric of high pathos,
aiming to elevate the significance of traditions and vernacular architecture in the
development of identity themes. The algorithm for translating vernacular architecture
involves creating a complex synthetic language in which many levels of traditional
architecture are symbolically encoded, such as: the attitude towards context, properties
of materials and structures, etc. This approach can be called an artistic approach, in
which the architectural form is filled with content at all levels — symbolic-metaphorical,
contextual, object-morphological, processual, and phenomenological.
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The low-rise residential areas play a crucial role in the structure of large Ukrainian
cities, connecting urbanized areas with the natural environment. In modern Kharkiv,
almost 65% of the city's territory is occupied by single-family one- and two-story
residential buildings. This is a result of the city's historical development and the
specifics of its spatial formation. The influence of this type of development remains
significant today, shaping the spatial morphology of the city and influencing its growth
in the context of contemporary urban challenges.

The absence of a unified development concept and the excessively high proportion
of single-family housing in the urban structure pose significant challenges. This makes
the issue of its development and integration into the urban fabric highly relevant, both
in terms of modernization and in the context of sustainable development and the
concept of comfortable density in a large city like Kharkiv.

To develop effective solutions, it is essential to understand the principles of these
areas’ formation, the historical prerequisites for their development, and the impact of
socio-economic factors. Analyzing historical processes allows us to trace how the
locations of the private residential sector have changed over time, adapting to city-wide
transformations. Studying these aspects will help in formulating strategies for
integrating single-family housing districts into the contemporary urban fabric in
accordance with the principles of sustainable development and comfortable urban
density.

Historical stages of the low-rise residential areas.

Pre-Revolutionary Period. The city of Kharkiv was founded in the mid-17th
century as a fortress on the border of the Tsardom of Moscow. The first settlements
around the fortress had an agricultural character, and single-family housing consisted
of small wooden houses with adjoining land plots. The foundation of the low-rise
residential areas during this period comprised the estates of Cossacks, artisans, and
merchants.

With the increasing strategic importance of the city in the late 17th and early 18th
centuries, the city’s boundaries gradually expanded, leading to a rise in the number of
private estates. The geographical features of the city—particularly the Lopan and
Kharkiv rivers—played a significant role in shaping residential areas along these water
arteries.
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Soviet Period. With the establishment of Soviet rule, the concept of single-family
housing underwent significant changes. Mass industrialization and urbanization led to
denser construction, and Kharkiv’s territorial expansion became part of the large-scale
planning of a socialist city. As early as 1922, a commission was formed to determine
the city's boundaries until 1950, and in 1924, a decree was passed to incorporate several
settlements and industrial zones into Kharkiv, including Nova Bavariia, Sortuvalna
stantsiia, Osnova, Kholodna Hora and Lysa Hora.

The expansion primarily followed transportation and industrial hubs, shaping the
city's functional structure. The newly incorporated areas included railway stations and
depots (Sortuvalna stantsiia, Osnova), large industrial complexes ("Serp i Molot",
Nova Bavariia), and the future industrial zone of the Kharkiv Tractor Plant. At the same
time, the private residential sector gradually disappeared or transformed: parts of
private housing were nationalized, and many houses were divided among multiple
families. Despite active urbanization, single-family housing districts persisted in
Kharkiv throughout the 1930s-1950s, often serving as residences for scientists and
engineers, although their share in the city’s structure declined, [1].

Post-War Development. After World War |l, Kharkiv underwent rapid
reconstruction, with the microdistrict planning model becoming the dominant urban
development strategy. This concept, formalized in Soviet construction norms (SNiP)
from the late 1950s, involved the creation of residential complexes with 5-9 story
apartment buildings.

However, the housing policy of the Ukrainian SSR differed significantly from that
of other Soviet republics. While single-family housing in RSFSR cities was
systematically eliminated and replaced with high-rise neighborhoods, in Ukraine—
particularly in Kharkiv—this process was slower. Instead of completely demolishing
single-family housing districts, new construction primarily expanded into agricultural
lands on the outskirts, allowing historical low-rise quarters to remain.

This approach led to a unique phenomenon, which can be described as the
Ukrainian suburbia phenomenon. It demonstrates that large cities can coexist with
single-family housing without entirely displacing it with high-rise developments.
Unlike RSFSR cities, where aggressive urbanization resulted in monotonous urban
landscapes, Kharkiv and other Ukrainian cities maintained unique urban morphologies,
even during intense industrialization.

Independent Ukraine. Following Ukraine’s independence, low-rise residential
development in Kharkiv underwent significant transformations, largely shaped by
decentralization, land privatization, and uneven economic growth. Similar to some
Eastern European countries, such as Poland and Serbia, single-family housing in
Kharkiv began developing under the "plot-by-plot urbanism" principle—expanding
quarter by quarter without a unified urban planning strategy. This led to urban
fragmentation, imbalances in resource distribution, and infrastructure limitations,
making it challenging to integrate such areas into the city's overall fabric, [2-3].

Current State and Challenges. Today, Kharkiv's single-family residential districts
face several challenges, including low population density and a disconnect between the
city's spatial and functional structures. As in Polish and Serbian cities, Kharkiv's low-
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rise residential ares often developed without a comprehensive planning approach,
leading to an uneven transportation network and a lack of public spaces. In some areas,
houses were built without proper infrastructure, resulting in issues with accessibility
and low-quality public services.

At the same time, Kharkiv is experiencing a trend of increasing housing density in
low-rise residential districts, resembling processes seen in the United Kingdom.
Instead of chaotic urban sprawl, British urban planning strategies focus on integrating
signle-family housing into the overall city system through zoning and controlled
development, [4]. This approach may serve as a valuable model for addressing
Kharkiv’s challenges, as it promotes a balanced mix of low-rise residential housing and
public spaces, enhancing the integration of private neighborhoods into the urban
environment.

Conclusions. The evolution of the low-rise residential areas in Kharkiv reflects
complex urban transformations shaped by historical and socio-economic factors.
Today, a significant portion of the city’s territory is occupied by low-rise signle-family
housing, presenting both spatial and infrastructural challenges.

Integrating these areas into the overall urban structure requires a strategic approach
that optimizes housing density and prevents chaotic sprawl. Low land-use efficiency,
a lack of unified urban planning regulations, and transportation accessibility issues
highlight the need to reconsider the development strategies for these districts.

An analysis of European cities suggests that comprehensive zoning and controlled
integration can serve as effective mechanisms for transforming low-rise residential
areas. Further research on these processes will help identify the most suitable strategies
for adapting these territories to the needs of a modern city while adhering to the
principles of sustainable urban development.
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KJIOYOBI TPEHJIU 'PA®IYHOI'O JU3AHHY 2025
POKY: MIHIMAJII3M, Al I TYPBOTA PO JOBKIJIJIA

Marouaiu Ipuna SIpemiBHa,
KaHAMJaT MUCTELITBO3HABCTBA,
JIOLICHT, 3aBiayBau Kadeapu quzainy
3BO «YHniBepcutet Kopomns Jlanuna»

JleBunbka Pokcosiana PomaniBHa,
acucCTeHT Kadenpu au3anHy
3BO «YHniBepcutet Kopomns Jlanuna»

CeiT rpadiuHOro au3aiiHy IMOCTIMHO 3MIHIOETHCS, BIJIOOpaKAIOUM CydYacHl
CYCIUIbHI, TEXHOJIOTIYHI Ta €KOJIOT1YHI BUKJIUKHU. Y 2025 poui Mu cnocrepiraemo 3a
PO3BUTKOM TPHhOX KJIIFOUOBHMX TPEH/IIB, SIKI BIUIMBAIOTh HAa TBOPYICTH JHU3ANHEPIB Ta
OUIKYBaHHSl ayAUTOpii: MIHIMai3M, BUKOPUCTaHHS MmTy4Horo iHtenekty (Al) Ta
MOCUJIEHA yBara J10 €KOJOT1YHOCTI.

MucTtenTBo NpPOCTOTH — MIHIMARI3M 3aUMIAETHCS HA TIKY MOMYJSPHOCTI Y
rpadiyHOMY AW3aiHI 3aBJSKH CBOIH 3IaTHOCTI MepelaBaTH CKIIAJIHI 1/1e1 uepe3 mpocTi
dbopmu. Y 2025 pori 1eil HanpsiMOK HaOyBae 1€ OUIBIIOI aKTyaJIbHOCTI, OCKIJIBKU
ayJIUTOPisl MparHe YUCTOTH, SICHOCTI Ta 3pYYHOCTI. Y HOTO OCHOBI JI€KHUTh MPHUHIIMI
«MEHIIIE — 3HaYUTh OUIbLIE», KU HArojolly€e Ha MPOCTOTI, (PYHKIIOHAIBHOCTI Ta
Bi3yasipHIi rapmoHii. [leli cTuiab He NuIlIe MAKPECTIOE €CTETUKY, a W TOJIETIIye
CHpUHHATTS iHGOpMaIlii B yMOBax HU(PPOBOro nepeBanTaxkenns [ 1, ¢. 132-133].

KitouoBUMH pucaMu CydacHOrO MIHIMAJII3My € MOHOXpPOMHA KOJIipHa Tama,
BUKOPUCTAaHHA 0a30BHMX KOJbOPIB Ta IX Baplalid ajii CTBOPEHHS TapMOHIi,
BUKOPUCTAaHHSA HETaTUBHOI'O MPOCTOPY: CHOTOJHI MPOCTIP CTa€ HE MPOCTO (HOHOM, a
aKTUBHUM €JIEMEHTOM JIM3aiiHy; MPOCTa, ajie BUpa3Ha Tumorpadika, sika JoromMarae
KOHIIGHTPYBAaTH yBary,; BHUKOPHUCTAHHS T€OMETPUYHUX E€JEMEHTIB, YITKUX JIHIN Ta
BIJICYTHICTh 3alBUX JIEKOPATUBHUX JeTallei CTBOPIOIOTh YHUCTY, BIOPSIKOBAHY
KOMITO3UIIII0. 31 3pocTaHHsSIM oOcAriB iH(opmMaillii, sika MOJICHHO CIOXKHUBAETHCS,
ayJIUTOPis MparHe Bi3yalbHOT SICHOCTI.

MiHiManicTAYH1 JU3aliHU JTO3BOJISIIOTH (POKYCYBaTH yBary Ha TOJIOBHOMY,
3MEHIIYIOUYM KOTHITUBHE HABAHTAXKEHHA. MIHIMANICTUYHI PIMIEHHS 4YyJOBO
aIanTyIOThCS 10 Pi3HUX (OpMATIB — BiJ MOOUTBHUX €KpaHiB IO BEIUKHUX JHCILICIB.
IIpocTtoTa ¢gopm 1 KOIBOPIB 3a0e3reuye 3pY4YHICTh BUKOPUCTAHHS Ha OyIb-aKid
mwiardopmi. Takuit qu3aiiH 3a3Buyail 0a3yeTbes Ha ABOX-TPHOX KOJIBOpAX, 4acTo i3
3aCTOCYBAaHHSM MOHOXPOMHHUX cXeM abo0 macTeNnbHUX TOHiB. Lle 103Bosie cTBOproBaTH
BIIYYTTSI CIIOKOIO Ta rapMoHii [2, c. 18].

[pudt y MiHIMATICTUYHUX JU3aiHAX BIIITPAIOTh KIOYOBY pouib. [Ipoctwmii i
yuTabenbHuil mpudT, 9acTo 6€3 3apyOoK, JoToMarae 30CepeIuTH yBary Ha TEKCTOBIH
iH(dopmarlii. AKTUBHE BHUKOPHUCTAaHHS BUILHOTO MPOCTOPY POOUTH AW3aliH OLIBII
IMXAIYUM», IO JIO3BOJISIE IMJAKPECIUTH KIIOUOBI €JIEMEHTH Ta CTBOPUTH OajaHC.
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MiHimasi3M OplEHTOBaHUH Ha MPAKTUYHICTh, & HOTO TOJIOBHOK METOIO € TIOJICTIIISHHS
B3a€MO/IIi KOPUCTyBa4a 3 KOHTEHTOM 1 3MEHIIICHHS BI3yaJlbHOTO IITyMY.

Oco0nuBICTIO CydacHOTO TpadivyHOTO AU3ANHY € Te, 10 MIHIMAJICTUIHUHN TU3aiiH
BCE YacTillle MpaIoe B mapi 31 mMTy4dHUM 1HTesnekToM. Al momomarae cTBoproBaTH
MpOCTI, ane epeKTUBHI MAaKeTH, BU3HAYaTH HaWKpaIIll KOJIpHI MOETHAHHS UM pudTu
mia neBHoi aynutopii. Lled miaxig moeaHye MIHIMATICTUYHY €CTETHKY 3
byTypuctTuyHUMH Biyanamu. Hampukiian, BHUKOPUCTaHHS TPATIEHTIB, MPO30PUX
TEKCTYp Ta TEXHOJOTIYHMX CHUMBOJIB. ['padiudi marepiaqu CTBOPIOIOTHCS 3
MIHIMaJIbHUM BUKOPUCTAHHSIM YOpHUJIA 200 KOJBOPIB, 110 MOJIETIIYE iIXHIO €KOJIOTTUHE
nepepoOJIeHHs Ta 3MEHIILY€ BUTpATH eHeprii mpu apyii [3].

MiHimMami3M He JIWIe €CTETUYHO MPUBAOIMBUM, aje ¥ 3a0e3neuye e(heKTUBHICTD
JM3aiiHy, 10 OCOOJMBO BAXJIMBO Y HU(POBY emnoxy. MiHiMami3M y rpadiyHOMY
JIM3aiiHl TMPOJIOBXKYE E€BOJIIOI[IOHYBATH, 3HAXOASYM HOBI CIOCOOM ajamTaiii o
Cy4acHHX BHMOT i TeXHONOTiH. IOro NONYIAPHICTE MHOSACHIOEThCS HE JIHIIE
BI3yaJIbHOIO IPUBAOJIMBICTIO, a i 3AATHICTIO BIANOBIAATH HA BUKJIMKU LIU(PPOBOI €IOXH
[4; 5].

MiHimaii3M y rpapiyHOMY IHU3aiiH1 MPOAOBKYE 3ATUIIATUCS aKTyaJIbHUM 3aBISKA
CBOIM €CTETHYHIM MPUBAOIMBOCTI Ta 3JAaTHOCTI BIAMOBIJATH BUKIMKAM LHUPPOBOI
enoxu. Moro MOMyNSAPHICTH MOACHIOEThCA  eEKTHBHICTIO, MHPOCTOTOIO  Ta
TapMOHIWHICTIO, SIKI BIATIOB1Ial0Th CYYaCHUM BHMOTaM.

Hosum etanom TBopuocTi € Al (Artificial Intelligence) y rpadiunomy auzaiisi,
sakuid y 2025 pori cTtae He3aMIHHHM ITOMIYHHUKOM ISl JM3aifHEPiB, HAJal04d HOBI
IHCTPYMEHTH Ta MOAKJIMBOCTI. LLITy4HNI 1HTENEKT AO3BOJISIE aBTOMATU3yBaTH PYTHUHHI
MIPOIIECH, aHAJI3yBaTH JIaH1 Ta TCHEPYBATH YHIKaJIbHI Bi3yallbHI PIIIICHHS.

CporosiHi HaMOUIBIIOTO TOIMMPEeHHS HaOyBaroTh: Al-reHepatopu 300pakeHb —
wiardpopmu Ha kmtant MidJourney un DALL-E 103BONSIOTh HIBUAKO CTBOPIOBATH
Bi3yalii 3a TEKCTOBUMH OMHCAMH. PO3TAITyBaHHS TEKCTY Ta KOJHOPH MPHU CTBOPEHHI
au3aiiHy noyirpagiyHoi MpOAYKIIii, €TUKETOK, MAapOK, yrnakyBaHHs Towo. ITyunuii
1HTEJIEKT MOYKE FreHepyBaTH 300pakeHHsI, UTIOCTpalii, aHiMallli Y HaBITh WPUPTH, SKi
BIJIMOBIAAIOTh 3amaHOMy CTWiI0. lle BigkpuBae HOBI TOPU3OHTH [JIsl CTBOPEHHS
yVHIKaJbHUX MaTepiajiB Ta 3HAYHO 3a0laPKyE Yac 1 Ja€ Jau3aiiHepaMm 3MOTy
30CEpPEAUTHCS HAa TBOPUMX acnekTax [6, c. 177].

Al Moxe aHami3yBaTH TONEpPEIH] YCHIXH W3ailHy, MPOTHO3yBaTH TPEHIU Ta
MiJIKa3yBaTH PIIICHHSA. 3aBAsSKA aHami3y BeJMKux oOcsariB manmx I momomarae
CTBOPIOBATHM JW3alilHU, OPIEHTOBAaHI Ha KOHKPETHY aynurtopito. Hampuxmian,
aJIanTyBaHHS KOHTEHTY JUIA PI3HUX BIKOBUX I'PYII, KYJIbTYp 4d IUNIaT(HOPM CTa€E 3HAYHO
MIPOCTIIINM.

3a nonomoroto 11 cTBOPIOIOTHCS aJanTHUBHI €IEMEHTH JTU3aliHy, K1 3MIHIOIOTbCS
B PeaJIbHOMY 4aci 3aJIeHO BiJl ikl KopucTtyBadiB. Hanpukiasn, nuaamiuni 6anepu abo
iHTEepdeiicu, 1O MiIAlITOBYIOThCS MiJ MOBEeAIHKY KopucTyBaua. LI monmomarae
IIBUJKO CTBOPIOBATH MPOTOTUIIA JOJATKIB, BEOCAUTIB 4YM IHIIMX MPOAYKTIB,
CIPOLIYIOYH ¥ MPUCKOPIOIOYM TECTYBAaHHS U 1T€paIiio 1J1eH.
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3aBasxku ontumizaimii npoueciB 1l momomarae cTBOproBaTH JaW3aiiHU, 110
MoTpeOyIOTh MEHIIE PECypCiB, 3MEHINYIOYH CIIOKHMBAaHHS EHEPrii Ta MaTepialiB,
0COOHMBO y APYKOBaHii nmpoaykiii [6, c. 177].

Posymui nuzaitH-muiatrgopmu: Taki cepicu, sk Canva abo Adobe Sensei,
BUKOpHUCTOBYIOTh Il /711 aBTOMaTMYHOrO CTBOPEHHS IIA0JIOHIB, peKOMEHAAIH 1
redepamii rpadiunoro koHteHty. Oxpim Toro, Il momomarae Bu3HayaTH, SK
KOPUCTYBadl B3a€MOJIIOTH 13 JTU3alHOM, 1 ONTHUMI3yBaTH HOTO I JOCSTHCHHS
Kpauioro pe3yabTarTy.

CporojiHi MTYYHUN I1HTEIEKT HE 3aMIHIOE JU3aWHEpPIB, ajle CTa€ MOTYKHUM
MOMIYHUKOM, SIKUM JIO3BOJISE INBHJIIC 1 SKICHIIIE peadi3oByBaTH TBOpUl 1Ji€d,
36epiraloun yHiKaIbHICTh KOXKHOTO MpoekTy. Moro interpauist B rpadiunuil qusaiin
BIJIKpMBA€ HOB1 TOPU3OHTH JIJISI IHHOBAIIIM, pOOJISIUr MpoIecy OUTbI e(PEeKTUBHUMH, a
pe3yJIbTaTH — OLIBIN Pa3l0OUYUMH.

[Topyd 3 MiHIMamIi3MOM Ta IITYYHHM IHTEJIIEKTOM aKTyaJbHOI CBHOTOJHI €
€K0102IYHiCmb, 1110 TIPOSBIISETHCS B IM3aiHI y TAPMOHIi 3 MPUPOI00. Y HAII Yac BOHA
€ BaXXJIMBUM aCIIEKTOM CYYaCHOI'O MiJAXOJY /10 CTBOPEHHS Bi3yallbHMX MaTepiaiB. 3
ypaxyBaHHSM TJIOOQJIBHUX €KOJIOTTYHUX BUKJIMKIB, TAKMX SIK 3MiHA KJIIMaTy, BTpaTa
O10p13HOMAHITTS Ta 3a0pyIHEHHSI HABKOJIMIIHBOIO CEPEAOBUILA, TpadiuHl qu3aiiHepu
IIYKaK0Th CIOCOOM 3MEHIIMTH CBIi BIUIMB HA IPUPOAY, ONTUMI3YIOUH CBOT pOOOTH JIsI
30epeKEHHS PECYpPCiB 1 3HMKCHHS IIKIJIMBUX BUKUIIB [7, c. 141-142].

OgHUM 3 OCHOBHUX acCIEKTIB €KOJIOTIYHOCTI € 3MEHIICHHS KIUIbKOCTI
BUKOPUCTOBYBaHUX MaTepianiB. B yMmoBax mudposizaiii 0arato mpoeKTiB MOKHA
peanizyBaTu 0e3 moTpeOn B (I3MYHMX HOCISAX, IO 3HAYHO 3HUXKYE CIIOKUBAHHS
narnepy, 4opHwi, ¢apd Ta 1HMMX MaTepiadiB. Y APYKOBAHHUX MPOEKTAX BAXKIUBO
BUKOPUCTOBYBaTH mepepobiieHl matepiaiin abo cepTudikoBaHi €KOJIOTIYHO YHCTI
Marepu, 10 BUTOTOBJISIOTHCS 3 MEHIITMM BITMBOM Ha HABKOJIUIITHE CEPEIOBHIIIC.

BaxJiMBUM acrekToM € MiHIMI3allis €HEProcroXUBaHHS IMiJ dYac Mpouecy
Iu3aiiHy, OCOOJMBO B KOHTEKCTI JApyKy. BUKOpHUCTaHHS €KOJIOTIYHO YHCTHX
TEXHOJIOT1H IpyKy (Hampukiaa, HudpoBOro ApyKy 3 BAKOPUCTAHHSIM MEHILIE €HEPTii)
JI03BOJISIE 3MEHIIUTH BUKHUIU BYTJIEKUCIOTO Ta3y Ta IHII MIKIJJIMBI BIUIMBU Ha
HABKOJIMIITHE cepenoBuie. KpiM TOro, BHKOPHCTaHHS Cy4YaCHHUX IPOTPaMHUX
IHCTPYMEHTIB JJIsl ONTHUMI3allii PecypciB JO3BOJISE CKOPOTUTH 4Yac, BUTPAUYCHUN Ha
KOMIT'FOTEPHI MPOLIECH, 3HIKYIOUU CHEProcroxkuBaHHs [8].

B nu3aiiHi ynakoBKU €KOJIOTTYHICTh CTa€ BaKIUBUM (hakTopom. [{u3aitHepu yacTo
oOuparoTh MaTepiaau IJisl yIaKOBKH, SKi MOKHA MepepoOuTH abo BiTHOBUTH, a TAKOXK
MIHIMI3YIOTh ~ KUIBKICTHh ~ MarepiaiiB, M0 BHUKOPUCTOBYIOTHCS B  YIAKOBIII.
Buxopucrannst Bogopo3unHHUX (ap0, nepepodaeHux KapToHIB a00 010pO3KIaTHUX
MJIACTUKOBUX MaTepialliB — II€ YaCTIIe 3yCTPIYatOThCS PIIICHHS B €KOM3aHI.

OmauM 3 HAWOLIBIT e(PEKTHMBHUX MIIAXIB 3MEHIIUTH CKOJOTIUHHMMA CIiJ €
CKOPOYEHHSI BUKOPUCTaHHS JPYKOBaHOI NPOAYKUII W mepexig A0 HUPPOBHUX
mnat@opM. OHNaliH-KaTaaoTH, PEeKJIaMHI MaTepialid, €IeKTPOHHI JIMCTIBKM Ta 1HII
M(pPOBI TPOIYKTH 3MEHIIYIOTh NOTpeOy B MANepOBUX HOCISX, 110 CBOEI YEPIokO
CKOpOUY€E 00CST CIOKUBAHHA IEPEBUHU Ta €HEPrii JIsl BAPOOHUIITBA Marepy.
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Bubip mipudtiB 1 rpadgigyHUX €JIEMEHTIB MOXKE TaKOXX BIJIMBATH HA €KOJIOTIYHICTD.
Hampuknazn, mpudtr, ontuMizoBaHi Iy IPYKY 3 MEHIIIUM BUKOPUCTAHHSIM YOPHHIIA
abo eHeprii Mpu BUBEICHHI Ha €KpaHi, MOXKYTh 3HU3UTHU 3araJIbHU BIUIMB JU3aiHY Ha
HABKOJMIIHE cepeaoBuie. KpiM Toro, 3MeHIIeHHs po3Mipy ¢ailmiB 1 onTuMizaris
rpadikyd IS MBUANIOTO 3aBAHTAXEHHS JOTIOMAra€ 3MEHIIUTH €HEPTrOCIIOKUBAHHS
NIpY BUKOPUCTAHHI IUPPOBUX MPOIYKTIB [8].

Jlnzaiinepyu MOXKYTh aKTUBHO OpaTH y4acTh B €KOJIOTIYHHX 1HIIIATUBAX, TAKUX K
nporpaMu cepTudikalii «3eJIeHHuX» OpeHJIB, a TaKOoX IMMATPUMYBATH KaMIIaHii,
CIIPSIMOBaH1 Ha IMABUIIEHHS €KOJOTIYHOI 0013HAHOCTI cepejl TPOMaJIChKOCTI uepes
cBOi po0oTH. Takuii miaxia J03BOJISE HE JTUIIE 3MEHIIIUTH €KOJIOTTYHHUH CIT1JT Y BJIACHIM
MPaKTHII, aJie ¥ BIUIMBATH HA MOBEAIHKY CIIOKMBAYiB Ta 1HIIUX AU3alHEPIB.

ExomnoriunicTs y rpadiuHOMy AW3aiiHI — II¢ HE JIMIIEe MOJHA TEHJEHIs, a U
HEOOXIJTHICTh Y CyYaCHOMY CBITi, JI€¢ BaXKJIMBO 30epiraTv MNPUPOJIHI PECYpCH Ta
3HI)KYBAaTU HEraTMBHUN BIUIMB Ha HABKOJIMIIHE cepenoBuiie. Bubip mpaBuibHUX
MarepiaiiB, TEXHOJOTIH 1 MAXOAIB 10 AU3alHy JT03BOJISIE CTBOPIOBATU MPOAYKTH, SIK1
€ HE JINIIIE €CTETUYHO MPUBAOIMBUMH, aJie ¥ €KOJIOTTYHO BIAMOBIIaTbHUMH.

OTxe, MIHIMaII3M, IITYYHUH IHTEIEKT Ta E€KOJOTIYHICTh — € TPU OCHOBHI
BEKTOpU PO3BUTKY rpadiuyHoro auzaiiHy y 2025 poui. Bonu He nuimie gpopmMyroTsh
€CTETUKY Ta (DYHKIIOHAJIbHICTh CYYaCHHMX PIllI€Hb, aj€ W 3aJal0Th HOBI CTaHAAPTU
npodecii, cOpsIMOBaHI Ha TApPMOHIKD MIDXK TBOPYICTIO, TEXHOJOTISIMU Ta
BIIMOBIAIBHICTIO TIEPET CYCHITBCTBOM.
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Abstract

This article examines contemporary perspectives on immunogenesis from the
standpoint of the evolutionary-genetic concept. The phylogenetic development of
innate and adaptive immunity is analyzed, along with key genetic mechanisms
regulating immune responses and their role in establishing resistance to infectious
agents. Special attention is given to the author's own research, which includes genetic
sequence analysis, experimental modeling of immune reactions, and comparative
analysis of data across different species.

Keywords: immunogenesis, evolution, innate immunity, adaptive immunity, Toll-
like receptors, genetic regulation.

Introduction

The immune system is the result of complex evolutionary adaptation, ensuring the
organism's defense against pathogens. The genetic basis of immunogenesis involves
the interaction of multiple signaling pathways that drive the differentiation and
functional activity of immune system cells. Modern molecular-genetic studies have
identified key mechanisms underlying the evolution of innate and adaptive immunity.

1. Evolution of Innate Immunity

Phylogenetic analysis indicates that major components of innate immunity, such as
Toll-like receptors (TLRs), NOD-like receptors (NLRs), and the complement system,
emerged in invertebrates and have been preserved through evolution. Studies have
shown that early forms of phagocytosis existed in unicellular eukaryotes and were
subsequently inherited by multicellular organisms [7].

The complement system, present in early chordates, includes the alternative
pathway, which represents the most ancient immune defense mechanism. Later
mechanisms, such as the classical and lectin pathways, emerged in vertebrates,
enhancing antigen-specific immune responses [3].

As part of this study, the author conducted an analysis of the evolution of
complement genes in vertebrates, identifying their conservation levels and species-
specific variations in mammalian genomes.
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2. Evolution of Adaptive Immunity

Adaptive immunity first appeared in jawed vertebrates (Gnathostomata) and is
associated with the development of unique mechanisms for immunoglobulin and T-
cell receptor (TCR) gene recombination. Genetic analysis has shown that the
emergence of V(D)J recombination is linked to the evolution of RAG genes, derived
from transposable elements [5].

Through independent research, the author conducted a comparative analysis of
RAG gene sequences across various vertebrate groups, confirming the hypothesis of
horizontal transfer of transposon elements in the early stages of immune system
evolution.

3. Genetic Regulation of Immunogenesis

Key genes involved in the development of the immune system include TLRs,
NLRs, RLRs, and genes of the major histocompatibility complex (MHC). Studies have
confirmed the high structural conservation of these genes, indicating their functional
significance throughout evolution [6].

In this study, the author developed a computational model of evolutionary changes
in TLR receptor structures, demonstrating that the highest variability is observed in
pathogen-interacting domains, suggesting adaptation to changing environmental
conditions.

4. Modern Approaches to Studying Immunity Evolution

Modern molecular-genetic technologies, including genome sequencing and
functional analyses, have provided deeper insights into the mechanisms underlying
Immune system evolution. For example, genome analysis of lampreys has revealed
parallel development of immune-like mechanisms based on variable lymphocyte
receptors (VLRs), indicating the existence of alternative immune evolutionary
pathways [4].

Statistical studies have shown that over 85% of genes encoding immune receptors
in vertebrates exhibit a high degree of conservation across various taxonomic groups.
Genome analysis of 150 vertebrate species confirmed that mutations in key immune
genes occur at a frequency of 0.02 mutations per kilobase of DNA per million years
[8].

As part of this research, the author conducted an analysis of microRNAs regulating
Immune response gene expression in various mammalian species. The study included
the following steps: (1) sample collection from immune organs (spleen, thymus, bone
marrow) of different mammalian species; (2) total RNA extraction and quantitative
assessment of microRNA using gPCR; (3) bioinformatics analysis of microRNA
sequences using the miRBase database; (4) functional annotation of microRNAs and
target prediction using TargetScan and miRanda algorithms; (5) validation of
microRNA-target interactions through dual-luciferase reporter assays. The results
demonstrated that conserved microRNAs play a crucial role in innate immunity and
regulate inflammatory and antiviral signaling pathways. Analysis of 200 samples
revealed that 78% of identified microRNAs were conserved across examined species.
The most pronounced regulatory activity was observed in miR-146a and miR-155,
whose expression levels increased on average 3.2-fold during simulated inflammatory
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responses (p < 0.05). Luciferase assays confirmed that miR-146a suppresses the
expression of TLR4 and IRAKL1 genes, supporting its role in negative regulation of
inflammatory processes.

Conclusion

The evolutionary-genetic concept of immunogenesis explains the development of
innate and adaptive immunity through complex mechanisms of mutation,
recombination, and natural selection. Advances in molecular biology have deepened
our understanding of the genetic foundations of immune responses, opening new
prospects in immunology and medicine. The author's independent research confirmed
hypotheses regarding the conservation of key immune genes and identified species-
specific differences in genetic regulatory mechanisms.
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Abstract:

This study investigates the association of ACE gene polymorphism with
cardiovascular disease (CVD) prevalence among elderly and long-lived individuals in
Ganja. Genetic analysis of 97 participants (aged 83—105) revealed a significant decline
in the D/D genotype frequency among men with age, suggesting a potential link to
longevity. Blood pressure and ischemic heart disease prevalence were higher in D
allele carriers, particularly among D/D homozygotes. Findings indicate that ACE gene
polymorphism may influence lifespan, highlighting the need for further research on
genetic factors contributing to longevity and age-related diseases in Azerbaijan.

Introduction:

In recent years, there has been growing interest among scientists in molecular-
genetic research on longevity, aiming to extend the active lifespan of humans. It is
hypothesized that the genetic control system determining lifespan encompasses various
loci within the genome, including genes associated with age-related pathologies. These
genes include those encoding angiotensin-converting enzyme, angiotensinogen,
angiotensin Il receptors, apolipoproteins, methylenetetrahydrofolate reductase, and
others. Among these, the association of angiotensin-converting enzyme (ACE) gene
polymorphism with cardiovascular diseases is the most well-documented.

A molecular-genetic analysis was conducted among 97 individuals (29 men and 68
women) in Ganja city, aged 83—-105 years (mean age: 92.0+0.3 years), including 82
long-lived individuals (17 men and 65 women). The obtained results [10] were
compared with the parameters of the studied gene polymorphisms in the 25-64-year-
old population of Ganja city. Additionally, the variability of polymorphism levels with
age was analyzed by comparing genotype and allele frequencies across consecutive
decades—25-34, 35-44, 45-54, and 55-64 years. This approach enabled a realistic
assessment of genotype distribution changes across different age groups within the
population. [2]
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The study revealed that among elderly and long-lived men (Group 1), the frequency
of the D/D homozygous genotype was significantly lower compared to the control
group of 55-64-year-old men. In Group 1, the likelihood of detecting this genotype
was 2.9 times lower (p<0.03) than in 55-64-year-old men, relative to the I/l and I/D
genotypes. Among long-lived individuals, the frequency of the D/D genotype
decreased even further—Dby 5.4 times (p<0.04). No significant changes in the frequency
of the D/D genotype were observed among women aged 25-54 years. However, in the
55-64-year-old female group, the frequency of the D/D genotype decreased to 19
(p<0.002). Among women aged 83 and older (Group 2), this figure dropped to 16, and
among those aged 95 and older, it declined to 5.3.

Thus, from the 45-54 age group to the 95+ age group, the number of women
carrying the D/D genotype decreased sevenfold. A similar decline in D/D genotype
frequency was observed among long-lived men and women. However, in the control
group (25-64 years), the age-related variation of this parameter differed between men
and women. No statistically significant age dynamics were recorded in the frequency
of ApoE gene polymorphism genotypes among men aged 25-64 years [26]. When
comparing ApoE gene genotype frequencies with age, it was found that the frequency
of the 3/4 genotype decreased fourfold among elderly and long-lived men, whereas the
2/3 genotype frequency doubled compared to the control group. Among women, no
significant age-related dynamics were observed in this parameter.

Among elderly individuals carrying the homozygous deletion allele of the APF
gene (DD genotype), the mean systolic blood pressure (SBP) was 165.2+21.3 mmHg.
In the same group, individuals with the heterozygous ID genotype had a mean SBP of
155.5+24.1 mmHg, while the lowest mean SBP—145.7+26.0 mmHg—was recorded
in homozygous carriers of the | allele. No statistically significant differences were
found in mean SBP and diastolic blood pressure (DBP) values among different APF
gene polymorphism genotypes in the elderly group. [4]

Among elderly individuals, DBP was highest in those with the DD genotype
(95.4£11.6 mmHg) and lowest in homozygous carriers of the II genotype (78.0+14.2
mmHg). The mean DBP in heterozygous carriers (ID genotype) was 88.0+10.1 mmHg
[10]. Differences in blood pressure parameters across different genotypes were less
pronounced among long-lived individuals. Hypertension was observed in 45.5% of
individuals with the Il genotype and in 53.1% of ID genotype carriers, whereas this
figure was lower—36.4%—in DD genotype carriers. The difference in hypertension
frequency between DD genotype carriers and heterozygous individuals in the long-
lived group was statistically significant (*>=5.851, p<0.05). No statistically significant
differences in mean SBP and DBP values were detected among different genotypes in
the long-lived group [10].

Ischemic heart disease (IHD) was more frequently observed in carriers of the D
allele among both elderly and long-lived individuals (p<0.001). In the long-lived
group, 90.9% of individuals with the DD genotype had IHD. This figure was twice as
low—45.5%—in II genotype carriers (y*>=46.924; p<0.001), while it was even lower—
34.4%—in ID genotype carriers (3*>=69.312; p<0.001).
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Significant differences in IHD frequency were also observed among different APF
gene genotypes in the elderly group. IHD was recorded in 42.86% of individuals with
the II genotype, whereas in DD genotype carriers, this figure was 87.5% (¥*=44.806;
p<0.001). In heterozygous carriers, the IHD frequency was 70.0%, which was
statistically significantly higher compared to individuals with the Il genotype in the
same group (¥*=14.831; p<0.001). Statistically significant differences in IHD
frequency were also observed between heterozygous carriers and DD genotype
individuals (¥*=9.150; p<0.005).

Myocardial infarction (MI) history was most commonly recorded in elderly
individuals with the Il genotype (28.57%). This indicator was significantly lower in
individuals with other genotypes: in DD genotype carriers, Ml frequency was 12.5%
(x*>=7.715; p<0.01), and in heterozygous carriers, it was 15.0% (y>=5.711; p<0.05).

Among long-lived individuals, the frequency of MI was the same—18.2%—in
both 1l and DD genotype carriers. [1, 2] In heterozygous ID genotype carriers, this
figure was 9.4%. These differences were not statistically significant (¥*>=3.468;
p>0.05).

A clinical study conducted among the elderly population of Novosibirsk showed
that age-related cardiovascular pathologies were more frequently observed in elderly
individuals compared to long-lived individuals. In the elderly group, high blood
pressure values were significantly more prevalent in homozygous carriers of the APF
gene deletion allele compared to other genotypes.

Among both elderly and long-lived individuals, the clinical manifestations of
ischemic heart disease (IHD) were twice as high in homozygous carriers of the DD
genotype compared to other genotypes. However, in long-lived individuals, arterial
hypertension (AH) was significantly less frequently observed in homozygous carriers
of the deletion allele.

The study of ApoE polymorphism among long-lived individuals in Ganja city
demonstrated that ApoE and APF gene polymorphisms significantly influence
longevity tendencies in this population. Carriers of less common alleles and genotypes
among long-lived individuals could be the target of earlier and more intensive
interventions aimed at prolonging active life.

A comprehensive clinical and biochemical examination of long-lived populations
in various regions of Azerbaijan, including Ganja city, will help determine the true
prevalence of diseases, identify their characteristics in different populations, and
provide recommendations for disease prevention, as well as for preserving the
intellectual abilities and life potential of long-lived individuals.

Conclusion:

This study highlights the influence of genetic polymorphisms on cardiovascular
health and longevity in Ganja, Azerbaijan. The findings contribute to the understanding
of genetic factors affecting aging and CVD susceptibility, emphasizing the importance
of personalized healthcare approaches for the elderly population. Further research is
needed to explore the interaction between genetic, environmental, and lifestyle factors
in aging.
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Research Question: How Do Push-ups Affect the Rate of Ventilation?

Independent Variable: Number of push-ups performed.

Dependent Variable: Rate of ventilation.

Background Information and Hypothesis:

Background information: Push-ups are exercises that engage several muscles in
the human body, including the chest, triceps, etc. As a person exercises, the body's
natural reaction is that the breathing rate will increase to bring in more oxygen, which
can then be used to fuel the human’s muscles and give them energy, this process is
called cellular respiration. Our body mostly uses aerobic respiration when performing
push-ups. During aerobic respiration, oxygen helps to break down glucose and produce
energy for our body and muscles. However, if we do push-ups at a very rapid pace and
intensely, the body might switch to anaerobic respiration as it struggles to get the
oxygen it needs during very intense physical activities. Anaerobic respiration also helps
us produce energy, but this time without using oxygen, it’s not as efficient. The body’s
natural reaction might be to switch to anaerobic respiration during short bursts when
the oxygen supply isn’t enough. That’s why it’s important to use a metronome and
keep a steady, moderate pace.

Hypothesis: If we perform more push-ups, then our rate of ventilation will increase
because the higher energy demand will increase our oxygen requirements to refuel our
body, therefore increasing the rate of ventilation.

Methodology:

Safety Considerations:

The participant should be physically fit and medically well to perform a set number
of push-ups.

Access to water for participants.

Aim: To investigate how performing different amounts of push-ups will affect the
rate of ventilation.

Apparatus:

Stopwatch

Participant/Friend

Pen and Paper

Metronome/stable beat (for a consistent pace while performing push-ups)
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e Pen and Paper

Method to measure the rate of ventilation exactly

Method:

Step 1: Prepare a large enough space for the participant to perform push-ups
without struggling due to the lack of space or any other factors.

Step 2: Measure the Participants resting rate of ventilation by making them sit
down, stay quiet, rest without stress and not perform any physical activity for a
minimum time of 3 minutes and record the results on a table. Count the breaths for 30
seconds and multiply by 2.

Step 3: The participant does five push-ups using the metronome to maintain a
moderate pace.

Step 4: Immediately after the participant is done, measure their rate of ventilation
by using the method of counting the breaths for 30 seconds, multiplying by 2 and
recording the results on a table.

Step 5: Make the participant rest for 3 minutes, measure their rate of ventilation
again and write it down on a piece of paper.

Step 6: Repeat steps 3 to 5, 4 more times using five push-ups each time.

Step 7: Repeat steps 3 to 6 for 10 push-ups and 15 push-ups (5 trials for each one).

Step 8: calculate the mean change in ventilation rate and record it on the online
Table.

Controlled Variables:

A participant will control the rate of ventilation either by using a method or a
device.

Same room temperature and conditions on all trials.

Same time of day.

Same clothing.

3 minutes of resting time in between sets.

Data Table and Graph:

Table 1.
Raw Data Table:
Number | Ventilation Ventilation Rate Straight After/Breaths Ventilation Rate After 3 Minutes Rest/Breaths
of Rate Per Minute Per Minute
Push-ups Befor(?fBreaths
us p Per Minute . . . . . . . . . .
Trial1 | Trial 2 | Trial 3 | Trial 4 | Trial 5 | Trial 1 | Trial 2 | Trial 3 | Trial 4 Trial 5
5 20 27 24 24 24 25 22 20 22 22 22
10 20 28 26 28 28 30 20 18 22 22 22
h
15 20 26 24 26 28 28 22 22 22 22 22
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Table 2.
Processed Data Table:
Number | Ventilati | Change In Ventilation Rate Straight After/Breaths | Change In Ventilation Rate After 3 Minutes

of onRate | par Minute Rest/Breaths Per Minute
Before/
Push-u | greatns . . . . . . . - . .
ps Per Trial | Trial | Trial | Trial | Trial | Mean: | Percent | Tria| | Trial | Trial | Trial | Trial | Mean | Percent
Minute | 1 2 3 4 5 ange | 1 2 3 4 5 : ehange
* *
5 20 27 |24 |24 |24 25 24.8 +24% | 22 20 22 22 22 216 | +8%
10 20 28 |26 |28 28 30 28 +40% | 20 18 22 22 22 208 | +4%
15 20 26 |24 |26 |28 28 26.4 +32% | 22 22 22 22 22 22 +10%

* - “Percentage change” means the numerical percentage change from “ventilation
rate before” to the mean of “change in ventilation rate straight after” and the mean of
“change in ventilation after 3 minutes” (both done separately on the right of their
respective “mean” columns).
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Considering that all living organisms today are exposed to radiation resulting
from both natural and anthropogenic activities, including nuclear explosions, gamma
radiation's effects on living systems are of special interest [1,2,3]. The impact of
ionizing gamma radiation on certain plant and animal organisms, and the behavior of
the paramagnetic centers formed in them, has been studied using techniques such as
Electron Paramagnetic Resonance Spectroscopy (EPR), Transmission Electron
Microscopy (TEM) and other methods [4,5].

Research on the interaction of radiation with biological systems has proven
beneficial to society in fields such as medical biology, agriculture, pharmaceuticals,
and other technological processes. In particular, the determination of the inhibitory
doses of radiation for microorganisms has unveiled the potential application of
radiation for microbial decontamination in agricultural sciences and food technology.
Several scientific studies have identified lethal, sub-lethal, semi-lethal, and stimulating
doses of ionizing gamma radiation on plant and animal organisms.

Moreover, in recent decades, gamma radiation has attracted the attention of
scientists for its role in the evolution of superior agricultural plant varieties, which are
of economic importance. The effect of ionizing gamma radiation on plants, including
lethal doses, beneficial properties, and other general information, has been studied
through observations of growth and morphological changes.

The results obtained have also been confirmed in experiments with certain
animal organisms. Biological systems: such as plants and specific animal organisms -
have been studied using the Electron Paramagnetic Resonance spectroscopy method.
In recent years, research involving laboratory mice has been conducted and the EPR
spectra recorded in them due to the effects of radiation have been analyzed. It is known
that living organisms possess both enzymatic and non-enzymatic antioxidant defense
systems. These antioxidant mechanisms form the defense system against free radicals
that cause harmful effects on tissues. Superoxide dismutase (SOD), catalase (CAT),
and malondialdehyde (MDA) constitute the main defense line against free radicals in
cells.

Free radicals, particularly those produced during mitochondrial energy
production, are constantly generated. The accumulation of free radicals in cells leads
to oxidative stress and cellular damage. The increase in reactive oxygen species in cells
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Is implicated in the pathogenesis of various diseases, including neurodegenerative,
cardiovascular, diabetes, and kidney diseases. The role of SOD, CAT, and MDA in
preventing cellular damage is continuously investigated.

Among the microorganisms studied, yeast fungi have attracted the attention of
researchers since ancient times due to their valuable and practical properties. These
properties include the ease of separating yeast fungi from nature, their optimal size,
high reproduction rate, and resistance to various stress factors (temperature, UV
radiation, gamma radiation, etc.). Taking all of the above into account, Saccharomyces
cerevisiae yeast strain was chosen as the research subject. The primary goal of the
study is to irradiate this yeast strain with ultraviolet rays at various doses, determine
the lethal dose for this strain, and identify the characteristics of paramagnetic centers
and other magnetization phenomena resulting from radiation using the EPR method.
For this purpose, the Saccharomyces cerevisiae yeast strain was first incubated on a
solid sabouraud agar medium at 30°C for 3 days in a thermostat and subsequently
stored in a refrigerator for further research. This strain was irradiated in the laboratory
conditions using an ultraviolet lamp for 60 and 120 minutes, with one control group
being included (Figure 1).

Figure 1. Saccharomyces cerevisiae yeast strain exposed to ultraviolet radiation
for 1 hour (right) and 2 hours (left)

We have also begun our research with another microorganism sample, the mold
fungus. Mold fungi (fungus) are among the microorganisms that play an important role
in various biological and biotechnological studies. These fungi attract attention due to
their participation in numerous ecological and biotechnological processes. Research on
mold fungi is not only crucial for understanding their biological functions but also for
the development of nanomaterials used in various therapeutic methods and
environmental protection fields.

As multicellular microorganisms, mold fungi thrive in diverse environments and
have a significant ability to adapt the many different conditions. Mold fungi also have
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chitin in their cell walls and often reproduce through spores. The biochemical and
molecular characteristics of mold fungi make them invaluable in research. For
example, certain species of mold play a key role in the biological transformation of
substances, fermentation processes, and the production of antibiotics.

Mold fungi play an essential role in the biosynthesis of nanomaterials. They are
used in both natural and engineered nanoparticle synthesis. Effects like gamma
radiation can lead to the production of nanoparticles by mold fungi. Magnetic
nanoparticles, in terms of bioactivity and ecological compatibility, are of significant
importance. The biosynthesis of magnetic and other types of nanoparticles ensures
environmental safety and is widely used in medical and biotechnological fields.

Mold fungi have great potential in fields such as biotechnology, genetic
engineering, biosynthesis of nanomaterials, environmental cleanup, and disease
modeling. Their genetic and biochemical characteristics make them highly suitable for
use as models in various areas.
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As of February 25, 2025, a huge fire is raging in the Danube Delta Biosphere
Reserve (Romania). Having started in the second decade of the current year in the area
of the Gheorghe channel of the delta, the fire is rapidly spreading to the north at a speed
of about 4-5 km per day. On the indicated date, it had already reached the middle bed
of the delta - Sulynsky - and even spread to its northern side (Figs. 1, 2). The
approximate area of the territory burned by the fire is more than 42,000 hectares and is
still growing steadily.

w, £ 2
Figure 1. The start of the fire in the area of the Gheorge channel of the Danube
as of February 20, 2025 (Sentinel-2)

The fire front has already approached the mouth of the Sulyn Strait (Fig. 3) and
may threaten the facilities of the Sulyn Port. True, on the northern side of this channel,
the fire is much weaker, so we hope that it will not reach the Ukrainian part of the
Danube delta and will not cause significant damage to the nature of our nature reserve.
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Figure 2. The extent of the fire on February 25, 2025 (Sentinel-2)

Figure 3. Fire near the buildings of the port "'Sulyna' at the mouth of the
Danube (Sentined-2)

The fire has not yet been extinguished, and its full consequences for the unique
nature of the Danube Delta are still too early to assess. But it is already worth noting
that in this practically non-freezing (Fig. 4) delta, huge colonies of waterfowl spend
the winter, which have suffered significant damage.
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Figure 4. Clouds of smoke over the burning delta (Sentinel-2, 2025-02-25)

But no less damage is caused by fires to the entire local living world of these
priceless wetlands, described in such detail and vividly by researchers, in particular in
the publication [1] (although mainly on the example of the Ukrainian part of the delta).
This is a huge plant mass, the burning of which produces not only carbon oxides, but
also toxic substances in smoke streams (Fig. 4), and various animal species, and even
soil cover, when the organic matter of peat and sod horizons burns out, the entire
microflora dies.

Of course, fires happen from time to time in such a huge area of the Danube
Delta as a result of natural causes, as well as due to the carelessness of fishermen,
hunters, and local residents. The strengthening of agricultural activity in the delta also
makes its "contribution”, as well as the inevitable consequences for the delta of
regulating the flow of this huge river [2, 3]. And nature gradually recovers on the
burned areas, in particular, herbaceous vegetation relatively quickly, tree-shrub
vegetation - in a number of years, animal life - in different ways. But each such large-
scale event leaves heavy scars in living nature, sometimes irreparable ones.

Referances:

1. Dmytro V. Dubyna, Tetiana P. Dziuba, Liubov M. Borsukevych. Anthropogenic
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2024. 65 p. DOI: https://doi.org/10.21203/rs.3.rs-3879509/v1.

2. Starodubtsev V.M. Changes in the Danube Delta According to Remote Sensing
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CTIMKICTb 3EJIEHUX HACAKEHb 10
ATMOCO®EPHUX 3ABPYJIHEHD B YMOBAX
YPBOEKOCHUCTEMMU MICTA YMAHDb

banadoak Ania BacuaiBua

K. C.-T. H.,

JOIEHT KadeIpu eKOJIoT1i Ta O€3MEeKH KUTTETISITBHOCTI
YMaHChKUH HalllOHAJILHUM YHIBEPCUTET CaJ[IBHUIITBA

Bacunenko Oubra BorogumupiBua

K. C.-T. H., JIOLIEHT,

3aBilyBau KadeIpu €KOJIOT1i Ta O€3MEeKU KUTTETISITBHOCTI
YMaHChKUH HalllOHAJILHUM YHIBEPCUTET CaJ[IBHUIITBA

banadak Onexkcanap AHATOJIHOBHY

1. C.-T. H.,

npodecop kadeapu exoaorii Ta 0e3NeKH KUTTEAISIITBHOCTI
YMaHChKUI HalllOHAJILHUM YHIBEPCUTET CaJ[IBHUIITBA

3eimeHl  HAca/KEHHS, OCOOJMBO 3aXHMCHOTO 1 peKpealiitHO-0310pOBYOIO
MIPU3HAYEHHS, BIITPAIOTh 3HAUYHY POJIb Oy(pepHUX, peryJaTUBHUX 1 CTaOUTI3aIiitHIX
€JIEMEHTIB, 3HIKYIOTh MOIIMPEHHS Ta HETaTUBHUMN BIUIMB aHTPOIIOT€HHUX YMHHHKIB.
BoHu, a TakoX mNPUPOIIOOXOPOHHI OO0'€KTH, MalOTh BAXKIUBE pEKpearliiiHe,
JIEKOPAaTUBHO-ECTETUYHE, O3/I0pPOBYE, COIIAIbHO-ICTOPHYHE 1 3arajoM KyJbTypHE
3HAYeHHS /I HACENICHHS, ONTHUMI3YIOTh YMOBH JKUTTS JIIOAWHH, CEPEIOBHIIL
1ICHyBaHHS MiCbKOi O10TH [1, 2, 4].

Merta nmocmimkensb - ominka criiikocti Cladrastis kentukea no armocdeprux
3a0pyJIHEHb B YMOBaX aHTPOIOIE€HHUX JaHAIA(TIB MicTa Y MaHb.

O0’extom pnocmimkenns Oymu nepesa Cladrastis kentukea npyroro exosoro-
¢irouenornunoro nosicy (II E®IT - HAIT «CodiiBka» HAH Ykpainu) Ta uerBepToro
exosoro-ditounenoruyHoro nosicy (IV E®II - BynuyHi HacaKeHHs TOOIU3Y LEHTPY
MicTa YMaHb).

JIns OIIHKM CTIMKOCTI HAcaPKeHb J0 arMochepHuX 3a0pymaHeHb BiaOHpain
MaKkcuMalibHO po3BuHeHi uctku Cladrastis kentukea B cepesniii yacTHHI aroHiB, 110
3aKIHYUJIM PICT, 3 MIBJIEHHO-CX1THOTO OOKY KpOHU Ha BUCOTI 2 M 32 OJTHAKOBUX YMOB
OCBITJICHHS B 000X BaplaHTax. BukopucroByBanu ¢GparMeHTH JMCTKa 3 HOTO
cepenHboi yacTHHH. [lomepeuHi 3pi3M JUCTKIB pOOWJIA 3a JOIMOMOIOK PYYHOTO
MikpoTomy. Cepe/iHe 3HaUEHHS TOKAa3HUKIB BUBOAMIIU 3 25—30 BUMIPIB.

KoedimieHT namgicagHOCTI pO3pax0OBYyBAJIM SIK BIIHOIICHHS TOBIIUHM CTOBITYACTOI
MapeHX1MH JI0 Ty04acToi.

3a0pyHEHHsS] HAaBKOJUIIHHOTO CEPEOBHINA IIKiATUBUMHU aBTOTPAHCIIOPTHUMHU
BUKHUJAaMHU 3HAYHO TMOTIPIIYE CTaH >KMBHUX OpraHi3miB. Brnu 3a0pyaHioBayiB Ha
POCIIMHUA TPU3BOJUTH 1O TMPUTHIYEHHS POCTY, MOPYLIIEHHA (i310J0TTYHUX 1
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010X1IMIYHUX TMPOIIECIB Ta 3HWKEHHS MPOAYKTUBHOCTI POCIIMH. BogHoOYac, pociMHM B
YMOBaxX TPAHCIIOPTHOTO 3a0pyAHEHHS MOBITPSI MOXKYTh BUKOHYBATH CBOi (PUIBTPYIOUi
GbyHKIIT, HAKOTMYYIOYH, TTOTJIMHAIOYN Ta TPAHC(HOPMYIOUH HIKIJJIUBI CTIONTYKH.

Tomy w™mm pocmimkyBamu —criiikicte Hacakenb Cladrastis  kentukea B
ypOaHi30BaHOMY CEpEIOBHIINI M. YMaHb, a caMe Ha JIISHKAX 3 IHTCHCHBHUM PYXOM
tpancnopty 1o Bys. Hebecnoi Cotni (IV E®II) ta Ha teputopii HJIT «CodiiBka»
HAH VYxkpaiau (II E®IT).

Anatomiuna OymoBa nuctka Cladrastis kentukea mae BaknmBe 3HAYCHHS IS
CKOJIOTIYHUX XapaKTePUCTHK POCIWHHU. Y 3a0pyAHEHHX YMOBaX TOJEPAHTHICTh
POCITMHHM 3a0€3MeUy€eThCS OCOONMMBOCTAMU OyJOBHM BHYTPIIIHBOT Ta MOKPUBHOI
TKaHWHU JIUCTKA, sSIKa MMEePEIIKOoHKA€E MOMMPEHHIO Ta TPOHUKHEHHIO Ta3iB [3, 5].

BBakaeTncst, 10 17151 CTIMKHUX Y MiCBKOMY CEPEIOBHII POCITUH XapaKTepHi 03HAKU
KcepodiTuzallii - 100pe po3BUHEH] eMiIepMIC 1 KyTHKYJIa, a TAaKOX J0oOpe pO3BUHEHA
CTOBITYACTA MMapeHXiMa MOPIBHSIHO 3 TyOYaCTOI0 MapeHXIMOIO.

JIuctku Cladrastis kentukea 3 E®IT IV maroTh OiIbIy TOBIIUHY €IiJepMICY, IO
CBIIUUTH MpO OUIbLIY CTIMKICTh WLI€I POCIMHU A0 3a0pyaHeHHs. JlocmikeHHs
TOBLIMHU JIUCTKIB 3a PI3HUX P1BHIB 3a0pyIHEHHS OBITPS TOKA3aJ10, 110 LN MOKA3HUK
3MIHIOETBCA y POCIHH, SKI POCTyTh Ha 3a0pyJHEHUX BHUKHUIAMU aBTOTPAHCIOPTY
teputopisx. IloroBmenns muctkoBux ImiactuH Cladrastis kentukea B IV E®II
nopiBHsAHO 3 I EDII, 3ymoBieHI 3Ha4HUM 301IbIIEHHAM CTOBIYACTOro Me30(puty (3a
PaxyHOK 30UIbIIEHHS JJOBKUHU KIIITHH).

[ToroBmienHss croBmuactoi mapenximu y pociaun Cladrastis kentukea 3a mii
IHIPETIEHTIB aBTOMOO1ILHUX BUKUJIIB BiIOYBAETHCS BHACIIIOK 301IBIITIEHHS PO3MIpPIB
KJIITHUH, TP [IbOMY 3MEHIIY€ThCA iX mrpuHa. Ha 1ie Bka3zye koeiIieHT manicaaHocTi,
axuit y pocive [V E®II He nyxe pizHuBcs Bia koedimienTa namicaaHocti pociaud 11
EO®II.

KoedimieHT mamicagHOCTI MOKa3ye, MO CTIMKI 10 TEXHOTEHHUX €MICIA BUIU
XapaKTepU3yIOThCS 3MEHIIEHOK TOBIIMHOIO TybOuacToi mapenximu. lle mokasye
KoedilieHT mamicamHocTi, mo ctaHoBuTh mis pociud Cladrastis kentukea 1,13 (II
E®IT) ta 1,16 (IV E®II). ToBmuHa aucTtkoBoi miactuau y pociuH Cladrastis
kentukea, sixi poctyth y II E®IT — 97,2 MmkmM, a B pociiua IV E®IT - 105,6 M.

BucHoBku. OCHOBHMM HampsiMOM /Uil TIOKpPAIleHHS CTaHy O3€JCHEHHS
AHTPOMOTeHHUX JaHAmadTIB MICT € 30aradeHHsi BUJIOBOTO CKJIaay 3€JICHUX
Haca/HPKeHb HOBUMHM BHUJAMH, SKI CIPUAIOTH CTBOPEHHIO KOMMOPTHHX YMOB IS
JIOJTMHU Ta € TOJCPAHTHUMH JI0 AHTPOMOTEHHUX BILJIUBIB.

Amnami3 gocmimkens criikocti Cladrastis kentukea mo mii atmocdepHux
3a0pyIHEeHb TTOKAa3aB, IO 111 POCIUHY JIOIIFHO BUKOPUCTOBYBATH B 03€JICHEHH1 Yepes
iX CcTiliKicTh 70 BIUTMBY 3a0pynHrorounx pedoBuH. Pocrmuuam Cladrastis kentukea
TOJICPAHTHI /IO YMOB 3allMJICHOTO CEPEJOBHINA Ta TIIBUIIEHOTO BMICTY
aBTOTPAHCIIOPTHUX Ta3iB, 1 MPU [[bOMY HE BTPAYarOTh CBOIO J€KOPATUBHICTb.
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Abstract

This paper explores an unsupervised deep learning approach for anomaly detection
in spinal MRI scans, leveraging autoencoder-based reconstruction methods. The
approach leverages anatomical specificity by employing separate model structures for
different imaging planes — Axial, Sagittal T1-weighted, and Sagittal T2-weighted. An
object detection framework is introduced to localize vertebral structures, reducing
background noise and improving feature extraction efficiency. To address the class
Imbalance issue in anomaly detection, the study employs autoencoding neural
networks trained to reconstruct normal vertebrae, identifying anomalies based on
reconstruction errors. To determine an optimal anomaly detection threshold, the J-
statistic is utilized. The proposed method achieves an AUC of 91%, demonstrating its
effectiveness in identifying anomalies.

State-of-the-Art

Image processing applications of MRI scans of the spine play a crucial role in
medical diagnosis and treatment planning. To clearly visualise spinal anatomy,
including vertebrae, discs and soft tissues, techniques such as segmentation,
enhancement and 3D reconstruction are used. Advanced algorithms help identify
abnormalities such as herniated discs, spinal stenosis or tumours with high accuracy.
Machine learning and Al-powered imaging further enhance the ability to detect and
classify pathologies, enabling faster and more accurate diagnoses. By supporting
minimally invasive treatment strategies and enabling accurate monitoring of spinal
conditions over time, these applications significantly improve patient outcomes.

Based on the methods used, the sources can be classified into two main groups:
unsupervised and semi-supervised approaches.

The first group of articles deals with approaches that include data Augmentation
and preprocessing.
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Augmentation involves artificially increasing the diversity and size of the dataset
by applying transformations to MRI scans. Common techniques include rotation,
flipping, translation and scaling to simulate different orientations and anatomical
variations. The authors of [1] introduced innovative preprocessing techniques required
for Deep Learning Models, providing a detailed description and use cases on example
of Knee MRI data.

The use of Contrast-Limited Adaptive Histogram Equalization (CLAHE) for
enhancing image contrast, which leads to improved classification performance is
mentioned in [2].

An article [3] provides an overview of medical image augmentation techniques for
deep learning applications focusing on Computed Tomography (CT) and Magnetic
Resonance (MR). Basic techniques (e.g., geometric transformations, cropping,
occlusion, intensity operations, noise injection, filtering, image combination) are
considered.

The next literature group describes Foundations and Evaluation of the Outlier
Detection Algorithms. The most prominent papers on this topic are those by
Domingues et al. [4] and Goldstein & Uchida [5], which conduct comparative
evaluations of outlier detection algorithms, analysing their performance on different
datasets. These works emphasize the importance of algorithm selection based on data
properties and use cases. Grubbs [6] presents foundational statistical methods for
identifying outliers in datasets, which remain integral to modern approaches.
Ronneberger et al. [7] introduced the U-Net architecture, which has become
foundational for segmentation tasks, emphasizing its adaptability to biomedical image
analysis.

The next group of papers is related to the Deep Learning Techniques for
Anomaly Detection. It includes the paper of Vincent et al. [8], where the authors
introduced stacked denoising autoencoders, setting a precedent for using deep
architectures to extract robust representations for anomaly detection. The paper of Sun
et al. [9] leverages variational autoencoders (VAES) for learning sparse representations
tailored to detect anomalies. Other research, presented by Uzunova et al. [10] and Baur
et al. [11] adapt VAEs and autoencoders for medical imaging, highlighting their utility
in unsupervised pathology detection and anomaly segmentation. Stepec & Skocaj [12]
leveraged image synthesis as a pretext task for anomaly detection, underlining the
utility of unsupervised learning for histopathological diagnosis.

More applications in Medical Imaging can be found in papers Li et al. [13, 14],
where machine learning-based multispectral burn diagnostic imaging using outlier
detection to improve accuracy was proposed, and Mejia et al. [15] and Kim et al. [16],
where the authors utilize PCA and dimension reduction techniques for outlier detection
in high-dimensional medical imaging data, including functional MRI and chest X-rays.
K. Li et al. [17] focus on quality assurance in cerebellar peduncle segmentation by
detecting outliers.

Extensive literature on autoencoders underscores the significance of this problem. For
instance, a team of Canadian scientists introduced Stacked Denoising Autoencoders
[8] establishing the framework for learning robust representations for identifying
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abnormalities. Variational Autoencoders (VAES) have been extensively applied, as
demonstrated by Uzunova et al. [10] for pathology detection and by Zimmerer et al.
[18] for unsupervised localization.

Data description

The dataset selected for the study, the RSNA 2024 Lumbar Spine Degenerative
Classification [19], is a collection of lumbar magnetic resonance imaging (MRI)
Images designed to facilitate the detection and classification of degenerative spine
conditions using machine learning. The dataset was created through a collaborative
effort between the Radiological Society of North America (RSNA) and the American
Society of Neuroradiology (ASNR) and includes images from more than eight medical
institutions on five continents, providing a diverse representation of patient
demographics and imaging protocols.

Annotations have been provided by expert neuroradiologists for each scan; three
specific degenerative conditions have been highlighted:

- neural foramen narrowing,

- subarticular stenosis,

- spinal canal stenosis.

Each condition was assessed and classified by severity across five levels of
intervertebral discs. The images were saved in DICOM (Digital Imaging and
Communications in Medicine) format for selected planes (axial and sagittal T1- and
T2-weighted) for each of the 1975 patients.

After pre-processing, the metadata slice looks like this (Figure 1). Examples of
relevant MRI image slices are shown in Figure 2.

study _id condition level severity instance_number x y series_description

11421 1013589491 Spinal Canal Stenosis  L1/L2 Normal/Mild 10 245476038 189.689334 Sagittal T2/STIR
11422 1013589491 Spinal Canal Stenosis L2/L3 Normal/Mild 10 235.251580 250.434645 Sagittal T2/STIR
11423 1013589491 Spinal Canal Stenosis  L3/L4 Moderate 10 232381129 310.201597 Sagittal T2/STIR
11424 1013589491 Spinal Canal Stenosis  L4/L5 Moderate 10 238435979 366.511699 Sagittal T2/STIR
11425 1013589491 Spinal Canal Stenosis  L5/S1  Normal/Mild 10 257.921341 421.652869 Sagittal T2/STIR
11440 1013589491 Left Subarticular Stenosis  L5/S1  Normal/Mild 7 277947591 296.033812 Axial T2
11445 1013589491 Right Subarticular Stenosis L5/S1  Normal/Mild 7 231.484002 293.409742 Axial T2

Figure 1. Input metadata slice
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34 19

L4/L5, Spinal Canal Stenosis: Severe
L4/L5, Left Subarticular Stenosis: Severe
222.60627177700349, 264.08362369337976 241:7000412558489, 324.62566844919786

Figure 2. Examples of MRI image slices and lumbar spine abnormalities.
Left: Severe stage of left subarticular stenosis of the L4/L5 vertebrae in the Axial
plane of slice 34. Right: Severe stenosis of the spinal canal in the Sagittal plane of the
section 10.

The distribution of the anomaly data (Figure 3) shows that most of the images do
not contain any anomalies, i.e. they belong to the ‘Normal/Mild’ group.
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Methodology description

Considering the established data limitations, a methodological approach was
developed, as presented below. Since different anatomical planes contain significantly
different diagnostic information, and the detection of these anomalies is performed on
specific planes, it is proposed to use separate conceptual structures for each of the
considered anatomical planes: Axial, Sagittal T1-weighted and Sagittal T2-weighted
(shown in Figure 4). To solve the problem of identifying several abnormalities on one
scan of a certain plane, an object detection approach was proposed. This makes it
possible to localise specific areas for diagnosis, which is especially important, for
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example, for the Sagittal T2-weighted plane, where five separate vertebrae must be
clearly identified due to anatomical features.

Highlighting individual structures in images allows solving several problems
simultaneously. First, it increases the number of images and their variability, which is
a critical factor for the effective functioning of deep learning models. Second, the
resulting localised images contain fewer secondary details, textures, and background
variations. This improves the efficiency of convolutional neural networks (CNNS), as
convolutional layers optimally detect local patterns (such as angles, gradients, texture
features), and the simplified image structure allows the network to learn more
accurately to recognise relevant features even in shallow architectures. This approach
not only speeds up the training process but also reduces the model's computational
costs.

The next step is to solve the anomaly detection problem. Traditionally, this problem
is formulated as a binary classification task, but in cases where there is a significant
Imbalance between classes (with a significant predominance of normal samples), this
approach is inappropriate. Therefore, it was proposed to use auto-coding neural
networks that are trained to reconstruct the features of scans that do not contain
anomalies. This allows detecting anomalous cases based on deviations in
reconstruction errors.

To evaluate the effectiveness of the approach, localised structural images were fed
to several variations of autoencoding neural networks to analyse the feasibility of their
application and compare their performance on a sample of vertebrae in the Sagittal T2-
weighted plane.
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The given input image has a size of 64x64 pixels, it will be collapsed to 2x2 before
the latent space, then passed to the symmetrically defined six convolutional layers of
the decoder (Figure 5).
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Layer (type) Output Shape Param #
Conv2d-1 [-1, 16, 32, 32] 160

Tanh-2 [-1, 16, 32, 32] )

Conv2d-3 [-1, 32, 16, 16] 4,640

Tanh-4 [-1, 32, 16, 16] )

Conv2d-5 [-1, 64, 8, 8] 18,496

Tanh-6 [-1, 64, 8, 8] )

Conv2d-7 [-1, 128, 4, 4] 73,856

Tanh-8 [-1, 128, 4, 4] )

Conv2d-9 [-1, 256, 2, 2] 295,168

Tanh-1@ [-1, 256, 2, 2] )

Conv2d-11 [-1, 512, 1, 1] 1,180,160

Tanh-12 [-1, 512, 1, 1] )
ConvTranspose2d-13 [-1, 256, 2, 2] 1,179,984
Tanh-14 [-1, 256, 2, 2] )
ConvTranspose2d-15 [-1, 128, 4, 4] 295,848
Tanh-16 [-1, 128, 4, 4] )
ConvTranspose2d-17 [-1, &4, 8, 8] 73,792
Tanh-18 [-1, 64, 8, 8] )
ConvTranspose2d-19 [-1, 32, 16, 15] 18,464
Tanh-20 [-1, 32, 16, 16] )
ConvTranspose2d-21 [-1, 16, 32, 32] 4,624
Tanh-22 [-1, 16, 32, 32] )
ConvTranspose?d-23 [-1, 1, 64, 64] 145
Tanh-24 [-1, 1, 64, 64] )

Total params: 3,144,449
Trainable params: 3,144,449
Mon-trainable params: @

Figure 5 — Proposed topology of the basic autoencoder

To assess the quality of the model in this context, the Mean Squared Error
(MSELoss) loss function is used. Minimising this function allows to reduce the
differences between the original and reconstructed data, which is the main goal of
autoencoders.

The optimiser used is Adam, an adaptive optimisation method that combines the
advantages of the other two algorithms: AdaGrad and RMSprop. Adam uses not only
the first moment (the average value) of the gradients, but also the second moment (the
squares of the gradients), which allows for more accurate adjustment of the learning
rate for each parameter. This allows Adam to adaptively adjust the weight update steps
for different parameters, providing more stable and faster learning than other standard
optimisers such as stochastic gradient descent (SGD). The model training process takes
place over a specified number of epochs. For each epoch, the model goes through all
the training data, calculating the gradients of the loss function and updating the
parameters using the optimiser. Each epoch consists of numerous mini-batches of data
for which the loss function is calculated and error backpropagation is performed,
allowing the model to adjust its parameters to reflect current errors.

Monitoring training performance is an important aspect of the training process. The
output of average losses at each epoch for both the training and validation sets allows
you to quickly assess the model's progress. This makes it possible to detect problems
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in time, such as overfitting (the model fits the training data set too well, capturing noise
and random fluctuations) or underfitting (the model is unable to reproduce the data
well on the training data, resulting in high error on both the training and validation data
sets). As a result, after each epoch, the average loss values for training and validation
data are displayed, which provides important feedback for further adjustments to the
training process.

Results and conclusion
Training and validation processes of implemented autoencoder model is shown on
Figure 6.

Training and Validation Loss per Epoch

0.16 1 —— Training Loss
—&— Validation Loss

Loss

0.06

0.04

0.02 1

T T T T T T T
0 5 10 15 20 25 30
Epoch

Figure 6 - Training and validation graph for the basic autoencoder

The input and reconstructed vertebral scans using the autoencoder are shown in

T
171 a9 Y

Figure 7 - Input and reconstructed vertebral scans using the autoencoder

After training, validating and testing the autoencoder, an important step in solving
the anomaly detection problem is determining the threshold for the model's
reconstruction loss. For this purpose, we use the J-statistic of Juden, which maximises
the separation between normal and abnormal data without requiring prior knowledge
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of the data distribution. The histogram of the distribution of the loss function values
for anomaly detection using the J-statistic is shown in Figure 8.

350
Normal losses

Anomalous losses
300 - = Threshold

250 1

200 4

No of examples

150 A

100 A

50 A

0

T T T T T T T T
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Train loss

Figure 8 - Histogram of the distribution of loss function values for anomaly
detection

The bulk of the normal samples have low losses, with a peak at approximately 0.01.
The losses are distributed asymmetrically, with a long right tail, indicating that there
are some normal samples with slightly higher losses. Abnormal samples have
significantly higher losses, indicating that they are significantly different from normal
samples. The losses of anomalies vary across a wide range, which may indicate
different degrees of deviation from the normal distribution. The set threshold (~0.022)
separates normal and abnormal samples. ROC (Receiver Operating Characteristic)
shows how the ratio between Sensitivity, or TPR, and Specificity, or FPR, changes.

The value of the AUC (Area Under the Curve) metric, calculated as the area under
the ROC graph, was achieved 91%.

In this study, we implemented and evaluated an unsupervised anomaly detection
approach for spinal MRI scans using an autoencoder-based reconstruction method. The
training and validation results demonstrated the model's ability to effectively
reconstruct normal vertebral scans while highlighting deviations in anomalous
samples. These findings demonstrate the potential of unsupervised deep learning
methods for automated anomaly detection in spinal MRI, offering a promising tool for
assisting radiologists in early diagnosis and decision-making. Future work will explore
advanced architectures, such as variational autoencoders, transformer-based models, to
further enhance detection accuracy and robustness.
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THE ROLE OF ON-DEVICE MACHINE LEARNING IN
ACCELERATING PERFORMANCE AND ENSURING
DATA PROTECTION

Fedun Vitalii,
Associate Professor
Lviv Polytechnic National University

In recent years, the concept of on-device machine learning (ML) has become a
significant driver of innovation in mobile and Internet of Things (IoT) ecosystems.
Rather than relying primarily on cloud-based inference, on-device ML enables data
processing and model execution directly on smartphones, edge devices, and embedded
systems. This approach not only reduces latency but also enhances user privacy by
minimizing data transmission to external servers. Against the backdrop of the modern
digital landscape, where “Development of innovation systems: trends, challenges,
prospects” is a key priority, understanding the potential of on-device ML becomes
essential.

1. Trends

1.1. Emergence of Edge Al

Recent hardware developments have enabled specialized accelerators such as
Neural Processing Units (NPUs), Graphics Processing Units (GPUs), and Digital
Signal Processors (DSPs) on mobile chipsets. Tech leaders (Google, Apple,
Qualcomm) are focusing on miniaturizing and optimizing neural networks to run
efficiently on consumer devices. Frameworks like TensorFlow Lite and PyTorch
Mobile illustrate this paradigm shift by simplifying the deployment of compact ML
models directly to edge devices.

1.2. Offline Functionality and Personalization

On-device ML applications can function reliably even without continuous Internet
access. Offline speech recognition, real-time computer vision, and personalized
recommendation systems become possible without sending raw data to remote servers.
This fosters user-centric solutions where individuals can tailor their devices without
compromising data privacy.

1.3. Lightweight Neural Network Architectures

Several specialized architectures (e.g., MobileNet, EfficientNet, ShuffleNet) focus
on delivering competitive accuracy while significantly reducing model size and
computational demands. Additionally, techniques such as quantization and pruning
further streamline neural networks, making them more suitable for resource-
constrained environments.

2. Challenges

2.1. Resource Limitations

Mobile and 0T devices often operate under strict memory and energy constraints.
While modern hardware offers enhanced computational capabilities, ensuring efficient
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inference requires careful model design and optimization. Striking the right balance
between model complexity and device capability remains a key challenge.

2.2. Security and Privacy Concerns

Although on-device ML alleviates the risk of transmitting sensitive user data over
networks, local threats still exist. If the device is compromised, the stored models and
related data can be exposed. Moreover, updating these models securely across various
device platforms calls for robust encryption and secure distribution protocols.

2.3. Deployment Complexity

Different operating systems and hardware configurations (Android, iOS, or
embedded platforms) necessitate specific adaptation strategies for ML models.
Developers must handle multiple frameworks and toolchains, complicating the
development cycle. Cross-platform consistency in model accuracy and performance is
an ongoing issue.

2.4. Accuracy vs. Efficiency Trade-Off

To conserve computational resources, on-device models typically reduce
parameters or lower precision (e.g., from FP32 to INT8). While this accelerates
inference and reduces power consumption, it can sometimes lead to lower accuracy.
This trade-off is often task-dependent: for critical applications (medical diagnostics,
finance), even slight performance drops can be unacceptable.

3. Prospects

3.1Expanded Integration in Innovative Ecosystems

As hardware becomes more powerful, on-device ML will play a significant role in
advanced fields such as telemedicine, autonomous vehicles, industrial robotics, and
agritech. Real-time data processing at the edge can fuel rapid decision-making,
reducing the need for continuous cloud connectivity.

3.2 Hardware Acceleration and Specialized Processors

Device manufacturers are investing in Application-Specific Integrated Circuits
(ASICs) and dedicated Al accelerators that significantly boost the performance of local
ML tasks. The ongoing improvements in energy efficiency and processing throughput
are likely to catalyze widespread adoption of edge-based solutions.

3.3 Automated Model Optimization and Neural Architecture Search (NAS)

Automated techniques that search for optimal architectures under resource
constraints (e.g., memory size, compute speed, power budget) will streamline
development. These algorithms will further enhance accuracy, speed, and scalability
for on-device applications, facilitating faster deployment cycles.

3.4 Federated Learning and Collaborative Al

Beyond inference, local devices can also contribute to distributed training, where
they learn from local data and share only aggregate updates with a central server. This
federated learning approach bolsters privacy and allows models to continuously
improve without gathering raw user data in centralized databases.

3.5 Cross-Industry Applications

On-device ML offers significant potential across sectors such as finance (real-time
fraud detection), consumer electronics (personalized user experience), and smart cities
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(urban mobility management). As these use cases expand, so too will the influence of
on-device ML on broader innovation strategies.

Table 1.
Overview of Key On-Device ML Frameworks
Framework Developer / Key Features Supported
Platform Hardware
TensorFlow Lite Google Quantized models, | Android, ios,
easy conversion Embedded
PyTorch Mobile Meta (Facebook) | Dynamic Android, i0S
computation
graph, flexibility
Core ML Apple Native iOS | Apple devices
integration, (i0S)
hardware accel
NNAPI Google (Android) | Hardware- Android devices
accelerated
inference

On-device machine learning represents a transformative shift in how mobile and
edge systems process and secure data. By reducing latency, preserving privacy, and
leveraging specialized hardware, on-device ML aligns with the core goals of innovative
ecosystems: speed, security, and robustness. Yet, the success of this paradigm depends
on overcoming resource constraints, ensuring secure deployment, and continuously
refining model optimization techniques. As the field matures, these trends, challenges,
and prospects will shape a new wave of intelligent and privacy-preserving applications
across industries, driving forward the development of innovation systems at a global
scale.
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AOCIIIZKEHHS BIVINBY I'ITEPITAPAMETPIB
BAPIAINIMHOI'O ABTOKOAYBAJIbHUKA HA
TOYHICTDb BUABJIEHHA 1OBPOAKICHOI'O TPA®IKY

bonxapenko AuTon MukoJaiioBuy,
acmipast
KuiBchKkuii HalliOHATBHUN YHIBEPCUTET TEXHOJIOTIH Ta AU3alHY

Cranenko Bosoaumup Bosogumuposuu
I.T.H., JOLEHT
KuiBchkuit HallioHaIbHUM YHIBEPCUTET TEXHOJIOTIH Ta AU3ANHY

I[TOCTAHOBKA ITPOBJIEMH

3abe3neyeHHs] HAJIHHOTO BUSBICHHS TOOPOSKICHOTO (JIETITUMHOTO) Tpadiky €
OJIHUM 13 MPIOPUTETIB Y Cy4aCHUX cucTemax BusiBiieHHA BTopraeHb (IDS). ITomniOHi
CUCTEMHU OOpOOJIAIOTh BENMKI 00CSITU MEPEKEBHX JaHUX, SIKI MOXYTh MICTHTH SK
HOPMAJIbHY MisUTbHICTh KOPUCTYBAYiB, TaK 1 PI3HOMaHITHI 3JI0BMUCHI Jii. Bapiariiini
aBToKo1yBaJIbHUKY (VAE) [1] BBakaroThbcs €heKTUBHHUM TI1X0I0M JI0 MOJICITFOBAHHS
MepexxeBoro tpadiky [2, 3, 4]. IIpore 3anuiiaeTbcsi HEJOCTATHLO BUBYEHUM BILIWB
KIIo4oBUX TineprapamerpiB VAE Ha eQeKTHBHICTh BHSBJICHHS aHOMAIA 1
ONTHMAJIBHY 3/IaTHICTH A0 y3araiabHeHHs. llle omHnM 3aBmaHHAM € aganTarliss MOei
710 HOBUX, paHIiIli€ He TOCIIPKEHUX TUITIB JIAaHUX, 1110 BUMAarae JI0JaTKOBUX MEXaH13MIB
perymspu3ailii, OHIaifH-HaBYaHHS 1 TOYHOTO HAJIAITyBaHHS.

AHAJII3 OCTAHHIX JOCJIII)XEHb

PiznomManiTHI gocmimkeHHs [1, 5, 6] AeMOHCTPYIOTh, III0 Ha PE3yIbTATUBHICTH
VAE-opientoBanux IDS cyTTeBO BIUIMBaIOTh MapameTpu apXiTeKTypu (KUIBKICTb
mapiB, po3Mip JIATEHTHOTO MPOCTOPY, BHOIp (YHKINI akTUBAIlli TOIIO) Ta YMOBHU
HaBuaHHA (Tun (GyHKIII BTpaT, po3mip Oartuy). Y poborax [1, 2, 3, 4] meranpHO
aHATI3yI0ThCS aCTIEKTH peryJsipu3allii i aJanTHBHOTO HAJIAIITYBAaHHS, 1110 BIUTUBAIOTh
Ha Yy3arajpbHIOBAJIbHY 3JaTHICTh aBTOKOIyBalbHUKIB. [IpoTe Opakye 1imicHOro
MIIX0Ty, KM OM KOMIUIEKCHO OIMCAB BIUIUB KOXXHOTO OKPEMOTO IapaMeTpa Ha
BUSIBJICHHSI CaM€ JIETITUMHOTO (J0OposiKicCHOTO) Tpadiky Ta MOMKIUBICTH MOTO
B1JIOKpEMJICHHS BiJ aTax.

METOAOJIOTTS JOCIIIXXEHHSA

3aranpHa cxema. g excriepumenTiB Bukopuctano aaracer CIC IDS 2017 i3
nonatkoBumu o3Hakamu (Src IP Type, Dst IP Type, Src Port Type, Dst Port Type),
onvcanumu B [4, 7, 8]. Jaui Oynu ouuuieHi, HOpMai30BaHI Ta PO3MOJLIEHI Ha
tpenyBanbHy (70 %), Bamigarmiiiny (15 %) 1 TectoBy (15 %) Bubipku. Moaens VAE
HaBUaJM BUKIIOYHO Ha TMO3HaueHOMYy JnoOposikicauMm Ttpadikom (BENIGN).
[Tapamerpu moneni (rnmuOuHa mapiB, PO3MIp JATEHTHOTO MPOCTOPY, QYHKIlIS BTpAT
TOIIIO) BapilOBajd IO Yep3i, MO0 OIIHWUTH IXHIA BIUIMB Ha 3JaTHICTh BHUSBIISATH
HOpMaJIbHUI TpadiK 1, BIAMOBIIHO, CUTHAIII3YBATH MPO aHOMAJTI].
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3 METOI0 IeTaJIbHOT0 BUBUEHHS BIUIMBY KOXHOTO TileprapaMeTpa MU MPOBOIUIN
CEepif0 130JbOBAHUX EKCIIEPUMEHTIB, MiJ Yac SKAX 3MIHIOBAIM OJWH KIIOUYOBUU
napameTp 1 ¢ikcyBam pemty. OIIHIOBAIN TOYHICTh KiIacudikaiii («100posKiCHUI
Ta «aTakay) Ta 3[JaTHICTb MOJENl A0 y3araidbHeHHs. ba3oBa koH(iryparisa: 2 mapu
MPUXOBAHUX MapaMeTpiB, PO3MIp JATEHTHOTO MPOCTOpPY — 4, MIBUJIKICTh HAaBYAHHS —
0,001, po3mip Gatay — 32, dynkiis aktuBaii — Tanh, ¢pynkiis Btpat — MSE.

BrnuB po3Mipy nateHTHOro mpoctopy. Mu 3miHioBamu po3mip (d) JaTeHTHOTO
npoctopy (4, 8, 16, 32, 64). Pesynapratu (Tabn. 1) cBigyaTh, M0 MPU HAATO MAJIOMY
JaTeHTHOMY IipocTopi (d=4) Mojelnb HEAOTPEHOBYEThCS M MOKA3y€e€ HIKYY TOUYHICTh
(90,1 %). 31 3poctanssm d g0 16 TouHicTh migBUILY€EThCS (10 96,0 %), ane npu d=64
BOHA 3HOBY majnae (1m0 93,1 %). Lle Bkazye Ha edeKT mepeTpeHOBYBAHHS: TIPH HAIATO
BEJIMKOMY JIATEHTHOMY TPOCTOPi MOJENh MOXKE BiTBOPUTH HaBITh ATUIIOBI 3pa3Ku
(BKJIIOYHO 3 aTakamH), 3MEHIIYIOUH PI3HULII0O MK PEKOHCTPYKLIEI0 HOPMAIBHOIO Ta
3JIOBMUCHOTO Tpagiky.

Ta6muns 1.
BmuiuB po3Mipy JIATEHTHOTO IPOCTOPY HA TOYHICTh
Po3mip natentHoro npoctopy (d) Tounicts (%)
4 90,1
8 95,5
16 96,0
32 95,2
64 93,1

BB raubunu mepexi. Y 1bOMY JOCHIPKEHHS 3MIHIOBAIACh KUIBKICTh
npuxoBanux mapis (1, 2, 3) B enkouepi/nexoaepi. Sk BuaHO 3 TabI. 2, 101aBaHHS
JPyroro mapy pi3ko miaBUILy€e TouHICTh (10 90,1%), MOpIBHSHO 3 OJHOIIAPOBOIO
Mepexero (85,3%). Ilpore mepexin Big 2 10 3 mapiB HE Ja€ JOJATKOBUX IepeBar
(87,6%), a iHOA1 1 3MEHIITY€E TOYHICTH Yepe3 MepeHaBYAHHS.

Tabmuus 2.
Bruius rianbuan Mepexi
KinbKiCTh MPUXOBAHUX IAPIB Tounictb (%)
1 85,3
2 90,1
3 87,6

BrumB mBuakocTi HaBuanHs. HaBuansHa mBuakicts (LR) icTOTHO BIiMBae Ha
CTaOlIBHICTh TPAIEHTHUX OHOBJIIeHb. Mu nopiBHsu LR = 0,0001, 0,001, 0,01 (Tat6m.
3). Ilpu 0,001 momenp mocsarae Havikpamioi TouHoctTi (90,1 %). 3ananTo Bemuke
sHaueHHa (0,01) cnpuuuHse HecTaOUIbHI BaraHHs (QYHKII BTpaT, a HAATO Malie
(0,0001) mpu3BOAUTH A0 MOBUIHHOT 3015KHOCTI 1 HUXKUYOT KIHIIEBOi TOYHOCTI.
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TaOmurg 3.
BB mBHIKOCTI HAaBYaHHS
[IBuaKICTH HABYAHHS Tounictey (%)
0,0001 82,4
0,001 90,1
0,01 87,4

Bmus po3mipy Oatdy. JlocmimkeHo Tpu 3HaYeHHS po3mipy OartdiB (32, 128,

256). Haiikpamii pe3yiabTaTd mokazaB 0atd po3mipom 32 (tabi. 4). 31 30UTbIICHHM
po3Mipy 6aTuy TOUHICTH 3HM)KyBajacs, Xo4 1 He kpuTtu4Ho. [Ipu po3mipi 256 moaens
Maja HaWHWXKYY TECTOBY TOYHICTh, XOUa Ha TPEHYBaJbHIM BHOIpIIl BUKOHYBalIach

ayxe 100pe, 110 € 03HAKOI0 IepeHABYaHHSI.

Tabmuus 4.
B po3Mmipy Oatuy

Po3mip 6aTuy Tounicts (%)
32 90,1
128 89,0
256 87,3

BB ¢ysxkuii Brpat. Mu nopiBusiiu Mean Squared Error (MSE) ta Binary
Cross-Entropy (BCE) six ckimamosi pexorcTpykmii y VAE. 3 ornsiny Ha Te, 110 03HaKA
B HallIOMY JaTaceTi HenepepBHi, ouikyBaHo MSE nae Buiy Tounicts (90,1 %), a BCE
— HwKuy (87,6 %), 1110 3yMOBJICHO HEBIAMOBIAHICTIO OiHApHOT Mojeni Bernoulli mys
Oe3rnepepBHUX 3HAYEHD [9].

BB ¢ynkmii aktuamii. Hapemri, mocmiauaun ReLU [10], Leaky ReLU [11]
ta Tanh sk aktuBarii B mpuxoBanux mapax. Leaky ReLU noka3zaB He3HauHO Kpaliuii
pesyabtar (92,2 %), ReLU — 91,1 %, Tanh — 90,1 %. Uepes edext nHacuaerns: Tanh
ripmre cxoauscst, ToAl sik ReLU/Leaky ReLU npairtoBanu cradinbHIiIIe.

OnTtumanbsHa KoHpiryparisi. Halikpamoro BUsiBUIacsi CyKymHICTh: 2 TPUXOBaHi
mapH, po3Mmip JaTeHTHOro mnpoctopy 16, mBuakicte HaBuands 0,001, Gatu 32,
¢byukiisg stpat MSE, aktuBaiiisi Leaky ReLLU). 11 koHdirypaiiist mpogeMoOHCTpyBaia
HaWBUIy TOYHICTh BHSBJICHHS J00posikicHoro Ttpadiky 96% 1 crabiiabHe
y3arajbHEHHS.

PE3VJIbTATU EKCITEPUMEHTIB

Bci pesynbratu orpumanHo 3 BukopucTanHsM nartacety CIC IDS 2017. YV
TabnuIll 5 HaBeeHo 00’ eIHaHI pe3yabTaTH HaKpaIioi 3HaneHoi kondirypaiii VAE
(2 mapu, d=16, LR=0,001, ©6atu=32, MSE, Leaky ReLU) mnopiBasHO 3
anpTepHaTHBaMU. Halkpamuii IMOKa3HMK TOYHOCTI JOCSTAETHCS 3 ONTHMAJIBHUM
HabOpOM TimepriapaMeTpiB.
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TaOmund 5.
[TopiBHSIHHS NepeBipeHUX KOHPITyparin
Kondirypartis Tounicts (%)
2 mapu, d=4, LR=0,001, 6atu=32, Tanh, MSE 90,1
2 mapu, d=8, LR=0,001, 6atu=32, Tanh, MSE 95,5
2 mapu, d=16, LR=0,001, 6atuy=32, Tanh, MSE 96,0
1 map, d=4, LR=0,001, 6aty=32, Tanh, MSE 85,3
3 mapu, d=4, LR=0,001, 6aty=32, Tanh, MSE 87,6
2 mapu, d=4, LR=0,0001, 6aty=32, Tanh, MSE 82,4
2 mapu, d=4, LR=0,01, 6ata=32, Tanh, MSE 87,4
2 mapu, d=4, LR=0,001, 6atu=128, Tanh, MSE 89,0
2 mapu, d=4, LR=0,001, 6atu=256, Tanh, MSE 87,3
2 mapu, d=4, LR=0,001, 6atu=32, Tanh, BCE 87,6
2 mapu, d=4, LR=0,001, 6atu=32, Leaky ReLU, MSE 92,2
2 mapu, d=4, LR=0,001, 6atru=32, ReLU, MSE 92,1
2 mapu, d=16, LR=0,001, 6atu=32, Leaky ReLU, MSE 96,2

[lepeBipka y3arampHeHHsS Ha Tpadiky BigeocTpiMiHry. JlomatkoBo wmu
MEePEBIPUIIM 3IATHICTh MOJIENI JI0 y3arajJbHEHHS Ha Tpadiky BiIeOoCTpIMIHTY. Mojienb,
HaBueHa BukitouHO Ha CIC IDS 2017, BTpavana TouHicTh A0 85 % Ha HOBOMY THILY
tpadiky. O0’eanane TpenyBanss (CIC IDS + BigeocTpiMiHT) MiABUIIYBAJIO TOUYHICTh
Ha BijieogaHux 110 94 %, 1o cBiAUUTH PO MOTPEeOyY B JOJAATKOBUX METOAAX aamnTarii
MOJIeJIi IO HOBUX JIOMEHIB.

BUCHOBKHN

AHarni3 BapiloBaHHs TineprnapaMeTpiB nokasas, mo 1js naracery CIC IDS 2017
HalKpalow € KoHQIirypauis: 2 MNpuUXOBaHI IapH, JaTeHTHU mpoctip d=16,
mBuakicTh HaByaHHs 0,001, posmip G6atuy 32, ¢yHkuis Brpatr MSE i1 akTHBauis
ReLU. Taka mozenb nae ~96 % TOYHOCTI BUSIBJICHHS 1 TApHO y3arajibHIOE.

Hanro Manmi 3HadeHHs po3Mipy JaTeHTHOro mpoctopy (d<8) BuKIMKaIU
HEJJOHABYAHHS, a HaAMIpHO Benuki (d>32) cnpusiv nepeHaBYaHHIO ¥ MOTIPLUIEHHIO
po3mni3zHaBaHHs aTtak. [lomiOHuii edekT crocTepiraBcsi mpu 301TbIICHH] TIMOWHH
Mepexi 3 2 10 3 1mapis.

3anaaro Bucoka mBUIAKICT, HaB4yaHHSA (0,01) uym Benukuii Oatu (256)
MIPU3BOIUIIH J0 CyOONITUMAIIBHOTO pO3B’si3Ky a00 nepeHaByanus. Hapmaku, LR=0,001
1 batch=32 BusiBHIMCA ONTUMATHLHUMU.

Haiikpamii pesynbratu gocsraioteesi 3 MSE-BTpaTtoro (mpu HemepepBHUX
o3Hakax) 1 ReLU/Leaky ReLU-aktuBauisimu. Takuil BUOIp MOAENl Y3rOJKY€ETbCS 3
NPUNYIIEHHAMH TPO TayCIBCbKY MPUPOJAY TNOXMOKH PEKOHCTPYKIIi Ta YHHUKAeE
npo0JIeMu HACUYEHHSI TPAIIEHTIB.

[lepeBipka Ha asibTepHATUBHOMY THIIl Tpadiky miaTBepaxkye: VAE neMoHcTpye
3HUKEHHS TOYHOCTI, IPHU pOOOTI 3 HOBUM THUIIOM AaHUX. {15 mokparieHHs TOYHOCTI
MOTPEOYIOTHCA TOAATKOB1 3aX0/IH.

[ToTeHuiHUN MOMANBIINA PO3BUTOK pOOOTH TMependayae MOTIHOJICHE
BUBYCHHS  KOHIIEMIi OHJIAH-HABYAHHS, OIlIHKY CTIMKOCTI 110 aTaKk 13
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IIJIECTIPSIMOBAaHUMU ~IIIyMaMH, a TaKOX I1HTErpaiilo JOJAaTKOBUX MeEXaHI3MIB

1HTepIIpeTallii. HampuKJaa, OIIHKA BHECKY OKPEMHUX O3HAK Y IIOMUJIKY PEKOHCTPYKIIiT)
[12].
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KIBEPBE3IEKA TA ii POJIb 1JI1 ®IHAHCOBOI'O

CEKTOPA
Ilepeasos Hazap IOpiiioBuu
KypcaHT ¢akynbrety Ne 4
VYkpaina

Kibepbesmneka—iie mporec, CripsaMoBaHUN Ha 3a0e3meueHHsT KOH(DIISHITIHHOCTI,
IIIJTICHOCTI Ta JOCTYITHOCTI 1H(POpMAIIHHUX CUCTEM, MEpeX, Mporpam 1 JaHux. BoHa
BKJTFOYAE 3aX0/IM 3 YIIPABIIHHS 1eHTU(DIKAIIII0, BUSABICHHSIM, 3aXUCTOM, PearyBaHHsIM
Ta BigHOBJICHHSIM. YacTka YKpaiHM Ha CBITOBOMY PHHKY KiOepOe3meku, SKuM, K
ouikyeThcs, mocsrHe 186 mapa monapis CILIA y 2024 porii [1].

J10 CHIIbHHUX CTOPIH BITYM3HIHOTO PiBHS KiOepOe3neku eKcrepTy BigHOCATh [1]:

YHIKQJIbHUN JOCB1JI IPOTHU/IiT MTOBHOMACIITAOH M KIOEpBiiiHI: MAacOB1 KiOepaTaku
Ha MEpEeXl KPUTHUYHOI 1HPPACTPYKTYpH, TEICKOMYHIKAIli Ta ()IHAHCOBI YCTAaHOBH 3
MOYaTKy POCIMICLKOTO BTOPTHEHHS IPU3BEJH J10 M1JBUILICHHS 0013HAHOCTI B 3arpo3ax;
YHIKQJIbHUI TOCB1]T YKpaiHU B peasbH1i K10epBiiiH1 Ja€e HiHHY 1H()OpMAIit0, SIKOIO CII1T
JTUIMTHCS 3 1HO3EMHHUMH ITAPTHEPaMU;

3MiHM B 1upoBOMYy JaHAmMA(TI: TpUBAIA TEHACHIIA [0 IudpoBsizarii
BUKOHAHHS (PYHKIIN JEpXKABHOIO CEKTOPY, a TAKOXK CEpBICIB Ta Oi3HEC-TIPOLIECIB
MIPUBATHOTO CEKTOPY, IO MPU3BOIUTH JI0 MIOCTIMHOIT TeHEpallii MOMUTY HAPOyKTH Ta
mocayru B cdepi kibepOe3neku;

MDKHApOIHA MaTtepiaabHO-TeXHIYHA JOTIOMOTa: 3 OYaTKOM
MOBHOMACIITAOHOTO BTOPTHEHHS YPSAM 1HO3EMHHUX JEp’KaB MIJABUINWINA CBOIO
3aI[iKaBJICHICTh Y MIATPUMIIN (QYHKI[IOHYBaHHS yKpaiHcbkoi kiOepoOesmeku; USAID
MOCTABWJIM HAa METi HaJaTh JOomoMoru po3Mipom y 38% muH, Ta y 2024 mamgamu $500
THUC. TIPSIMOT TPAHTOBOI JIOTIOMOTH YKPAaTHCHKUM iHilllaTuBaM; €Bpocoro3 BuIimB $10
MJIH TPAaHTOBOi JIONIOMOTH [ 3MII[HEHHS HaI[lOHAJIBHOI KiOepOesrnmeku y
cniBpoOiTHULTBI 3 E-riigi Akadeemia Sihtasutus (EcTonis).

J1o c1abKuX CTOPIH YKpPaiHCHhKOTO pPUHKY KibepOe3neku BiaHocATh [1]:

BIJICYTHICTh CHCTEMAaTUYHOIO ()IHAHCYBAHHS: HECTIPUATIMBUNA 1HBECTULIIMHUIA
KJIIMAT YCKJIAQJHIOETbCSI BOEHHMMH PH3MKAMHM Ta HHM3bKOIO O00i3HAHICTIO y cdepi
KibepOe3mneku;

dbparmeHTailisi Mpomno3uilii Ha PUHKY: HOBI cTapTanu y cdepi KidepOe3neku
YacTillle YHUKAIOTh CIIBIpAIll 3 KOJEraMu Ta HE MalOTh TEHJEHIIT 10 00'€JHAaHHS B
yHIBEepCaIbH1 KJIACTEPH;

HEJIOBEPIIICHE MPABOBE PETYIIIOBAHHS Taly3l: IMIUIEMEHTAITSl KPAIIUX MPaKTUK
B CHCTEMY HAIIOHAJFHOTO 3aKOHOJaBCTBAa B cdepi KiOepOe3mekn Ta 3axUCTy
iH(MOpMaIIii 3aHUIIAETHCI TOYKOBOIO, IO TAKOXK € CTPUMYHOUHM dbakTopom PO3BUTKY
3arajgbHOI KYJbTYypU KiOepOe3meKu sIK MPUBATHOTO, TaK 1 JEPKABHOTO CEKTOPIB;
BHMOTH Ki0€3aXHCTy MO0 JCPKABHOTO CEKTOPY Ta KPUTHYHOI iHPPACTPYKTYpH, SIKi
€ OCHOBHHMMHU CIIOXKMBayaMH MPOAYKTIB Ta IMOCIYr, HE IOBHICTIO BIANOBIIAIOTH
KpallluM MpaKTHUKaM, a IMILIEMEHTAIlisl BUMOT € (pparMeHTapHOIO.
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@diHaHCOBUI CEKTOP € BaXXJIMBOK YACTUHOK E€KOHOMIYHOI 1H(QPACTPYKTYypH,
3a0e3nedyroun CTaOUTbHICTh €KOHOMIKM. baHkw, 1HBECTHINIHI KOMIIaHii, TUIaTiXKHI
CHUCTEeMH Ta 1HIII (PIHAHCOBI yCTaHOBM BHKOHYIOTH BaxJinBi (yHKIi, 0e3 AKHX
¢inaHcoBi onepaiii yckinaauaTbes. CrnpsiMyBaHHs KidepaTak Ha ()iHaHCOBI YCTaHOBU
BeJIE 10 TPUBAIUX 3001B B iX poOOTI Ta 3HaUHUX 30UTKIB. Kibep3mouuHIl agantyoTh
Ta BAOCKOHAITIOIOTH METO/IM aTaK, BUKOPUCTOBYIOUH BPa3IMBOCTI B OHJIAMH-TIIIATEKaxX
1 0aHKIBCHKUX TOCITyTax.

PosrnssHeMo OCHOBHI TUIIH KiOepaTak Ta iX BILIMB Ha ()iHAHCOBI omeparlii:

1. ®imuHr Ta comianbHa iH:KeHepist

VY 2020 pomi maxpai aTakyBaJIM KJIIE€HTIB OJHOTO 3 BEJIHUKHUX €BPONEHCHKUX
0aHKIB, PO3CHIIAIOYH IMIAPOOJICH] €IEKTPOHHI JIUCTU 3 IPOXAHHIM OHOBUTH TUIATIKHI
nani. KopuctyBaul BBOOWIM CBOi JaHi Ha (aiblIMBUX CalTax, 10 MPU3BEIO 0
BUKPAJICHHS 3HAYHUX CYM 13 IXHIX paxXyHKIB.

Y 2023 pomi llentp xiGep3axucty HarmionanpHoro Oanky Ta Komanna
pearyBaHHs Ha KiOepiHUuAeHTH B 0aHKiBChKIN cuctemi Ykpainu (CSIRT-NBU) Gyio
3a0710K0BaHO 69 826 (PIMMHIrOBUX pecypcCiB, CTUII30BAHMX 1T I€pP>KaBHI MOPTAIU Ta
(1HaHCOBI cepBicH, Takl sk: Kabiner MinictpiB Ykpainu, Jis, Ykpnomra, OLX, HoBa
nomra. Illaxpai BukopHucTOBYBaiM couiainbHl Mepexi W mecenmxkepu (Facebook,
Telegram, Instagram, Viber, WhatsApp) it nommpeHHs (IIIMHIOBUX MOBIAOMIIEHb
[2].

3aBasku ontuMizanii cucreMu B 2024 pori Baajocs OJOKYyBaTH IIKIJJIUBI
JIOMEHHM 3a 1—2 XBWJIMHM MICIIS IX BUSIBICHHS i IepeaipecoByBaTH TPOMaIsiH Y KpaiHu
3 (pIMMHTOBUX CaiTIB HA O€3MEYH1 CTOPIHKH.

2. HIkinnuBe nporpamue 3ade3neuyends (Malware)

Y 2016 pomi OankiBchkuii TposiH Dridex 3apa3uB THCSYl KOMIT'IOTEPIB,
BUKpaJal4u OaHKIBChKI OOJIKOBI JaHi Ta maponi kimieHTiB. lle mpusBeno 1o
MacmTabHUX (DIHAHCOBHUX BTpAT y 0ararbox KpaiHax.

Y 2023 poui Ilentp kibGep3axucty HarionaneHoro Oanky Ta Komanna
pearyBaHHs Ha KiOepiHIMIEHTH B OaHKiBChKii cuctemi Ykpainu (CSIRT-NBU)
BUSIBUB 1 MpoaHaiizyBaB 14 925 3pa3kiB MIKIIIUBOTO MPOTrPaMHOro 3a0e3MeueHHs
(II13), 1 3mir ByacHO noiH(opmyBaTH OaHKU mpo 3arpo3u. Y 2024 poui KiUIbKICTb
TakuX 3paskiB ckiana 3 148, mo cBiAYNUTE MNpO 30€pexkeHHS BUCOKOTO pPIBHA
kiOep3arpo3s [2].

3. DDoS-araku

VY 2024 pomi aktuBHicTh DDoS-aTak Ha yKkpaiHChbKI OaHKHM 3amuIImiacs Ha
BHCOKOMY DiBHI, aHAJOTIYHOMY TMOMepeaHiM pokam. [Hpopmariitai pecypcu HBY i
CUCTEMHO BaXXJIMBUX OaHKIB MepeOyBalOTh IMiJl TMOCTIMHUMH aTakaMu 3 OOKy
POCIMCHKUX XaKEePChKUX YTpyMoBaHb. Y BiAMoBiAb HamionaneHuii 6ank Ykpaiau Ta
(hiHaHCOB1 YCTaHOBH MPOJIOBKYIOTh 3MIITHIOBATH KiOE€p3aXUCT, 3aMPOBAKYIOTh HOBI
TEXHOJIOTII /i1 HeUTpasizalii 3arpos.

4. ATaku Ha 0AaHKOMATH Ta IUIATIXKHI CUCTEMU

VY 2018 pomi rpyna xakepiB 3j1amajia CUCTEMY MDKHApOAHUX OaHKOMATIB Ta
OJTHOYACHO 3IIWCHWIIA 3HATTA TOTIBKM y ToHa 20 KpaiHax, 110 MPU3BENO A0 BTPATH
Oankamu noHa ] 13 MUTBHOHIB J0J1apiB.
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V¥ 2023 pori KIIBKICTh aTak Ha OaHKK Ta (PiHAHCOB1 KOMIIaHI1 B YKpaiHi 3Ha4HO
3pociia mopiBHIHO 3 2022-M [3]. ATaku cripsMOBaHi Ha BUKPAICHHS TUTATDKHUX JTAHUX,
(bIIMHT Ta BUBEACHHS KOIITIB Uepe3 CKIaIHI CXEMH.

S. ATaky Ha BHYTPIillIHi cucTeMH TAa 0a3U TaHUX

Y 2014 poui xakepu OTpUMaIM JOCTYN 10 BHYTpimHIX cepepiB JPMorgan
Chase, BUKpaBIlIM MEpCOHANBHI J1aHl MOHaJ 76 MiNbiOHIB KiieHTiB. Lle mpu3Beno a0
BEJIMUE3HUX BUTPAT HA BIAHOBICHHS Ta MOCUJICHHS KiOepOe3neKH.

19 rpymusa 2024 poky xakepu 3AIMCHUIM HaWMAacIITaOHIIIy 30BHIIIHIO
kiOepaTaky Ha JepxpeecTpu YkpaiHu. bynu mnpusynuHeHa poOoTa €AauMHUX 1
Jlep>)kaBHUX peecTpiB, IO MepedyBaroTh Yy KomIeTeHIli MiHicTepcTBa IOCTHILI.
bnusbko 60 pi3HUX peecTpiB BUSBUINCH HEAOCTYITHUMU, 30KpEMa aTaKy 3a3HaJIM:

ABTOMaTH30BaHa cucrema « baHKpyTCTBO 1 HEMJIATOCTIPOMOKHICThY

ABTOMaTH30BaHa CUCTEMAa BUKOHABYOT'O IPOBAIKEHHS

JlepaBHUM peecTp aKkTiB IUBUIBHOTO CTaHY 'POMaJISTH

JlepxaBHUH peecTp 0a3 NepCOHABHUX JIaHUX Ta iHIm [4].

[Ticns BIAMOBIIHUX XaKEPChKUX aTak (PIHAHCOBI YCTAaHOBHU Ta iX KIIEHTH
3a3HAIOTh TAKUX HACIIIKIB SK:

Oe3mocepeiHl (PIHAHCOB1 BTPATH Y€pe3 BUKPAJICHHS KOIITIB;

JI0ATKOB1 BUTPATH Ha BIJIHOBJICHHS] CUCTEM 1 MOCUJICHHS O€3IEKH;

BUTPATH HA IOPUIUYHI MIPOILIECU Ta KOMIICHCAIllT MOCTPaXJaIuM KIIIEHTaM;

MOTIPIICHHS pemyTallli Ta 3HKEHHSI IOBIPHU 10 (DIHAHCOBHUX YCTAHOB;

IiIBUIIICHHS BUTPAT Ha KiOepOe3meKy, 110 BIUIMBAE Ha BCIO EKOHOMIKY [5].

Jns miHiMizamii pu3uKiB (DIHAHCOBI YCTAaHOBM MalOTh 3aCTOCOBYBAaTH Taki
3aX0/u:

MiJBUIICHHS 0013HAHOCT1 Ta HABYaHHS MEPCOHAITY 111010 Kibep3arpos;

BUKOPUCTAHHS MITYYHOTO 1HTEJIEKTY Ta MAIIMHHOTO HABYAHHS /I BUSBJICHHS

3arpos;

peryJIpHi ayTUTH Ta TECTYBaHHS HA POHUKHEHHS;

BUKOPHUCTaHHA 0aratopiBHEBOI ayTeHTU(IKAIT Ta IUPPYBAHHS TaHUX;

OlepaTMBHE pearyBaHHs Ha IHIMACHTH Ta PO3pO0OKa KPU30BHUX IJIaHIB.

Tomy wmeronu KiOep3axucTy HEOOXITHO MOCTIHHO BJIOCKOHAIIOBATH, 100
3a0e3ne4YnTH CTaOUIbHICTh 1 0e3MneKy (JIHAHCOBOTO CEKTOPY Ta €KOHOMIKH 3arajioMm.
[HTerpanis HOBITHIX TEXHOJIOT1H Ta yIPABIIHHS PU3UKAMU IONOMOXKYTh MIHIMi3yBaTH
BIUTMB KiOepaTak 1 3aXUCTUTH (PIHAHCOBI YCTAHOBM Ta IXHIX KIIIEHTIB.

CnMcoK BUKOPUCTAHMX JKepeJ

1. Ornsn punky kioepOesnexu B Ykpaini. Ciuenp 2025. DataDriven. URL:
Ornsan puHKy Kibepbe3neku B Ykpaini (nara 3sepaenss: 2002.2025).

2. HlernmaxoBa JI. KibGepbpont VYkpainu: sik OaHKM Ta JAEPKYyCTAaHOBH
MPOTUCTOATh 3pocTatounM 3arpo3aM. Speka. URL: https://speka.media/kiberfront-
ukrayini-yak-banki-ta-derzustanovi-protistoyat-zrostayucim-zagrozam-p6mlon (mara
3BepHeHHs: 21.02.2025).

3. Tomirensko O. [epxycTaHOBHU 1 OaHKH 1] HIKBAJIOM KidepaTak. XTO 1€ B
30HI MIABUIIEHOTO pu3KKy y 2025-My 1 sika ctpareris 3axucty cupaiitoe? [lopanu Bia

72



COMPUTER SCIENCE
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

eKcrepTa y chepi KibepOe3neKH. Forbes.ua. URL.:
https://forbes.ua/innovations/kiberriziki-na-ponad-10-trin-zbitkiv-yaki-galuzi-
biznesu-naybilshe-atakuyut-kiberzlochintsi-ta-yak-minimizuvati-naslidki-
Instruktsiya-vid-eksperta-u-sferi-kiberbezpeki-olega-poligenko-23012025-26534
(mata 3BepuenHs: 22.02.2025).

4. Kibepataka Ha paepxaBHI peectpu Ykpainu (2024). Bikineois. URL:
https://uk.wikipedia.org/wiki/ (nata 3Bepaenns: 23.02.2025).

5. Kibepbesmnexka: HEeraTuBHI HACHIIKU kibeparaxk. URL:
https://mklegalservice.com/tpost/4ayrl3azal-kberbezpeka-negativn-nasldki-kberatak
(mara 3BepHeHHs 23.02.2025).

73



COMPUTER SCIENCE
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

IHHOBAIIHHI TEXHOJIOT'Ti B BIBJIOTEUYHIHN
CIIPABI: CYYACHHUMU CTAH TA NEPCIIEKTUBHA
PO3BUTKY

Cumonenko Tersina BacusiBHa

KaHIHUIaT HAYK 13 COIIaTbHUX KOMYHIKAIIiiH,

nupekTop [HeTuTyTy 1HGOpMaIIMHIX TEXHOJIOTIH,

HamionanpHa 6i6moteka Ykpainu imeni B. 1. Bepuaacekoro,

Jlep>xaBHa HayKoBoO-Tiefaroriuda 0i6mioreka Ykpainu imeni B.O. CyXoMIHMHCHKOTO

Po3BHTOK 1HHOBAIITHUX TEXHOJIOTIH € Ba)KJIIMBOIO TEMOIO, OCOOJIMBO B KOHTEKCTI
nudpooi Tpanchopmarrii 6161i0Tek. 3a ocTaHHE AecATUpIUYS HUPPOBI 010T10TEUHI
TEXHOJIOT1i CTaju HaJI3BUYANHO BaXXJIMBUMHU A JOCTymy J0 iHdopmaiii Ta
30epekeHHsl KyJIbTYpPHOI 1 HaykoBoi cmamummau. KopucTyBadi MOXYTh IIBHJIKO
3HAXOAUTH MOTPIOHY IH(OpPMALIIO 3aBASKA PI3HOMAHITHUM (PYHKIISAM MOIIYKY Ta
copryBaHHs. lle cnpusie MOMMPEHHIO 3HAHb Ta JIOCTYMHOCTI 1H(pOpMaIlii, a TOJIOBHE
J0TIOMarae nepeaTy ix sl MaiOyTHIX MOKOJIHb.

Jlns HaykoBoi O10J10TE€KHM Il HPHUHIMIOBI 3MIHM 3YMOBIIOIOTH HEOOXIJIHICTbH
BIPOBA/IPKCHHS IHTEIPOBAHOI CUCTEMH, siKa O HajiaBaja JOCIiHUKaM HU(POBI cepBicH
Ha BCIX €Tanax HayKoBOTO JociiKeHHs. L[iHHICTh yke chOopMOBaHMX HAYKOBUMU
010J110TeKaMK pecypciB MOJSATaE B TOMY, II0 KOPUCTyBadaM HAJarOThCS HE MPOCTI
1H(MOPMAIIHHO-TIONTYKOBI CUCTEMH, a PO3BUHEHI CUCTEMU PO3KPUTTS Ta BUSBICHHS
3HaHb, 3a0e3MeyeHl CKIAJHUMUA CEMAaHTUYHUMU IHCTPYMEHTaMU. 3yCUIUIAMH
016710TeK (OPMYIOTHCS IHTENEKTYa IbH1 IIU(PPOBI CEPBICH MIATPUMKH JOCIIKEHb Ta
yIpaBliHHS HaykoBuMH pAaHuMu [1]. CucremMHui miaxin Hagae€ MOXKIUBICTh
IHTErpyBaTh I1HTEJIEKTyalbHI O10J10T€UHI CEpBICHM B €AMHY HAI[lOHAIbHY LHU(PPOBY
1H(PaACTPYKTYpy 3HAHb, IO € KPUTUYHO BAXKIMBHUM JUJIsl 3a0€3MEUEHHS] PIBHOIO Ta
BUIBHOTO JIOCTYyNy [0 1HpopMalii Ta CHOpUS€ PO3BUTKY BIAKPUTOI HAYKH.
BrpoBamkeHHS MPUHIAINB Ta MPAKTHUK BIAKPUTOI HAYKW — KPOK JIO ITiABHUIIICHHS
MPO30POCTi, TOCTYIMHOCTI Ta TOBTOPHOTO BUKOPHUCTAHHS HAYKOBHX JIOCIIIKEHb, 110 B
CBOIO YEPT'y CTUMYJIIOE€ HAyKOBHI Mporpec Ta iHHoBaiii [2]. [le koMmiekcHuii mpoiiec,
AKUW OXOIUIIOE HE TUIBKM BIOPOBAKEHHS HOBITHIX TEXHOJIOTIM, ane U riamboke
MEePEOCMHUCIICHHS MPUHITUITIB pOOOTH, KOMYHIKaIIlii Ta B3a€MOIii 3 KOPUCTYBauYaMHU.

Oxpim 3a6e3nedeHHs JOCTYIy A0 1HGopMaIlii Ta MmiIATPUMKH JTOCIIIKEHb, CydacH1
1HHOBAIlIHI Oi0JI0TEUHI CHCTEeMH BCE OILIbIIE OPIEHTYIOTHCA HA I1HAMBIAYalbHI
noTpeOu kopucTyBauiB. [lepcoHamizailis cTae KIIOYOBUM €JIEMEHTOM PO3BUTKY
udpoBUX cepBiCiB: «3BOPOTHIN 3B’S30K», «BipTyanbHa moBinkay, «3amutante y
616miorpada» tomo [3]. 3aBagKu aHATI3y JaHUX TIPO KOPUCTYBAYiB, iXHI IHTEPECH Ta
MOBEIHKY, 010JI0TEKH MOXYTh TMPOMOHYBATH HAMOUIBII pENeBaHTHI pecypcu Ta
MOCJIYTH TaKi, K MepCOHATI30BaHl peKOMEHAAIIIT KHUT, cTaTel abo 1HIIMX MaTepiaiis,
aZanToBaHi 0 KOHKPETHUX MOTPed KOPUCTyBaya, 1HIMB1AyaabHl HABYAJIbHI IPOTpaMu
Ta KOHCYJIbTallli. B 1IbOMy MHUTaHHI 3HAYHO MOKe AomnoMortu Bukopuctanus LI B
010moTekax. 3BuyaitHo, BnpoBapkeHHs I € cknagaum mpouecoM, sikuil motpedye
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1HBECTHUIIIA Ta ekcriepTusu. IIpore, moreHmiitHi nepeBaru Bix Buxkopuctanusa I e
3HayHUMH. OJHIEI0 3 TaKUX IMepeBar € 3a0e3meueHHs] MOOUTBHOCTI Ta JOCTYITHOCTI
010i0TeYHNX TIOCTYyT, 30Kpema, uepe3 uar-0otu. 3a momomororo IIII, HaykoBi
010mi0TeKH  MOXYTh  aHaNI3yBaTW  BENIMKI  OOCSTM  CTPYKTypOBaHHUX  Ta
HECTPYKTYpPOBaHUX JaHUX, BUSBIATU MPUXOBAHI 3aKOHOMIPHOCTI Ta BCTAHOBIIOBATH
3aJIeKHOCTI MK MOAISIMH, Oy TyBaTH MPOTHO3HI MOJIEJIL.

[Topsin 3 1II, BaxxauBYy posib y PO3BUTKY O107J10TEYHHX IHHOBAIM BiIIrpaloTh
TEXHOJIOT1i BIpTyasbHOI Ta JomoBHEHOI peasibHOCTI (VR/AR). BipTyanbHa peasibHICTb
MOE CTBOPIOBATH 3aXOIUTIOIOUl BIPTyaldbHI TypH ICTOPUYHHUMH MICISIMU a0o
HayKOBHMHU JlabopaTopisiMu. JIoTIOBHEHA peaibHICTh MOXKe 30araTuTH 3BUYaiiHl KHUTH
Ta MPEJIMETH IHTEPAKTUBHUMH €JIeMEHTaMH, Bijieo abo 3D-moxemsimu apredaxris. 111
TEXHOJIOT1l BIIKPHUBAIOTh HOBI MOMJIMBOCTI IS JOCIDKCHHS Ta 30€peKeHHS
KYyJBTYpPHOI CHAJIIUHU, JTOTIOMAralTh 3pOOUTH HABUAHHS OUIBII 3aXOIUIIOIOYUM Ta
e(hEeKTUBHUM.

OuyeBHIHO, IO pealli3alis MPOTPECUBHUX 3MIH MOXKJIMBA JIMIIE 3a yMOBHU
HAsBHOCTI PO3BUHEHOI TEXHOJOrIYHOI 1H(PpacTpykTypu. XMapHi CeEpBICH €
HEB1/I'€eMHOIO YaCTUHOIO CY4YacHOI1 HU(POBOI IHPPACTPYKTYpH, 1 IX BUKOPUCTAHHS B
010J110TEKax € JIOTIYHUM KPOKOM Yy PpO3BHUTKY I1HHOBAUIMHUX TEXHOJOTA. BoHu
HAJAI0Th PsJ BAXXJIMBUX IMepeBar. 3aBIsIKU XMAPHUM DIIIEHHSIM 010J10TEKH MOXKYTh
JIETKO pO3IIMPIOBATA CBOi peCcypcd, aAanTylo4yuCh JO0 3pOCTAI0UYHMX MOTped
KOPUCTYBa4diB, HE BUTpAYalO4YM 3HAYHI KOIITH HA MPUI0aHHS Ta OOCIYyroBYyBaHHS
BJIACHOT'O 00JI1aIHAHHS.

Tak, wojaepHizamiss 1HQpPacTPyKTypu, MNPUAOAHHS HOBOTO  O0JIaIHAHHA,
MporpamMHOro 3abe3nevyeHHs, HaBYaHHs MEPCOHANTy Ta po3poOKa MUPPOBUX PECypCiB
— Bce 11 MoTpedye 3HaUHUX (p1HAHCOBUX BKJIaJicHb. He MEHIII BaK TMBUMH BUKJIUKAMHU,
Kl HEOOXITHO BpaxOBYBaTH, € 3a0€3MEUCHHS 3aXUCTy TMEPCOHATBHUX JaHUX
KOPHCTYBaviB Ta JOTPUMAHHS aBTOPCHKOTO MpaBa.

[IpoTe, He3Baxkarouum Ha TpyAHoIll, IUdpoBa TpaHchopMmallis 0i0II0TEK €
HEMUHYYHM TPOIECOM, SIKMU BIAKPUBAE HOBI MOXMJIMBOCTI [JIsl PO3BUTKY Ta
32/I0BOJICHHS TTOTpeO KOPUCTYBayiB. YCHiX I[OTO MPOLECY 3aJCKUTh BiJ 31aTHOCTI
01010TEK  ajganTyBaTHCS JO 3MiH, 3HaXOOUTH pecypcu Ta e(PEeKTUBHO
BUKOPUCTOBYBATH 1HHOBALIHI TEXHOJIOT].
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BUKJIUKU TA IEPCIIEKTUBU PO3BUTKY
THHOBALINHUX CUCTEM B IHOOPMATHUIII ¥
KOHTEKCTI BUKJAJJAHHS MATEMATUYHUX TA
THOOPMAIIMHUX JUCHUILIIH Y ®AXOBIA
MEJUYHINA OCBITI

CkakyHn Oaexkcanapa IOpiiBHa

BUKJIaJIay MAaTEMATUKH Ta IHPOPMATUKH
Komynaneauit 3axiian «bepucinaBcbkuid MEAUYHUM
daxoBuii KoyeK» XepCOHCHKOI 00J1acCHOT pan

AHOTAWifA: y CTarTi MAOCHIDKYIOTHCS BHUKJIMKH Ta TEPCHEKTHUBU PO3BUTKY
IHHOBAL[IMHUX CUCTEM B 1H(POPMATHUI 3 ypaxyBaHHSIM iXHbOTO BIUIMBY HA HABUYAJIbHUN
mpolec y 3akianax (axoBoi MEAUYHOI OCBITH. Po3misigatoTees cydacHi iHpopMaliiiHi
TEXHOJIOT1i, IO 3aCTOCOBYIOThCS y BHKIAJAaHHI MAaTeMaTUKU Ta 1H(QOpPMATHKH,
BKJIFOUAIOYH aJJalITUBHE HABYAHHS, ITYYHUN 1HTEJIEKT, XMapH1 CEPBICH Ta BIpTyallbHI
CUMYJISAIIT. AHATI3yIOThCS OCHOBHI Oap’€pu BIPOBAKEHHS IUGPOBUX TEXHOJIOTIH Y
HaBYAJIbHI MPOTPaMU MEAMYHUX KOJIEJKIB, 30KpeMa MoTpeda y BHCOKOMY piBHI
1M(poBOI KOMIIETEHTHOCTI BUKJIAJAa4yiB 1 CTYAEHTIB, JIOCTYMHICTh TEXHOJOTTYHOI
1H(PaCTPYKTYypH Ta 1HTErpallisi IHHOBAI[IHHUX METOAMK Y TPAJAUIIIIHI OCBITHI MOJEJIL.
BusHauaroThCsi TEPCIEKTUBUM PO3BUTKY 1H(GOpMAaTU3allii OCBITH, OCOOJMBOCTI
BUKOPUCTaHHS AJTOPUTMIYHOTO MUCJIEHHS y MIATOTOBUI MaiOyTHIX MEIUYHUX
(axiBLiB Ta poJib MATEMAaTUYHOTO MOJEJIIOBAHHS y BUPIIICHHI MPAKTUYHUX 3aBJaHb
Meau4HOi chepu. Y cTarTi NpONOHYIOThCS €(EKTUBHI CTparerii BJOCKOHAJIECHHS
IU(PPOBOTO HABYAJIBLHOTO CEPENIOBMINA, 110 CHPUSIOTh MIABUIIEHHIO SKOCTI
npodeciiiHOol MArOTOBKYU CTY/ICHTIB MEIUYHUX CHELialbHOCTEM.

KuarouoBi ciaoBa: iHHOBaliiHI ~ cuUcTeMH, 1H(OpMaThKa, MaTeMaTU4HE
MOJICJIFOBaHHS, 1U(poBa OCBITA, IITYYHUM 1HTEJIEKT, aJlalTUBHE HAaBYaHHS, XMapHI
TEXHOJIOT1i, aJrOpUTMIYHE MUCJICHHS, MEIuYHa 1H(POpPMaTHKa, OCBITHI TEXHOJIOTII,
1MdpoBa KOMIIETEHTHICTh, (paxoBa MeIMYHA OCBITA.

Beryn. CyyacHuii po3BUTOK 1HGOPMAIIIMHUX TEXHOJIOT1HM CTPIMKO 3MiHIOE OCBITHE
CepeNoBHIIE, 30KpeMa y chepl MEAUIHOI OCBITH, J¢ MUGPOBI3allisd CTA€ BaXKIUBUM
€JIeMEHTOM MmiAroTOBKM (haxiBiiB. BmpoBamkeHHs 1HHOBallIMHUX CHCTEM B
iH(MOpMaTHIIl T03BOJISIE HE JIWIIIE ONTUMI3YBaTH HAaBYAIHHUH TIPOIIEC, a 1 CTBOPIOBATU
yMOBH ISl (hOopMyBaHHS IU(POBUX KOMIIETEHTHOCTEH 3/100y- BadiB OCBITH, IO €
HEOOXIAHUMU JI iXHbOT MalOyTHBOI mpodeciiinoi aisuibHOCTI. BogHouac cyuacHi
TEHJCHINI CTaBIATH TMEpeN BHKIAaJadaMd MaTeMaTUKU Ta 1HQOPMATUKUA HUBKY
BUKJIMKIB, OB’ I3aHUX 13 HEOOX1THICTIO aJlarnTallii METO[1B HaBYaHHS 10 HOBUX peaJi,
BUKOPHUCTaHHS HU(POBUX THCTPYMEHTIB JIJIsl MIJBUILIEHHS €(PEKTUBHOCTI HABUYAHHSA Ta
1HTerpatii aIrOPUTMIYHOTO MUCIIEHHS Y MIATOTOBKY MalOyTHIX MEIUYHUX (PaxiBIliB.

Po3BUTOK aganTUBHOTO HABYAHHSA BIJIKPUBAE€ IMIUPOKI MOXJIMBOCTI  JJIs
nepcoHati3alii 0CBITHBOTO polecy. BUKopucTaHHs anropuTMiB IITYYHOTO IHTEIEKTY
JI03BOJISIE  aBTOMATUYHO AaHaNI3yBaTH pIBEHb 3HAaHb CTYAEHTIB Ta MiAOUpaTH
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IHIUBIAYyallbHI TpaekTopii HapByaHHA. CHCTEMH IITYYHOTO 1HTEJIEKTY, 30Kpema
mwiarGopMy 3 MalIMHHUM HaBYaHHSM, JOTOMAaraioTh CTBOPIOBATH MEPCOHAII30BaHI
3aBIaHHS, $KI IOCTYNOBO YCKJIQJHIOIOTHCA BIIIMOBITHO 1O MPOTPECY CTYyACHTA.
[HTerpariist TakuX TEXHOJIOTIHN Y Kypc 1HPOPMATHUKH J103BOJIA€ 3a0€3MEUUTH THYYKICTh
HABYAJILHOTO MPOIIECY, JAI0UM 3MOTY CTYJACHTaM 3aCBOIOBATH Marepiaj y BIACHOMY
TEMII, [0 OCOOJMBO BaXJIMBO [JJS OCBOEHHS CKJIQJHUX MaTEeMaTUYHUX Ta
ANTOPUTMIYHUX KOHIICTIITIH.

Bukopuctanusi BipTyaJlbHUX 1 JIOMOBHEHUX peaibHOCTEH y BHUKIAJaHHI
iHpopMalIHUX JUCHMIUIIH 3HAYHO MMABUINYE €(PEKTHUBHICTh HABYAHHS. 3aBISKU
U(PPOBUM CUMYJIAIISM CTYJIGHTH MalOTh MOXJIMBICTh B3a€EMOMISATU 3 00’ €KTaMHU Ta
MOJICJISIMH, 10 HAOJIMXKae iX 0 pealbHUX YMOB IpodeciitHol AisbpHOCTI. BipTyanbHi
nmaboparopii, y SKAX MalOyTHI MEAW4YHI TMpaliBHUKK MOXYTh IpalioBaTd 3
MaTeMaTHYHUMH MOJIEISIMU O10JI0TIYHUX CUCTEM, CIPHUSIOTh DIHOIIOMY PO3YMIHHIO
MIPOIIECIB, 1110 BIOYBaIOTHCS B OpraHi3Mi JroauHu. Bukopucranus VR-texHomoriii y
Kypcax aHaromii, (hapmMakosorii Ta (pi3i0J0rii 1a€ MOXKIMBICTh IPOBOIUTH BIpTyaJlbHI
JOCIIJIA, aHAJI3yBaTH JlaHI Ta MpPOTHO3yBaTh pe3yapTatv. Lle He mume poOuth
HaBYaHHS OUJIBII IHTEPAKTUBHUM, a i CIIPHSIE PO3BUTKY aHAJTITUYHOTO MHUCJICHHS.

BukopucTaHHsi XMapHUX TEXHOJOTIA 3a0e3nedye THYYKICTh Ta JOCTYIHICTb
OCBITHBOTO  KOHTEHTY. OHJIalH-IIaTPOpMU  JUIsI  CTBOPEHHS  IHTEPAKTUBHHX
MarepianiB, Taki sk Google Classroom, Moodle, Microsoft Teams, HamarOTh
MOXJIMBICTh BHUKJaJadaM (HOpMYyBaTH HaByajbHI KYpCH, KepyBaTH 3aBJIaHHAMHU
CTYICHTIB Ta aBTOMAaTHU3yBaTH IE€PEBIPKY 3HaHb. BNPOBa/KEHHS EJICKTPOHHHUX
KYpHaJliB, TECTyBaJbHUX CHCTEM Ta HU(PPOBUX HaBYAIBHUX MaTrepiaiiB 3HAYHO
nigBuiye eQGeKTUBHICTh YMPaBIiHHA OCBITHIM TpoliecoM. XMapHi CcepBicH
JI03BOJISIFOTH OPTaHi30BYyBaTH CIUIbHY pOOOTY CTY/IECHTIB HaJl MPOEKTAMHU, 1110 PO3BUBAE
HaBUYKM KOMaHJHOI B3aeMoxaii Ta iH(opMamiiiHoi Oe3neku. 3acToCyBaHHS
reiimigikailii y BUKJIaJaHHI MaTeMaTUYHUX Ta 1H(OOPMALIIHUX TUCUHUILIIIH JO3BOJISE
CTBOPIOBATH MOTHBYIOUYE HaBYAJIbHE CE- PelOBUIIE. BIpoBaKeHHsS] CHCTEMH PiBHIB,
JOCSTHEHb Ta HAropoJl y HaBYaJIbHOMY MPOLECI CIPUS€ MiABUIIECHHIO 1HTEPECY 10
MpeAMEeTy Ta 3aJIy4eHHIO CTYJEHTIB y MpolleC HaBuaHHs. BukopucTtaHHsS OCBITHIX
irpoBux miargopm, Takux sk Kahoot!, Quizizz, CodeCombat, gomomarae
YPI3HOMaHITHUTH CIOCOOU MEPEBIPKU 3HAHb Ta (POPMYBATH AITOPUTMIYHE MUCTIECHHSI.
VY Mexax Kypcy mporpaMyBaHHs reiiMiikoBaHI 3aBIaHHS JIO3BOJISIIOTH CTYJIEHTaM
CTBOPIOBATH BJIACHI MPOTpaMHu, sIK1 BIIMOBIIAI0Th MEAMYHUM CIICHAPISIM, 1110 IT1JICUITIOE
MDKIHCIUIUTIHAPHUHN TTIX1T.

Bukopucranus MaTeMaTUdyHOTO MOJICITIOBAHHS Y MIATOTOBIN MEIUYHUX (PaxiBIliB
BiJIirpa€ BAXJIMBY poJib y (OpMyBaHHI HABUUOK aHaJIi3y Ta MPOTrHO3yBaHHs. Po3poOka
Mojienielt O10JIOTIYHUX TMPOIIECiB, aHaJi3 CTAaTUCTUYHUX JAaHUX Ta BUKOPUCTAHHS
MaTEeMaTHYHUX QJITOPUTMIB JUIsl PO3pPaxyHKy (apMakoJOTIYHHX J03 CIPHUSIOTH
PO3UIMPEHHIO PO3YMIHHA CTYJE€HTAMW MPUHUUIIB (PYHKI[IOHYBAHHS JIFOJCHKOTO
opraHizMy. Y CydYacHiil MEIUYHINA MPaKTHUIll IIUPOKO 3aCTOCOBYIOTHCS aJITOPUTMHU
00poOKHM 300pa’keHb, MATMHHOTO HABYAHHS Ta 0101HGOPMATUKH, 110 BUMArae BiJl
MaiOyTHIX (axiBI[iB BHCOKOTO PIBHS MaTe€MaTHYHOI MiATOTOBKHU. BukopucTaHHs
iHcTpyMeHTiB MATLAB, Python, R i aHanmizy MeOQuyHMX [OaHUX JO3BOJISIE
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CTyJCHTaM OTPUMATH MPAKTUYHI HABUYKH POOOTH 3 BEIMKUMHU MacuBaMHU iHGopmartii
Ta HaBYUTHCA OyIyBaTy MPOTHOCTHYHI Mojieni. [IpoekTHA MIATBHICTh Y HABYATHHOMY
Mpoleci CTBOPIOE YMOBU JUISL PO3BUTKY KPUTUYHOTO MUCIEHHS Ta JOCITIIHUIIBKUX
HAaBUYOK. Peamizamiss MDKANCUMIUTIHAPHUX  MPOEKTIB, Yy SAKUX CTYICHTU
BHUKOPHCTOBYIOTh MareMaTH4HI Ta 1H(QOpMaIliiiHI TEXHOJOTI] AJI1 aHai3y MEeIUYHHX
npoOsieM, 103BOJIIE 3aCTOCOBYBATHM OTPHMAaHI 3HAHHS y MPAKTUYHHX CHUTYyaIlisiX.
CTBOpEHHS MPOEKTIB 13 PO3POOKH MOOITFHUX 3aCTOCYHKIB JIsl MIATPUMKH 30POB A,
aHa i3y MEIUYHUX TOKA3HUKIB YW aBTOMaTH3allili MEIWYHUX TMPOIECIB CIpUSE
(hOpMyBaHHIO KOMIIETEHTHOCTEH, HEOOXITHUX i1 MailOyTHhOI mpodeciiHoi
TISIBHOCTI.

Bukiaukyd BOpOBaJKEHHS 1HHOBALIMHUX TEXHOJIOTIM Yy HaBYabHUN MpoIec
MOB’s13aH1 3 HEOOXITHICTIO MIJBUIICHHS PIBHSA HM(PPOBOI I'PaMOTHOCTI BUKJIQJayiB,
OHOBJICHHSIM MaTeplaJbHO-TEXHIYHOT 0a3uW HaBUAJBHUX 3aKJIaJlIB Ta aJanTaIll€lo
TPAAUIIIHHUX METOAIB BUKJIAJIaHHS JI0 Cy4yacHUX BUMOT. DOpMyBaHHS HaBUAIBHUX
porpam, 1o BKIIOYAIOTh KypCH 3 OCHOB aITOPUTMIYHOTO MUCJICHHS, aHAJI3y JaHUX
Ta MpOorpaMyBaHHs, 3abe3nedye MIArOTOBKY KOHKYPEHTOCHPOMOXKHUX (haxiBIIiB,
3aTHUX MpaloBaTi B yMoOBax u(ppoBoi TpaHchopmarlii Mmenuuuau. Bukopuctanus
BIIKDUTHX OCBITHIX PECYpCIB, OHJIAMH-KYpCIB Ta IUIATGOPM JUIsi CaMOOCBITH Ja€e
MOXKJIM- BICTh BUKJIaJadaM TOCTIHHO OHOBIIOBATH CBOi 3HAHHS Ta BIPOBAKYBaTU
HOBI METOJIMKH Y HAaBYAJIbHUI MPOIIEC.

[lepcnexkTBH pPO3BUTKY I1HHOBAIIMHUX cuUcTeM B 1H(Qopmaruii y ¢axoBii
MEJUYHIM OCBITI TOB’si3aHI 3 IHTETPAIEI0 MITYYHOTO I1HTEIEKTY Y HaBUYaJbHI
w1arGopMu,  PO3LIMPEHHSM  MOXJIMBOCTEH  JIUCTAHIIIIHOIO  HaBYaHHSI  Ta
BIPOBA/DKCHHSAM ITU(POBUX CHUMYIISIINA ISl MPAKTAYHOT TIATOTOBKH CTY/ICHTIB.
CrTBOpeHHSI 1HTENEKTYyaJlbHUX OCBITHIX CEpEJOBHIN, IO BUKOPHUCTOBYIOTH aHaNI3
BEJIMKUX JaHUX JUIsI TIepCOHaII3aIii HaBYaJbHOTO IPOIECY, CIPHUSE ITABUIICHHIO
edekTuBHOCTI OCBiTH. Bukopucranus loT-pimens y wmeauuHux mgadboparopisx
J03BOJISIE CTYJIEHTaM TMpaIfoBaTH 3 pPeaJbHUMHU TaHUMH, OTPUMAHMMH 31 CMapT-
MPUCTPOIB, IO (POPMY€ HABUYKU POOOTH 3 MEAUYHUMU 1HHOPMALITHUMHU CUCTEMAMH.

Buknananas marematuku Ta iHQoOpMaTHKU y (axoBiii MeAM4HIN OCBITI HaOyBae
0Cco0MMBOI €(PEKTUBHOCTI 3aBJSKM BUKOPUCTAHHIO CyYaCHUX IHTEPAKTUBHUX METOIIB
Ta TeXxHoJorid. OgHUM 13 MPAKTUYHUX MIAXOAIB € 3aCTOCYBAHHS MaTreMaTUYHOIO
MOJICTIOBAaHHS B pO3paxyHKax (apMakoJOTiYHHX [103, IO JIO3BOJIIE CTYIACHTaM
OyayBaTu aarOpUTMH JO3yBaHHS MperapaTiB Ha OCHOBI 1HIUBIAyaJbHUX MMapaMeTpiB
namienra. Bukopuctanus mnporpamuux cepenoBuii MATLAB, Wolfram Alpha,
GeoGebra ynm Python y kypci BUIOI MaTeMaTHK{ Ja€ MOXKIHUBICTH MPOBOIUTH
oO4HCIIeHHS, CTBOPIOBATH rpadiku (QPyHKIII Ta aHaNI3yBaTH CTAaTUCTUYHI JaHi, 10 €
BOXKJIMBUMU IS MaWOyTHIX MEIMYHUX JIOCHIIPKeHb. Y TpOIeci BHBUYCHHS
iHpopMaTUKN €(QEKTUBHO 3aCTOCOBYETHCA MPOEKTHA MISIBHICTh, y MEXKax sKOi
CTYICHTH CTBOPIOIOTh  QJITOPUTMH  JUIsI  aHami3y MEIWYHUX TOKa3HUKIB,
BUKOPHUCTOBYIOYM MOBH mporpamyBaHHsi Python a6o R. Bipryansnai naboparopii 3
CUMYJISIIIISIMA  aHaI3y O10JOTIYHUX TMPOIECIB CHPHUAIOTh TJIUOIIOMY PO3YyMIHHIO
MaTeMaTUYHUX MOJIEJEH, 1110 BUKOPUCTOBYIOThCS y MenuuHii cepi. Bukopucranus
XMapHUX TEXHOJIOT1H 3a0e3medye JOCTYN /10 OHJIAMH-KYpPCiB, TECTOBUX MIarGopMm Ta
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aBTOMAaTU30BaHUX CUCTEM OILIIHIOBAHHS, 110 IONIOMAarae NepcoHasizyBaTH HaBYaJIbHUN
MPOIIEC Ta CTBOPUTHU AJANITUBHE CEPEIOBHIINE I KOXKHOTO CTymeHTa. [eitmidikarris
HaBYAIBHOTO TPOIIECY, 30KpeMa po3po0Ka IHTEPAKTUBHUX TPEHAKEPIB 711 BUPIIICHHS
JOTIYHUX 3a4a4 ab0 MEOMYHUX KEWCIB y BUDSIAI QJITOPUTMIYHUX JIAHIIOXKKIB,
CTUMYJTIOE€ MOTHBAIIIIO CTYICHTIB IO CAMOCTIHHOTO BUBUEHHS Matepiamy. Takuii miaxin
TI03BOJISIE TIOETHATA MaTEeMaTH4YHI 3HAHHS 3 MPAKTUYHUM BUKOPHCTAHHSIM ITU(GPOBUX
TEXHOJIOTIM y MEAWYHIN ramy3i, COpPUSAIOYH PO3BUTKY aHAIITUYHOTO MHCJICHHSA Ta
npodeCciiHuX KOMIIETEHTHOCTEH.

BucHoBok. Po3BuTOK 1HPOpMAILIHUX TEXHOJIOTI CTBOPIOE HOBI MOXKJIM- BOCTI
JUIS BUKJIaJIaHHS MaTeMaTHYHUX Ta 1HGOOpPMAIIMHUX JUCHUIUIIH Y MEIUYHIM OCBITI.
InTerpartis mudpoBUX IHCTPYMEHTIB, MATEMaTHYHOTO MOJICIIFOBAaHHs, Teimidikalii Ta
IIPOEKTHOT JISIILHOCTI J103BOJIsI€ (DOPMYBATH Y CTYJICHTIB HEOOX1HI KOMIIETEHTHOCTI
Juist poOOTH y cyuacHid MeanuHii cepi. CTBOpEeHHSI HAaBUYAJILHOTO CEPEIOBUIIA, IO
BpPaxOBY€ OCTAaHHI TEXHOJIOT1UHI TPEH/H, 3a0e3meuye MmiAroToBKy (haxiBIliB, 3JaTHUX
aJanTyBaTUCS 10 3MIH Ta BUKOPUCTOBYBAaTH LU(POBI PIlIEHHS Y CBOil MpodeciiHiii
TISUIBHOCTI.
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The position, role, main directions and democratic principles of the scientific
council functioning as a collegial body of management of scientific and library and
information activities of the National Library of Ukraine named V. I. Vernadskyi are
highlighted.

In the management system of the National Library of Ukraine named V. I.
Vernadskyi (hereinafter NBUV, Library) a special place (since 1965) The Academic
Council (hereinafter AC) serves as a collegial body that performs its the main,
advisory-collegial function, through democratic, collective discussion and decision-
making on the most important issues deployment in the current conditions of the
transformation of scientific communications powerful research, scientific-
organizational, and scientific- information work; development of a long-term strategy
for activity development NBUV [1], aimed at ensuring intellectual, scientific-
technological, socio-political, and spiritual uplift of Ukraine.

The key to the successful operation of the National Library of Ukraine named V. I.
Vernadskyi and its Academic Council have a strong human resource potential that
ensures the resolution of all issues. Leading scientists work in the AC, who lead and
present renowned scientific schools in Ukraine and beyond history of Ukrainian
science, codicology, and archeography, book monument studies, national bibliography,
biobibliography, and biographical studies, information and analytical support for needs
management structures, science, culture, education. Special attention is given by the
members The Academic Council is dedicated to addressing the tasks of developing
human resources potential. NBUV, among which: provision of young scientific and
library employees; support for the younger generation of specialists (use of
opportunities for obtaining grants, scholarships, and awards for young scientists and
specialists); increasing attention to the training of young scientific personnel. Thus,
when approving the topics of dissertation works, special attention was paid scientific
problems that will contribute to the modern development of library the information
sphere of Ukraine, especially scientific and informational activities.

Collegial decisions of the Academic Council on issues of optimizing the structure
of the National the libraries of Ukraine named V. I. Vernadskyi contributed to the
further restructuring and improving the organizational structure in accordance with
strategic development directions, the use of reserve capabilities, and effective forms of
research, methodological, and scientific applied work, supporting its most promising
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directions and areas, as well as the organization of financial receipts from non-core
activities that significantly support the priority areas of scientific and library and
information activities, related, in particular, to the formation national information
space, preservation of historical and cultural acquisition, ensuring information security
in Ukraine, and modernization information work of the library in servicing research
institutions and users.

A priority direction in the activities of the Academic Council over the past decade
has been participation in collegial decision on improving the efficiency of scientific
and scientific and informational work. Based on the developed decisions and
recommendations were developed strategic directions and development plans activities
of the NBUV in the short-term and long-term perspectives, which are relevant and
being implemented at the current stage.

One of the powers of the Academic Council is to approve councils as advisory
collegial bodies at the directorate for addressing a wide range of issues scientific,
production, and personnel work. In accordance with the Statute [2], it was Scientific
and methodological councils have been established in institutes and departments. The
Council is functioning young scientists — an advisory body of the National the libraries
of Ukraine named V. I. Vernadskyi, whose goal is comprehensive support young
specialists in scientific activities. A special place in scientific the activities of the
NBUV are overseen by the Editorial and Publishing Council as a scientific an
organizational body that operates on a voluntary basis. The main task of the Council —
coordination of the publishing activities of the National the libraries of Ukraine named
V. I. Vernadskyi as a whole, cooperation with the Scientific with the Council and the
Scientific Publishing Council of the National Academy of Sciences of Ukraine,
ensuring high scientific level of printed works [3].

A component of the scientific organization of work at the National the libraries of
Ukraine named V. I. Vernadskyi became practice systematic discussions of current
development issues, approaches to their decisions at open meetings of the board
members and the Academic Council with scientists and specialists with the invitation
of all interested employees libraries. The sessions of the AC are also extended, which
contributes to discussion of a wide range of issues from various areas of the library's
work, participation of leading scientists and specialists in this process and collegial the
resolution of important issues for the further improvement of the activities of the
NBUV.

An important aspect of the activities of the Academic Council is effective control
over the quality and effectiveness of scientific activities, which is carried out in
accordance with the annual thematic and work plans for scientific research and
contributes to the successful completion of planned tasks [4].

Thus, the Scientific Council of the National the libraries of Ukraine named V. I.
Vernadskyi pays significant attention conceptual rethinking of scientific and scientific-
information the activities of the library in accordance with the requirements of
information development society and science, the enhancement of the scientific and
theoretical level of research works, improving methods of implementing the results of
scientific research into the practice of scientific and informational support of science,
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education, culture, management, improvement of the quality and timeliness of
scientific publication the work of the specialists at the National the libraries of Ukraine
named V. |. Vernadskyi.
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A business cannot operate without a team. Whether it's executives or frontline
employees, having staff is essential. While advancements in artificial intelligence make
life easier, fully automating and digitalizing every process comes with high financial and
long-term costs.

It is also important to highlight the severe shortage of personnel across nearly every
industry due to the full-scale invasion. Over the past two years, the trend has shifted
dramatically: the previous shortage of job openings has turned into a widespread lack of
workers at all levels.

Today's businesses face unique challenges associated with generational diversity in
the workforce. Line workforce management is becoming an increasingly challenging task
since different generations, from baby boomers to Gen Z, have their own values,
motivations, and work styles. The theory of generation allows for a deeper understanding
of these differences and the development of effective management strategies taking into
account the needs and expectations of each group.

The author will consider how the principles of the theory of generation can be
integrated into management practices to improve interaction between employees, increase
their motivation and productivity. An approach taking into account the diversity of
generations will not only contribute to better team dynamics, but also help enterprises
become more adaptable to changes in the external environment.

The theory of generations was formed as a result of the William Strauss and Neil
Howe's research [3]. This theory is based on the comprehension of the generation as a
group of people who were born in a certain time period, fell under the influence of the
same events and features of upbringing, and also have similar values. The values
determine the behavior of representatives of a particular generation. According to this
theory, the following generations are currently represented: the Winners generation,
the Silent Generation, the Baby Boomer generation, Generation X, the Millennial
generation, or Y, and Generation Z. It gives the opportunities to make the following
complementary conclusions:

— average life expectancy is 80 years and consists of 4 periods lasting about 20 years:
childhood — youth — middle age — old age;

—a generation is a set of people who birth every 20 years;

— each generation experiences four transformations: rise — awakening — decline —
Crisis;

— the generation is considered dominant or recessive depending on the transformation
that it experienced in youth;
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—dominant behavior is independent behavior and the main role in the formation of the
epoch [1,4].

The contemporary business environment is dynamic and constantly changing, which
causes the need to adapt management strategies for effective management of the
organization. In this context, the theory of generations becomes an important tool for
understanding the needs and motivations of employees of different age groups.

The theory of generations assumes that different age groups have unique values,
beliefs, motives formed under the influence of social, economic and cultural factors.
According to this theory, contemporary society can be conditionally divided into four
main generations acting as "players" in the labor market (Table 1):

1. The Baby Boomer Generation (BB) (1946-1964) are committed to career
advancement and are often achievement-oriented leaders.

2. Generation " X" (1965-1980) appreciates the balance between work and personal
life, have adaptability to change.

3. Generation "Y" (1981-1996) actively use technologies focused on teamwork and
values related to changes in the world.

4. Generation "Z" (1997-2012) is the youngest generation growing up in the
context of globalization and digitalization [2,5].

Table 1

The main characteristics of the four "players"” of generations in the
contemporary labor market

The situation on

work, tend to value
their own time and
interests, no fear of
losing their job

life and labor activity,
ability to work in a team,
using modern technical
means

development and
learning,
technological
capabilities

G_ener Values [5] Main features [6] Maln_ motlves_for the labor market in
ations looking for a job 2024
BB Work is the first, Optimism, interest Loyalty and Looking for
they are ready to in personal growth stability, themselves in new
sacrifice their own | and remuneration, professional areas, not ready to
interests for the collectivism reputation, leave the labor
sake of work. and team spirit knowledge market
transfer
X Workaholics, Willingness to change, Financial Occupy
Not too ambitious. | ability to choose, stability, career most of the
Those who do not | technical literacy, growth, work-life | leadership
seek to live individualism, balance positions in long-
for your pleasure pragmatism, developed areas
Hope for yourself
Y Tied to digital Self-confidence variety, | Search for They make up a
technologies at balance between personal | meaning, larger share of the

labor market and
are a stable part of
it.
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Z Tied to digital Aggressiveness, conflict, | Flexibility and New players in the
technologies and the need for novelty, online work, market who try to
work, tend to value | virtual communication, social dictate conditions
their own time and | hyperactivity responsibility, and easily adapt to
interests, absent diversity and new areas in which
fear of losing job; inclusion they become tops

Overall, successful management by different generations at work requires
openness, flexibility, and a willingness to take into account the unique needs of each
one. This helps not only to increase productivity, but also to strengthen the team.
Therefore, we offer several strategies that help in managing personnel of different
generations (Table 2).

Table 2
Strategies for successful behavior with different generations of employees
Baby boomers Generation X Generation Y Generation Z
1. Respect experience 1. Recognition of 1. Open and honest | 1. Creating an open
and knowledge: value experience: value dialogue: regular environment: involve
their skills; ask for help, | their skills; involve | feedback; involve in | in discussions;
ask for questions in mentoring: decision-making openness to feedback
2. Offer clear 2. Flexibility in 2. Opportunities for | 2. Flexibility and
technological solutions: | management style: training and autonomy: flexible
adaptation to new tools | balance between development: schedule;
control and investment in independence in
autonomy; training; mentorship | decision-making
structuring programs
3. Apply a personalized | 3. Communication: | 3. Flexibility and 3. Technological
approach: individual open balance: flexible integration: use of
work style and your own | communication; work schedule; the new technologies;
priorities constructive importance of learning new tools
feedback balance
4. Openness to feedback: | 4. Learning 4. Meaning and 4. Meaning and
transparent opportunities: purpose: explain the | purpose: the meaning
communication and professional mission of the of the work; social
objective feedback development; company; social responsibility
training in new responsibility
technologies
5. Provide an 5. Work-life 5. Technological 5. Opportunities for
environment for balance: maintaining | adaptation: use and | learning and
mentoring and balance; flexible learning new development:
collaboration: schedule programs and continuous learning;
implementation of technologies mentoring
mentoring programs
6. Express appreciation | 6. Teamwork: 6. Teamwork: 6. Interaction and
and recognition of supporting promoting team team: teamwork;
achievements to collaboration; interaction; social social activities
maintain team spirit informal events activities
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7. Maintain professional | 7. Recognition of 7. Recognition and 7. Recognition and
ethics and stability: achievements: encouragement: motivation: timely
honest and professional | regular recognition | continuous praise; competitions
communication and winemaking recognition; flexible | and awards

reward system

Generation Z is characterized by a strong commitment to personal growth, social
justice, and self-actualization. In contrast, millennials prioritize professional
development but also seek meaningful work and social interaction. Generation X
values stability, career advancement, and recognition for their contributions.
Meanwhile, ensuring effective communication and addressing the needs of baby
boomers fosters a supportive and efficient work environment, enhancing their
engagement and loyalty to organizational processes.

In the contemporary business landscape, frontline personnel management
necessitates a flexible approach that accounts for the diverse values, motivations, and
work styles of different generational cohorts. Generational theory provides managers
with insights into employees’ expectations, enabling the efficient integration of their
expertise. A key factor in fostering a cohesive workplace is the establishment of an
inclusive corporate culture that promotes intergenerational collaboration. Additionally,
the implementation of both tangible and intangible motivational strategies is essential.
By aligning personnel management practices with generational characteristics,
organizations can enhance productivity, reduce employee turnover, and cultivate a
more positive and cooperative workplace atmosphere.
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Abstract. This article provides a comprehensive analysis of modern economic
policy in Germany, covering key aspects of budget planning, energy transition,
digitalization, debureaucratization, pension reform, and strategic resource
management. Particular attention is paid to the impact of global economic trends,
geopolitical factors, and macroeconomic instability on the country's economic
development. The article presents statistical data and forecasts for 2025-2035, a
comparative analysis with other EU countries, and recommendations for improving
Germany's economic policy in the long-term perspective.
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Introduction. Germany’s economic policy in 2024-2025 is undergoing profound
transformation due to both internal challenges and global changes. The German
government is taking active steps to adapt to new realities, including climate change,
digitalization, geopolitical risks, and structural problems in key sectors such as the
automotive industry. However, these measures provoke mixed reactions, necessitating
critical analysis and reconsideration. This article provides a comprehensive analysis of
the key directions of Germany’s economic policy, their strengths and weaknesses, and
offers recommendations for improving their effectiveness.

Budget Policy and the “Debt Brake”. In September 2024, the German
government presented an additional budget, increasing expenditures to €488.9 billion,
exceeding initial plans by €12.1 billion [1, p. 34]. Net borrowing rose to €50.3 billion,
adhering to the constitutional “debt brake”. However, such policies raise questions
about long-term sustainability, especially given growing social and climate-related
obligations. Critics argue that increasing debt burdens may limit future generations’
opportunities despite current benefits.

The “debt brake” is an essential tool for fiscal discipline, but its rigid framework
may limit the government’s flexibility in times of crisis. For example, the need to
adhere to borrowing limits could lead to reduced investments in infrastructure and
innovation, negatively impacting long-term economic growth. According to the
Federal Statistical Office of Germany, the country’s public debt in 2024 stood at
approximately 65% of GDP, below the EU average (90% of GDP) but still concerning
given rising expenditures [2, p. 40]. Forecasts for 2025 predict a further increase in
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debt to 67% of GDP, driven by higher spending on social programs and the energy
transition [3, p. 22].

Energy Transition Support and Climate Policy. One of the key budget elements
was allocating €19.4 billion in subsidies to reduce electricity prices. This demonstrates
Germany’s commitment to the energy transition but also raises questions about the
long-term effectiveness of such measures. Subsidies may temporarily ease the burden
on consumers but do not address structural issues in the energy sector, such as
dependence on energy imports and insufficient development of renewable energy
Sources.

Subsidies for electricity prices may create market distortions, reducing incentives
for energy conservation and investments in energy-efficient technologies. A more
effective approach could combine subsidies with measures promoting renewable
energy and energy-saving technologies. According to the International Energy Agency
(IEA), the share of renewable energy in Germany reached 45% in 2024, a significant
improvement but still insufficient to meet the 2045 climate neutrality target [4, p. 25].
Forecasts for 2025 suggest this share could rise to 50%, but achieving this will require
additional investments of €30—40 billion [5, p. 30].

Crisis in the Automotive Industry. Germany’s automotive industry, a
cornerstone of the economy, has faced serious challenges, including stricter
environmental regulations and competition from Chinese manufacturers. The
“Automotive Summit” organized by Economy Minister Robert Habeck sought to
balance environmental requirements with industry support. However, the absence of
concrete decisions at the summit highlights the complexity of the issue and the lack of
strategic vision,

Supporting the automotive industry requires not only short-term measures like
subsidies and tax incentives but also a long-term strategy involving investments in
research and development, infrastructure for electric vehicles, and workforce training.
According to the German Association of the Automotive Industry (VDA), electric
vehicle sales grew by 20% in 2024, but the market share of German manufacturers
globally fell from 22% to 18% over the past five years [6, p. 12]. Forecasts for 2025
predict a further decline to 16% unless decisive measures are taken [7, p. 45].

Debureaucratization and Public Procurement Reform. The adoption of the
Fourth Bureaucracy Reduction Act (BEG V) and public procurement reform
Initiatives aim to reduce the administrative burden on businesses. These measures are
undoubtedly positive, but their effectiveness will depend on practical implementation.
Simplifying procedures for small and medium-sized enterprises (SMEs) could
stimulate innovation, but only if bureaucratic barriers are genuinely removed rather
than replaced with new ones.

The success of debureaucratization depends on consistency and transparency in
reforms. Business participation in developing and implementing these measures is
crucial to avoid a formalistic approach and maintain trust in government initiatives.
According to a study by the Bertelsmann Stiftung, administrative barriers cost German
businesses €50 billion annually, underscoring the importance of these reforms [8, p.
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60]. Forecasts for 2025 suggest that implementing BEG IV could reduce these costs by
10-15%, but only if effectively executed [9, p. 20].

Pension Reform and Intergenerational Equity. The “Pension Package II”” has
sparked heated debates, particularly regarding the creation of a “capital for future
generations.” Investing pension funds in equities to reduce contributions may be risky,
especially amid financial market volatility. Critics argue that such measures could
exacerbate intergenerational inequality, as younger generations bear additional
financial risks.

Ensuring the sustainability of the pension system requires combining financial
market investments with measures to boost productivity and create jobs. This could
include investments in education, vocational training, and infrastructure. According to
the OECD, Germany’s pension level is approximately 48% of average wages, below
the EU average (60%) [10, p. 18]. Forecasts for 2025 suggest this could drop to 45%
without reforms, increasing social tensions [11, p. 22].

Resource Fund and Economic Security. The establishment of a Resource Fund
to secure access to critical raw materials reflects Germany’s efforts to reduce
dependence on external suppliers. However, the fund’s success will depend on its
ability to manage resources effectively and develop partnerships. Geopolitical risks
associated with resource extraction and processing must also be considered.

Enhancing the fund’s effectiveness requires international cooperation, including
partnerships with other EU countries and joint projects for resource extraction and
processing. According to the European Commission, Germany imports around 90% of
its rare earth metals, making it vulnerable to global market fluctuations [12, p. 35].
Forecasts for 2025 suggest this dependence could decrease to 80% if the fund actively
finances extraction and processing projects [13, p. 40].

Digital Transformation and Artificial Intelligence. The German government’s
Digital Summit emphasized the importance of digital sovereignty and artificial
intelligence (AI). However, German companies’ reliance on non-European suppliers
in critical areas like software and cybersecurity remains a significant challenge.
Achieving leadership in Al requires not only investments but also coordination among
the government, businesses, and the scientific community.

Successful digital transformation requires creating favourable conditions for
innovation, including support for start-ups, digital infrastructure development, and
workforce training. According to the Centre for European Economic Research (ZEW),
around 80% of German companies depend on non-European suppliers for Al and
cybersecurity [14, p. 50]. Forecasts for 2025 suggest this reliance could decrease to
70% if plans for regional Al hubs and increased digital infrastructure investments are
realized [15, p. 55].
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Political Instability and Coalition Collapse. The collapse of the “traffic light”
coalition and the dismissal of Finance Minister Christian Lindner reflect deep
disagreements over key economic policies. Lindner’s demands for spending cuts and
tax reductions for high-income earners drew sharp criticism, particularly in the context
of social equity and the transition to a carbon-neutral economy. Political instability
could delay crucial reforms and undermine business confidence.

Restoring political stability requires compromise among political forces and a
focus on addressing key economic challenges, such as the energy transition,
digitalization, and social equity. According to a Forsa Institute poll, public trust in the
government fell to 35% in 2024, the lowest level in a decade [16, p. 10]. Forecasts for
2025 suggest this could drop to 30% without measures to restore confidence [17, p.
12].

Conclusion. Germany’s modern economic policy faces numerous challenges. To
successfully implement reforms, it is necessary to:

« Consider the long-term consequences of decisions, particularly regarding debt
burdens and intergenerational equity.

« Strengthen coordination among the state, businesses, and the scientific
community to achieve strategic goals.

« Ensure political stability, which is crucial for business and investor confidence.

Germany's modern economic policy requires a comprehensive approach. To ensure
its successful development, the following measures must be implemented:

« Develop a flexible fiscal policy that allows increased investment during crises.

« Increase investment in the digital economy and energy transition.

« Introduce automation mechanisms for bureaucratic processes to enhance
government efficiency.

« Strengthen the diversification of strategic resource supplies, reducing dependence
on China and other key suppliers.

« Invest in the development of hydrogen transport and alternative fuels.

« Revise the pension system based on global experience to ensure its long-term
sustainability.

Effective implementation of these measures will allow Germany to maintain its
position as one of the world's leading economic centres, ensuring stable growth and
protection from global economic shocks.

Only with a comprehensive approach and consideration of all risks can Germany
maintain its competitiveness amid global challenges.
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MOPIBHSIJIBHUM AHAJII3 EOEKTUBHOCTI
HEHUPOHHUX MEPEX TA AHCAMBJIEBUX METO/IIB
Y ITIPOI'HO3YBAHHI IIIH KPUIITOBAJIIOT

Kuneoan Opiii,
cTapmuii BUKiIaaad kadenpu iHGopMariiHuX TEXHOJIOT1HM Ta aHATITUKHA TAHUX
HarionansHuit yHiBepcutet «OcTpo3bka AKaaemis»

Konomyk €Bren
CTYZICHT 4-T0 KypCy CHEIiaTbHOCTI €KOHOMIYHA KiOepHeTHKa
HarionansHuit yaiBepcuteT «OCcTpo3bka AKaaeMisn

AHoTalisA
VY cTaTTi npoBeJeHO MOPIBHSIBHUN aHalll3 €PEeKTUBHOCTI PI3HUX METOJIIB

MaITMHHOTO HaBYaHHS JIJI POTHO3YBAHHS I[1H KPUITOBAIOT. JIOCITII>KEHHS OXOTLITIOE
HIicTh MOMyJIIpHUX KpunroBamot: Bitcoin, Ethereum, Binance Coin, Cardano, Ripple
ta Litecoin. [[is mporHo3yBaHHS BUKOPUCTAHO PEKypeHTHI HelpoHHI Mepexi (RNN,
LSTM) ta ancamb6neBi meroau (XGBoost, Random Forest). Jlani O6ynau 316paHi 3a
nepion 3 1 ciunst 2021 poky no 17 motoro 2025 poky, a AJi OLIHKA TOYHOCTI MOJENEH
3actocoBaHo Metpuku RMSE, MAE ta MAPE. Pesynpratn nokazamu, mo LSTM
JNEMOHCTpYy€E Halkpaily To4HICTh Jj1si Bitcoin Ta Binance Coin, Toai sik aHcaMmOJieBi
Metoau (XGBoost Ta Random Forest) BusiBiincs epexktuBHimmmMu s Ethereum Ta
Litecoin. Jlns Cardano Ta Ripple Halikpamii pe3ynbraTé mokaszaia Moaeiab RNN.
JocmipkeHHs MATBEPANIIO, 0 BUOIp MOJEN] AJiA MPOTHO3YBAaHHS L[IH KPUIITOBAIIOT
Ma€e BpaxoBYBaTH cHEIM(IKy KOXXKHOTO aKTHBY, 30KpemMa HOro BOJIATUIIBHICTH Ta
ICTOpUYHY IUHAMIKY.

KuouoBi cioBa: KpuITOBaIIOTH, MPOTHO3YBAaHHA I1iH, MAIIMHHE HaBYaHHS,
HelpoHHI Mepexi, ancamoOnesl Metoau, LSTM, RNN, XGBoost, Random Forest.

IHocranoBka nmpodaeMu

PUHOK KpPUNTOBATIOT XapaKTEpU3YEThbCSI BUCOKOKO  BOJIATUJIBHICTIO Ta
Herepen0auyBaHICTIO, III0 pOOUTH TPOTHO3YBAHHS 11H CKJIaHUM 3aBJIaHHIM. Brcoka
MIHJIMBICTh I[IH OOYMOBJIEHA PI3HOMAHITHUMH (DaKTOpaMu, TaKUMH SIK PUHKOBI
HACTpOi, PEryJISITOPHI 3MIHU Ta 3arajibHUM 1HTepec 10 nudpoBux akTuBiB [1]. Toune
MIPOTHO3YBAHHS I[IH KPUIITOBAIIOT Ma€ BHUpINIAJbHE 3HAYEHHS U1 1HBECTOPIB,
TpenaepiB Ta pO3POOHUKIB MOJITUKH, OCKIJIBKM BOHO MOXE JOTOMOTTH NMPUUMaTH
OOTpYHTOBAHI PIIICHHS Ta yOpaBisTH puzukamu [2]. KpiM TOro, To4Hi MpOrHO3U
MOXKYTb CIIPHSTH IMOKPAIEHHIO JIKBITHOCTI pHHKY Ta 3HWKEHHIO BTPAT, ITOB’ I3aHUX 3
MTOMUJIKOBUMU CTPATETISIMH.

TpanuiiifHi CTaTUCTUYHI METOAM 4YacTO HE 3AaTHI 3adiKCyBaTH CKJIaJIHI
HEJIIHIMHI 3aKOHOMIPHOCTI B JaHUX IPO IIHU KpUNTOBaIIOT. Hampukiram, Taki MeTou,
1k ARIMA, neMoHCTpyI0Th OOMEXEHY €(DEeKTUBHICTh Yepe3 BUCOKY BOJATHIIBHICTS 1
JTUHAMIYHY IPUPOAY PUHKIB KpunTOBATIOT [3]. ToMy, MeToIM TTMOOKOTO HABYAHHS Ta
aHcamOneBl MeToau HaOylIM 3HAYHOI MOMYJSPHOCTI Ml TPOTHO3YBaHHS IiH
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KPUIITOBAIIOT 3aBMSIKU 1XHIM 3/TaTHOCTI OOPOOJISITH BEIMKI OOCSTH JJAHUX 1 BUSIBIIATH
CKJIaJHI B3a€MO3B's3kd. Lli MeToaM MaioTh BUCOKY 3[aTHICTH JO MOJETIOBAHHS
HEJTHIMHUX MATEPHIB Ta I03BOJISIIOTH BPaXOBYBATH IIUPOKHUM CIIEKTP BXITHUX 3MIHHUX
[4].
®opMyJTIOBAHHS Lijel cTaTTi

MeTor0 CTaTTi € IPOBECHHS MOPIBHAIIBHOTO aHANI3y €(peKTUBHOCTI HEHPOHHUX
Mepexx (LSTM, RNN) ta ancambneBux moxeneir (XGBoost, Random Forest) mms
IIPOTHO3YBaHHS IIIH KpUNTOBATIOT. JlOCTI)KEHHSI OpI€EHTOBAHE Ha OI[IHKY TOYHOCTI
KOXHO1 MOJIeJIl 3 BHUKOPHUCTAHHSIM KIIIOUOBUX MeTpuK, Takux sk RMSE, MAE ta
MAPE, 1110 103BOJIUTh BU3HAYUTH HAUOLIBIT €(PEKTUBHI MIAXOIU JJIs PI3HUX THUIIIB
KPUIITOBAIIOT 13 BaplaTUBHOIO I[IHOBOIO JHWHaMiKo. Pe3ynbratv m103BOJATH
BU3HAYUTH, SKa MOJEIb € HaWOUIbII MIAXOAUIO JUIsi TPOTHO3YBaHHS IIIH
KPUIITOBAJIIOT 3 PI3HUMHM XapaKTEepPUCTUKAMU Ta SKI MIAXOAU MOXYTh OyTH
3aCTOCOBaHI1 JUIsl MiABUIIIEHHS TOYHOCTI MPOTHO31B B YMOBaX BUCOKOI BOJATHIIBHOCTI.

Bukijiaa ocHOBHOro marepiajy

Jns monentoBaHHs OyJio 310paHO MIOACHHI JaHl MPO IIICTh KPUNTOBATIOT —
Bitcoin, Ethereum, Binance Coin, Cardano, Ripple Ta Litecoin — 3a nepioz 3 1 ciuns
2021 poky mo 17 mororo 2025 poky 3 miargpopmu CoinMarketCap. Bubip mux
KPUIITOBAIIOT TOSCHIOETHCA iXHBOIO POJUTIO Ta 3HAYEHHSM Ha pUHKY. Bitcoin Ta
Ethereum 6ynu oOpaHi sik 1B1 HAWOUIBIII Ta HAMBIUIMBOBIII KpUNTOBaIOTU: Bitcoin
€ TEpUIOK Ta HAWUMOMYJISPHINIOW IM(GPOBOIO BATIOTOI0, M0 BUKOHYE (YHKIIIO
«uudpoBoro 3osoTa», Toal sk Ethereum 3abesneuye mmatdopmy s cmapT-
KOHTPAKTIB 1 AelleHTpalizoBaHux AojaTkiB. Binance Coin ta Cardano npeacTaBisitoTh
nomnyJisipHi anbTKoiHU: Binance Coin BUKOPUCTOBY€EThCS B ekocuctemi Binance miis
3HIDKEHHSI KoMmicii, a Cardano BHpPI3HSETHCS HAYKOBUM TMIJIXOJOM IO PO3POOKH Ta
BHCOKOIO MaciTaboBaHicTio. Ripple Ta Litecoin Oy BKIIOYEH1 yepe3 iXHIO0 BUCOKY
JKBIAHICTH 1 BUKOPHUCTaHHS y (1HAHCOBUX omepauisx: Ripple opieHToBaHuii Ha
MIKHApO/IHI IIaTex1 Ta 0aHKIBChKI Mepekasu, a Litecoin € MBUALIOK Ta JEMIEBIIOIO
aJbTEpHATHUBOIO Bitcoin s MI0AEHHUX TpaH3aKIIIH.

310panuii HaOlp TaHKWX MICTUTh OCHOBHI IOKa3HUKU: aty (Date), niHy 3aKpUTTS
(Close), uiny BigkputTs (Open), makcumanbhy (High) Ta minimansay (Low) miny 3a
JeHb, a Takoxk o0csar topriB (Volume). OcHOBHUM 00’€KTOM MOJEIIOBaHHS € IiHa
3aKPUTTS, OCKUIBKM BOHAa HaWyacTille BUKOPUCTOBYETHCS B aHaji3l PUHKOBHUX
TEeHJICHIIIN Ta T0OYI0BI MPOTHO3HKUX Mojelel. [ 3a0e3neueHHs KOpeKTHOI poOOTH
Mojelnel, Bcl AaHi Oyiaw HOpMaTi30BaHl 3a JOMOMOTOI Mmin-max HoOpMai3arlii.
Hopwmaunizaris ycyBae mpo6iemy pi3HOro Macitady JaHUX, OCKUTBKH I[IHUA Ta 00CSTH
TOPTiB MalOTh PI3HI OJWHUIIl BUMIPIOBaHHS Ta BEJIMYMHU, M0 MOXKE HETaTHBHO
BIUTMBATHU HA TOYHICTh MOJIEIICH.

JloiaBaHHS HOBUX O3HAK JI0 MOJIENI JI03BOJISIE BPAXOBYBATH JOJATKOBI MaTEPHU
Ta B3aEMO3B’A3KH Y JaHUX, SAKI MOXYTb OyTH BaXXJIMBUMHU JUIsl TOYHOCTI
nporuo3yBaHHs [S]. Tomy Oyji0 BUpIIIEHO CTBOPUTH HOB1 O3HAKH Ha OCHOB1 HasiBHO1
iH(dopmarlii, 30Kkpema, 10 Mojeil OyJu Jo1aHi MPocTi KOB3HI cepenHi (Simple Moving
Average, SMA) 3a 5 1 10 pguiB, fKI [03BOJSIIOTH BpaxyBaTH KOPOTKO- Ta
CepeaHbLOCTPOKOBI TEHICHIIIT B TUHAMIIII I[1H.
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OKpiM KOB3HHUX CEpEJIHIX, 0 MOJENl OYyJI0 BHUPIIMICHO BKJIIOYMTH Jaru I[iHU
3akputTs (Close), ki BimoOpakaroTh TOIMEPEAHI 3HAYEHHS I[bOTO TOKa3HUKa Ta
JIOTIOMAaraloTh BpaxyBaTH 4YacoBl 3ajexHocTi B amHamimi 1iH. [{o06 Bu3HAunMTH
ONTUMAJbHY KUIBKICTh JIariB, 0yJI0 MPOBEACHO TECTYBAHHS aBTOKOPEIALIHHOT QyHKIIIT
(ACF) na 100 narax. Pe3ynapratu noka3anu, 1mo Bci 100 nariB € iHpopMaTUBHUMU AJIS
MOJIETIIOBAaHHsI, TOMY BOHU OYJIM 00OpaHi JJisi BUKOPUCTAHHS.

Jani Oynu po3aijieHi Ha TpeHyBaJbHY 1 TECTOBY BHOIPKH y CIiBBIAHOIICHHI
80:20, mo Biamosigae 1120 gusM y TpeHyBaidbHINA BHOipii Ta 280 IHSIM y TECTOBIH.
TpenyBanbHa BuOipka oxorutoBaia nepiof 3 20 kBitHa 2021 poky mo 13 tpaBus 2024
pOKy, a TectoBa — 3 14 TpaBHsa 2024 poky no 17 moTtoro 2025 poky.

Jlnst MozenioBaHHA YacOBHUX PAJIIB 3a JOMOMOTOI0 HEHPOHHUX Mepex Oyio
BUKOPHUCTAHO JIBa THIH MOJCNICH: peKypeHTHY HeWpoHHy Mepexy (RNN) Ta ii
BJIOCKOHAJICHUI BapiaHT — JIOBry KOpPOTKOCTpokoBY mam’sth (LSTM). [Jns ix
moOy10BU OYyJI0 BUKOPUCTOPUCTAHO apXITEKTYPy 3 BOMA MPUXOBaHUMHU Iiapamu (64
1 32 Heliponn) Ta Dropout-peryispu3zaiito s 3ano0iraHHs nepeHaB4anHo. Mogeni
HaByaiucs npotsarom 100 enox 3 BUKOpUCTAHHAM anroputMy Adam ta QyHKIIi1 BTpar
MSE. Amncam6neBi wMetoau (XGBoost, Random Forest) 06a3syBaincs Ha
JepeBONOAIOHNX anropuTMmax, 1e X(GBoost BUKOpHUCTOBYBaB rpa/ileHTHUNA OYCTIHT 3
napaMmeTpamu ontuMisaiiii, a Random Forest naBuapcst Ha 100 gepeBax 13 BUNaJKOBUM
BHOOpOM O3HakK. [[nsi omiHku €deKTUBHOCTI BCiX Mojelnel 3actocoByBain RMSE,
MAE ta MAPE.

Pe3ynbTaT MoAENOBaHHS AEMOHCTPYIOTh, 110 3araioM LSTM ta RNN manmu
Kpairy To4HIicTh y mopiBHsHHI 3 XGBoost Ta Random Forest, mo miarBepmxye
e(eKTUBHICTh  PEKYpPEHTHUX  HEHUPOHHUX  MEpeX i1  TPOTHO3yBaHHS
KPUNTOBATIOTHUX IMHOBUX psAAiB. 3okepma, s Bitcoin 1 Binance HanOumbI
edexTuBHOIO MoAeTo BUusiBuwiack LSTM. Ls Mmonens mpoaeMoHCTpyBaia cTadiabHO
XOpOIII pe3yJIbTaTh 3 HAUMEHIIMMH 3HAYEHHSIMU NMOKa3HUKIB moMuiok. s Ethereum
1 Litecoin 0inbin epeKTUBHUMHU BHUSBUIMCH aHcaMmOJeBI MeToau, Taki ik Random
Forest (RF) Ta XGBoost Bianosiaxo. 1o ctocyetscs Cardano ta Ripple, To Halikpari
pe3yabTaTH npoieMoHcTpyBaia Mmoaenb RNN, sika 1o0pe aganTtyBanacs 10 XapakTepy
IIHOBUX JMHAMIK IIUX akTUBiB. Hikue HaBeneHi rpadiku HaWKpammx Mojenen s
KOHO1 KpuntoBamoTu (Puc. 1), ne cyuuibHa JiHIS BiOOpa)kae peayibHy IIHY
KpUNTOBAIIOT, & MyHKTUPHA — MojeiboBaHy. Ll1 rpadiku 103BOJSIOTH Bi3yaldbHO
OI[IHUTH TOYHICTH MPOTHO31B, MOPIBHIOOYM (PAKTUYHI IIIHOBI PyXU 3 TUMHU, IO OyJIn
nepeadadeHi MOACIISAMU.
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BucHoBku

VY CBITI KpUNTOBAIIOT HASBHICTh TOYHUX 1 HAJIWHUX MPOTHO31B KYypCy BalltOT
MOXE BHSIBUTHUCS KPUTHYHOIO JUISl IHBECTOPIB Ta YYAaCHUKIB PHUHKY. Y I[bOMY
JOCJIIDKEHH] OYJI0 MPOBEICHO MOPIBHAIBHUN aHalli3 €(h)eKTUBHOCTI PI3HUX MOJCIICH
JUTSI TTIPOTHO3YBAHHS I1iH MIECTH KPUIITOBATIOT. Pe3yabTaT mokaszanm, o BCi MOJETi
MIPOIEMOHCTPYBAJIM JIOCUTh OJU3bKY TOUHICTh, IPOTE € KIIbKA IIKABUX BIIMIHHOCTEH
y iX epeKTUBHOCTI JIs pi3HUX KpunToBamoT. LSTM BusBmiMcs 0cobJIMBO TOYHOIO
mutst mporHo3yBanHs Bitcoin 1 Binance Coin, ms Ethereum 1 Litecoin, Halikpammmu
Oynu ancamb6iieBi metoau, 30kpema XGBoost 1 Random Forest, a RNN naitrounime
onucana auHamiky Cardano ta Ripple.
OTxe, IOCHIDKEHHS TOKa3ajio, IO BUOIP MOJeNl s TPOTHO3yBaHHS
KPHUIITOBAJIIOT BAPTO MPOBOUTH 3 YPaxXyBaHHSIM CIieU(iKu KOKHOI KPUIMITOBAIIIOTH, a
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TaKOX 11 PUHKOBUX OCOOJIMBOCTEH, TAaKMX SIK BOJIATHIIBHICTH 1 ICTOPUYHI TpeHAU. Y
MOJAJIBIINUX JOCTIKEHHIX MOXKe OyTH KOPUCHUM IMOETHAHHS PI3HUX Mojeseil abo
3aCTOCYBAaHHS METOJIIB aHCAMOJIIO JIsI TOKPAIIEHHS PEe3yJIbTaTiB MPOTHO3YyBaHHS.
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3anopi3bKuid HalllOHATbHUI YHIBEPCUTET

M. 3anopixoks, YKpaiHa

[Ipouiecu nudporizaiii oxonuiau He auiie (IHAHCOBY cUCTeMy YKpaiHu, aje i
HaIpsiM MOJAATKOBOTO MEHEKMEHTY, 1110 00YMOBJICHO BaXJIMBICTIO BIOCKOHAJICHHS
CUCTEMHU aJMIHICTPYBaHHS TOJATKIB 1 300piB, poOOTH KOHTPOJIOIYHUX OPraHiB,
MIJBUILIEHHS MPO30POCTI MOJATKOBOI 1HGoOpMmarlii. 3a CydacHMX YMOB BHHHKJIA
morpeba B ONTHMI3AIi yIpaBIiHHSA ITOJATKOBUMH IIOTOKaMH, MiHIMI3aIlii Ta
BUSIBJICHHI BUIAJIKIB YXUJICHHS B1Jl CIUIaTHU MOJATKIB, aBTOMAaTHU3Aallli TIPOLIECY CIUIATH
MOJATKIB Ta MOJAAHHS 3BITHOCTI. AKTYyaJdbHICTh JOCIIPKEHHSI MOJIATa€ B HEOOX1THOCTI
BU3HAYEHHS! ONTHUMAJIBHUX LUISIXIB 1HTErpamii MuppoBUX TEXHOJOTIN y MOJATKOBUN
MEHEDKMEHT YKpaiHh IS TIJBUIICHHS Moro eQekTUBHOCTI. BrpoBamkeHHs
MA(QPOBUX TEXHOJIOTIH B HANMPSAMKY TOJATKOBOTO MEHEHKMEHTY JTO3BOJIUTH
3a0€3MeUUTH MPO30PICTh MOAATKOBOI CHUCTEMH, BJOCKOHAJCHHS MPOIEAYP
aJAMIHICTpYBaHHS MOJATKIB, 1110 COPUITUME CTAIOMY PO3BUTKY €KOHOMIKH.

Cmig  BIA3HAYUTH, 1[I0 TOJATKOBHM MEHEIXKMEHT — 1€ «CYKYITHICTb
IHCTUTYIINHUX, (IHAHCOBO-CKOHOMIYHMX Ta CYCIUIBHMX BIIHOCHH Yy cdepi
oprasizailii poOOTH MMOJATKOBOI CHUCTEMH KpaiHM Ta CHpaBISHHS MOAATKiB» [5].
JlaHe BHU3HAYEHHS IIIATBEP/KYE POJIb TMOJATKOBOTO MEHEIKMEHTY B Oprasizarii
poOOTH TMOJATKOBOI CHUCTEeMH YKpaiHM 4dYepe3 aJIMIHICTpYBaHHS, IUIAHYBaHHS,
KOHTPOJIb MOJAATKOBUX HAJIXO/KEHb Ta IIU(PPOBI3aIlid € KIIOYOBUM KPOKOM Ha ILISAXY
il MojepHi3alli, BpaXyBaHHs MiKHapoaHoro gocBiay ta Bumor €C. Ilopsan 3 mum,
BOKJIMBE 3HAYCHHS Yy BH3HAUCHHI HANpsAMIB IMOJATKOBOTO  PETYJIIOBAHHS,
(bYHKIIIOHYBaHHS TIOAATKOBOT CUCTEMH BiJlirpae moaTkoBa moJjiTuka [3].

[TomaTkoBa cuUCTEMa € OCHOBOIO ITOJATKOBOTO MEHEKMEHTY, aJKe BHU3HAYa€
NPUHIUIM, OCOOJMBOCTI, MEXaHI3MU  YMPaBIIHHS  MOAATKAMHU,  OXOILIIOE
3arajibHOJIEpKaBHI Ta MICIIEBlI MOJATKU 1 300pH, cCHpsiMOBaHa Ha 3a0e3IeyYeHHs
MPO30pOCTi, €(HEeKTHUBHOCTI TPOILECIB aAMIHICTpYBaHHS TMOAATKIB. BiamoBigHO
BOXJIMBY POJIb BIJIrpa€ BUKOPHCTAHHS CyYaCHHX IH(PPOBUX TEXHOJIOTI B
aaMIHICTpYBaHHI IIOJATKIB, IO JIO3BOJIMTH ONTHMI3yBaTH OOJIK, KOHTPOIb,
HaJIaroIMTH B3a€MO/III0 MiX IJTATHUKAMH TI0IaTKIB 1 MOJaTKOBUMHU OpraHaMH, a TAKOX
MIJBUIIMTH SKICTh MOCTYT IS TUIATHUKIB TOAATKiB. BrpoBamkeHHs 1ubpoBUX
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TEXHOJIOT1IM TaKOXX BIUIMBAE HA TMOKAa3HUKKA POOOTH MIANPUEMCTB, JO3BOJISIE
aBTOMATU3yBaTH Oi3HEC-TIPOIECH, CBOEYACHO CIUTAYyBaTH TIOJATKH, TIOJaBaTH
3BITHICTB O KOHTPOJIIOIOYHMX OpraHis [6].

BrnponoBxx OCTaHHIX POKIB CIOCTEpITAEThCS aKTUBHA IMdpoBizariss podoTH
MOTATKOBUX OPTaHiB, aJ’Ke BIPOBAKYIOTh Pi3HI €JIEKTPOHHI CEPBICH, K1 CIIPSIMOBaHi
Ha BJIOCKOHAJICHHS B3a€MO/I11 3 TFIATHUKAMHM TI0/IaTKIB, TOJIETIIECHHS MPOIIECY IO TaHHS
3BITHOCTI, TMOAATKOBHX JEKiapaiiii, cmimatd mnoaatkiB. Cepen MOIIMPEHUX
€JIEKTPOHHUX cepBiciB JlepxaBHOT MOJATKOBOI CIIy:kOM YKpaiHU Ciij BiI3HAUYUTU
(puc. 1): enexTpoHHUM KaOIHET, AKUW AO3BOJISE CIUIAYyBAaTH MOJATKH 1 300pH, Halae
JOCTYN 10 OCOOOBHX paxyHKIB, 3allOBHEHHsS 1 TOJAHHSA IIOJAaTKOBOi 3BITHOCTI,
M0JIATKOBUX JIeKJIapalliii; eJIeKTPOHHA 3BITHICTh, II0 TPU3HAYEHO ISl JOPMYBaHHS Ta
MOJaHHS 3BITHOCTI B €JICGKTPOHHOMY BHUIJISI; 3arajibHOJOCTYIHHMM 1H(popMaIiiiHo-
JOBIIKOBUN pecypc 3a0e3nedye IJIATHUKIB MOAATKIB CBOEYACHOIO, JOCTOBIPHOIO 1
MOBHOIO JIOBIIKOBOIO 1H(GOpPMAIIIEI0 MI0JI0 3MIH TOJATKOBOTO 3aKOHOJIABCTBA,
OTOJIaTKyBaHHS TUJIATHUKIB MOJATKIB; peecTp (HOpM €IEKTPOHHMX JTOKYMEHTIB IS
IOpUIMYHUX Ta (PI3MYHUX OCI0 3a0e3nedye OE3KOIITOBHUHN JOCTYIN 10 BCIX (Gopm
JTOKYMEHTIB BPaxXOBYIOUH iX OHOBJICHHS; €JIEKTPOHHI KaJIbKYJSITOPH, BUKOPUCTAHHS
SIKMX JT03BOJIA€ (hI3UYHUM 0Cc00aM po3paxyBaTH CyMy IIIaTH 3a 3€MJIIO Ta MOJATKy Ha
HepyxoMe MaiiHo; cepBic «llynbc» mpu3HaueHUN sl TPUNHSATTS 3BEPHEHB BIJ
IpOMaJisiH 010 pOoOOTH MOAATKOBUX OPraHiB Ta MICTUTh y3arajlbHEHy 1H(opMalio
mono HenousikiB podotu JIIC; momaTtkoBa kapra YkpaiHu, Ha sSKid BigoOpa)kxeHO
JUHAMIKY TIOJIaTKOBUX HAJXOHKEHb B PO3Pi3l MOAATKIB, CUCTEMH OIMOJATKYBaHHS 32
00JacTsIMHU, TPOMaJIaMu; CEPBIC MONIYK (ICKAIIBHOTO YeKa MPU3HAYCHUM JIJIS TTOIIYKY
po3paxynkoBoro jaokymenrta (deka) PPO/TIPPO; cepBic momryk Mapku akIM3HOTO
MOJATKy JTO3BOJISIE TIEPEBIPUTH MapKyBaHHS IMiJaKIW3HUX ToBapiB Ta iH. [1; 4].
Buimeo3nauene miATBEpIKYE, MO TMOAATKOBI OpPraHUW AaKTUBHO BIPOBAIKYIOTH
IHHOBALlIMHI PIIEHHS 3 METOK aBTOMAaTu3allli 300py W aHai3y MOJATKOBUX JaHUX,
MOTICPEKEHHS BUITA/IKIB YXHUJICHHS BiJl CIIJIATH TIOJIATKIB Ta BJOCKOHAIICHHS IPOIIECY
YIPaBIIHHS T0/IaTKaMH.
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3araabHOOCT ‘1 o
S . J1ocTyn Ksamidikosanuit
. Hiznaiics Oinmbrre HUH .
Enextponnuii S 1IPO CBOTO >| indopmangsiso- Cepgic «Ilynbe» > HaJiaBay
KabiHeT . 1P P . AIIC €IEeKTPOHHUX
Oi3Hec-mapTHepa JTOB1IKOBHIA .
JIOBIpYHX MTOCITYT
pecype |
\4
Peectp Gopm enekTpoHHHX TOKYMEHTIB
Enextponna JexnapyBaHHs PO P XTP JIOKYM ITomatkoBa
A —> —> (Tleperik cepBiCHUX 3aIHTIB) LIS —> .
3BITHICTh rPOMaJISTH . . KapTa YKpaiHu
IOPUINYHUX Ta (Pi3HUHHUX 0Cci0
\4
Jlan1 €n1uHoro
Cuctema o0miKy peecTpy . IMomryx [Momryk mMapku
A . . Jani peectpy .
My OTigHOT —>| iH#WBigyadbHUX [—> nnarauxis TUIB — ¢ickampHOTO > AKIIM3HOTO
iHpopmarii MOJATKOBHX yeKa MOJIaTKy
KOHCYJIBTAIIIH |
\4
Kanpkynsrop st 004UCIIEHHS CyM MoOinpHui
MMOJIATKy Ha HEpyXOoMe MaifHoO, BiIMiHHE - 3aCTOCYHOK
BiJl 3¢MEJIbHOI NIJISIHKY Ta IJIaTH 32 «Most
3eMJII0 3 Pi3UUHUX 0Ci0 MOJIATKOBAY

Puc. 1. EnexrponHi cepsicu Jlep»aBHO1 0IaTKOBOI clTy>k0u YKpainu
Jlxepeno: ckiiazeHo Ha OCHOBI [1]

3a pe3ynapTaTamMu MPOBEACHOTO AOCTIKEHHS BU3HAYCHO, 110 B KpaiHax €C Takox
BIPOBAKYIOTHCS U(PPOBI TPEHIU B TIOJATKOBHIA MEHEIKMEHT, pOOOTY TTOTaTKOBUX
OpraHiB 3 METOI0 CHPOIICHHS, 3a0€3MeUeHHs] MPO30POCTI MOJATKOBOI CHUCTEMH.
Hanpuknan, B kpainHax €C BUKOPUCTOBYIOTH E€JIEKTPOHHY CHCTEMY IOJATKOBOTO
MenemxkMmenty (ETMS), mo 1o3Bojise mogaBaTd TMOAATKOBI JeKiapaiiii B
€JIEKTPOHHOMY BHIVISIAI; BIPOBAHKEHO cUcTeMH OOMiHY iHpopmaiiero SEED
(cuctemMa OOMIHY JaHUMH TPO akiu3HUi momatok) Ta VIES (cucrema oOMiHy
iHdopmariero mpo IIJIB); BmpoBamkeHO CTaHAAPTHI JOKYMEHTH TIOJIaTKOBOI
nepesipku (SAF-T); ctBopeHo emunwmii moptan mataukis [1/IB (MOSS) [2, ¢. 27].

3’scoBaHO, 10 BIPOBAKCHHS NHUQPPOBUX TEXHOJOTIH B TMOJATKOBOMY
MEHEKMEHT] BIJITpa€ BaXKJIUBY POJIb Ta 3/IACHIOETHCS MOJATKOBUMH OpPraHaMH B
VYkpaini Ta kpainax €C. VYV Tabn. | BU3HAYEHO OCHOBHI MPOOJEMHU Ta HAMPSIMH
MOKpAIIeHHS Mpoliecy MudpoBi3allii MmogaTKOBOTO MEHEIKMEHTY.

Tabmuus 1.
[IpoOnemu Ta HanpsiMU 31HCHEHHS LM (POBI3aLlil TOJJATKOBOIO MEHEI)KMEHTY B
Ykpaini
Hasga XapakTepucThKa

ABTOMaTH3a1is IPOLECIB aIMIHICTPYBaHHS MOAATKIB Ta 300piB HA
JIepKaBHOMY Ta MICIIEBOMY PiBHSIX.
Hampsimu [1igBUIIIEHHS] TPO30POCTi MOIATKOBOT CHCTEMHU.
3IHCHEHHS BripoBamxkeHHs! MIXXHApOJHOTO IOCBiLY 110]I0 BUKOPUCTaHHS
nugposizamii €JIEKTPOHHOI CUCTEMHU MOoAAaTKOBOro MeHeKMeHTy (ETMS).
Po3mmpenHs (yHKIIOHAY eIeKTPOHHOTo KaOiHeTy MIaTHUKa
MMOJATKIB.
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BukopucranHus nporpaMHuX npoaykTiB Ha 6a3i LI ans anamituku

JAHUX Ta TIONEPEPKESHHS BUITAJIKIB YXUIICHHS BiJl CILIATH MOJIATKIB,
MTOCUJICHHSI KOHTPOJIIO 32 CIUIATOIO MOJIATKIB.

Buxopucranss mudpoBux miatdhopm Ijis CHCTEMU 0OMIHY TaHUMH

PO pi3HI BUAM NOJATKIB MIXK INIATHUKAMU Ta KOHTPOJIOIOYMMH OPraHaMH.
Hwusbkwii piBeHb 1TUGPOBOT rPaMOTHOCTI MPAIIBHUKIB IMOJATKOBUX

OpraHiB Ta IJIATHHUKIB MOJIATKIB.

Kibep3arpo3u yepe3 oOpoOKy BEJIMKUX OOCSTIB JaHHX.

[Tpobnemu Hecraua ¢inancoBux pecypciB Ha BIPOBAKEHHS IIH(PPOBUX
TEXHOJIOT1H.

BiacyTHICTh HaJIEKHOTO 3aKOHO/IaBYOTO PETYIIOBaHHA y chepi
nudposizarti.

3 Metoro mudpoBizalli MOJaTKOBOIO MEHEIKMEHTY B YKpaiHl JOLUIBHUM €
MOJICpHI3aIlisl TEXHIYHOI 1HPPACTPYKTYpU, BIPOBAHKEHHS NPOTPAMHHUX PIIICHb,
HaBUYaHHA NpAIiBHUKIB JlepKaBHOT MOAATKOBOT CIIy>KOU YKpaiHu 3a7U1sl TT1IBUILEHHS
1M(poBOT rPaMOTHOCTI, BIPOBAKEHHS XMapHUX TEXHOJIOTIH Ta OJIOKYEHH-pECcypciB
3aa7si  3axucty 1HGopmariii. BaxkiauBy poib TakoX BiAirpae cmiBmpamnsg 3
MDKHApPOJIHUMH OpraHi3alisiMu JUisl OTPUMAaHHS JOCBIAY Ta BIIPOBAKEHHS Kpalux
MpakTUK y chepl uudposizailii 10JaTKOBOI CUCTEMHU.

Takum yuHOM, HMQPOBI3AIlisl MOJATKOBOTO MEHEIKMEHTY YKpaiHu MOTpedye
MOJEpHI3alli  TEXHOJOTYHOI  1H(QPACTPYKTypH, MIABUIIEHHS  KBajiikaii
CHIBpOOITHHKIB, BIPOBA/PKEHHSI CHUCTEMHU 3aXUCTy JAaHUX, BJOCKOHAJIEHHS
3aKOHOAaBCTBa. B cBOIO uepry nudponizailis mogaTKOBOTO MEHEKMEHTY CIIPUSTUME
3a0e3neueHHI0 €()eKTUBHOCTI MOAATKOBOI CUCTEMH, CTab113a11li (P HaHCOBO1 CUCTEMHU,
M1BUIEHHIO KOHKYPEHTOCITPOMOXKHOCTI €KOHOMIKH.
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3ACTOCYBAHHS IHHOBAIIIMHOI MOJEJI
CTPATETTYHOI'O YIIPABJIIHHSA JAJI51 HOKPALLIEHHSA
KOHKYPEHTO3JATHOCTI MEHEI)KMEHTY
OPTAHIBAII

OuaixoBcbka Mapra BosiogumupiBha,

K.€.H., JIOIl., 3aBiqyBad Ka. MEHEPKMEHTY, EKOHOMIKH Ta TypU3MY
JIsBiBChKMIt 1HCTUTYT [IpAT «BH3 « MAVYID»

TomamiBcbkui Osier 3eHOHOBHUY,

K.€.H., IOLIEHT Kad. MCHEDKMEHTY, EKOHOMIKH Ta TyPU3MY
JIsBiBChKMit iHCTUTYT [IpAT « BH3 « MAVYID»

OaixoBcbkuil Bosoaumup SpociaBoBuy,

K.C.H., IOIEHT Kaeapr MEHEHKMEHTY, EKOHOMIKH Ta TYPH3MY
JIsBiBCchKMit iHCTUTYT [IpAT « BH3 « MAVYID»

TomamiBcbkuii Matsiii OjieroBuy,

acmipaHT, CT. BUKJIaJla4 KaeIpu MEHEI)KMEHTY, EKOHOMIKH Ta TypU3MY
JIpBiBChKMIT 1HCTUTYT IIpAT « BH3 « MAVYID»

[TocTiifHO-3pOocTar0ya KOHKYPEHIIISl € Cy4acHOI PEaNbHICTIO Ui BITUU3HSIHHX
KOMIaHI{, BiJI3HAYAIOUUCh MACIITAOHICTIO, TUHAMI3MOM Ta 3aroCTPEHHSIM OOpOTHOM
3a KOHKYpEHTHI mo3uirii. JIocmiKeHHsI, aHaIi3 Ta OIiHKa (paKTOpIB KOHKYPEHTHOTO
CEpelIOBUILA, a TAaKOXX CBOEYACHE BHUSBJICHHS YMHHHUKIB HETaTUBHOTO BIUIMBY Ta
PU3MKIB, 37aTHI 3a0e3neyuTd ePeKTUBHY poOoTy mianpuemMcTB. Ha mnpakrwuin
BITUM3HSHI MANPUEMCTBA CTUKAIOTHCS 3 TPYAHOUIAMHU Y BUKOPUCTaHHI aHAITUYHUX
IHCTPYMEHTIB, IO MEPEHIKOJKA€ MOBHOMY BHUKOPUCTAHHIO IXHIX MOMJIMBOCTEM,
YIOBUIBHIOE peali3alil0 MapKETUHIOBHX KOHKYPEHTHUX CTpaTeridi 1 YCKJIaJHIOE
MpolLiec po3pOOKH Ta yXBAJIECHHS CTPATErTUHUX YNPABIIHCHKUX PIIIEHb.

IIuranns pO3pOOKHU MapKETUHTOBUX CTparerii I1BULLEHHS
KOHKYPEHTOCIPOMOKHOCTI MIANPUEMCTBA € aKTyaIbHUMU 1 BIIITPAIOTh BAKIIMBY POJIb
y BHUpPOOHMYHMX Tpouecax, (GopMyBaHHI 30yTOBOI MOJNITHKH, OpraHizaiii 30yTOBOi
JISTBHOCT1 Ta PO3BUTKY CHUCTEMU MAPKETUHTOBOTO MEHEDKMEHTY [3].

[TocTifiHO-3pOocTaroda KOHKYPEHIliSI € Cy4acHOI PEATBHICTIO IS BITUYHU3HSIHUX
KOMIIaH1{, BiJI3HAYAIOUUCh MACIITAOHICTIO, TUHAMI3MOM Ta 3aroCTPEeHHIM O0OpOTHOM
3a KOHKYpEHTHI mo3uIlii. JlocmimpkeHHs, aHaii3 Ta omiHKa (haKkTopiB KOHKYPEHTHOTO
CepelIoBHINA, a TAaKOXX CBOEYACHE BHUSBJICHHS YUHHHUKIB HETaTUBHOTO BIUIMBY Ta
pU3HKIB, 37aTHI 3a0e3neuuTd ePeKTUBHY poOoTy mianpueMcTB. Ha mnpaktwuin
BITUM3HSHI MiANPUEMCTBA CTUKAIOTHCS 3 TPYAHOUIAMHU Y BUKOPUCTaHH]1 aHAITUYHUX
IHCTPYMEHTIB, IO MEPEHIKOJKA€ MOBHOMY BHUKOPHUCTAHHIO IXHIX MOMXJIMBOCTEM,
YVIIOBUIBHIOE peaizallii0 MapKeTUHTOBMX KOHKYPEHTHUX CTpaTerid 1 YCKJIQJIHIOE
Mpoliec pO3pOOKH Ta yXBAJICHHS CTPATErTUHUX YNPABIIHCHKUX PIIIEHb.
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[Tutanus pO3pOOKHU MapKETUHTOBUX CTparerii 1{BUILLIEHHS
KOHKYPEHTOCIPOMOKHOCTI MiAMPHUEMCTBA € aKTyaJIbHUMHU 1 BIAITPatOTh BAXKIUBY POJIb
y BUPOOHHUHUX mMporiecax, ¢popMyBaHHI 30yTOBOi MONITHKH, OpraHizaumii 30yTOBOi
TISUTBHOCTI Ta PO3BUTKY CUCTEMHU MapKETHHIOBOT'O MEHEIKMEHTY [2].

Ha KoHKypeHTOCTIPOMOXKHICTb IMiIMTPHUEMCTBA BITUBAE IIINH KOMIUIEKC (PaKTOpiB
330BHI (30BHIiIIHI (DakTOpH) 1 BcepeauHi (BHYTpilIHI (QakToOpu) camoro cyo’exrta
rocrojiapioBanHs. Bennka KUIbKICTh €KOHOMICTIB MEPEPaXOBYIOTh YOTUPH OCHOBHI
CTparerii, OTpUMaHi 3a jaonomororo ananizy SWOT:

S — BUKOpPUCTaHHA CHUJBHUX CTOpIH, 100 KOMMaHisi MOIJla CKOPUCTaTUCS
MO>KJIUBOCTSIMU;

W — yepe3 TpuBallicTh Yacy KOMIaHIsl MOXKE MEPEBAHTAKUTHU CIA0KY CTOPOHY;

O — xommaHisi ycyBae 3arpo3y, BAKOPUCTOBYIOUHU CBOI IIEpeBary;

T — crpareris, B sKiil KOMIIaHis MiHIMI3y€ BCl CJIaOKl MiCIsl 1 HaMaraeThes
YHUKHYTH 3arpo3.

[Ipu aHamni31 Makpocepe10BUIIA BAKIMBO WTH Bl TJI00AIBHOIO MAKPOCEPEAOBHIIA
710 JTOKAJIbHOTO MaKpOCEPEOBHILA. 30KpeMa:

e [lomTHYHI YUHHUKH — BKJIIOYAIOTh NOJITUYHY Ta YPSAOBY CTA0UIbHICTD, BIUIUB
MOJIITUYHUX NapTii, PicKaIbHy Ta COIllaIbHY MOJIITHKY;

e Exonomiuni Qakropu — 3ocepemxeHi Ha po3Butky BBII, ctan mimaTixHOTO
OaylaHCy JeprKaBH, PIUHI BIACOTKOBI CTaBKM Ta OOMIHHI KypCH, piBeHb 1HQIIALIT a00
nedasauli, IHAEKC CIOXKUBYUX IiH, KyMiBeJIbHA CIPOMOXKHICTD 1 (pa3u €eKOHOMIYHOIO
UKy (nenpecis, penecis, 013Hec). UK, BITHOBICHHS );

e CouianbHi ()aKTOPU — COLUIATBHUNA MO CYCIIIBCTBA, PO3BUTOK PIBHS XKUTT,
pIBEHBb OCBITH, MOOLIIbHICTD, JTOXO/IH 1 BUJATKH;

e TexHomnoriyHi (akTopu — IMIBUAKICTb TEXHOJIOTIYHHUX 3MIH 1 BUPOOHUYI,
CKJIAJIChK1, TPAHCIIOPTHI, 1H(OpMaIiiiHI Ta TEXHOJIOTII [8].

[IpencraBnena xapakTepucTuka eramiB (OpMyBaHHS Ta 31HCHEHHS KOHKYPEHTHOI
cTparerii opranizamii (Tabn.). Ctpareris kommanii (GopMaibHO 3HAXOAHWTH BIIACHE
B1JI0Opa)KEHHS B TOKYMEHTI, KOTPUI Ha3UBAETHCS CTPATETIYHUM TIJIAHOM.

Bubip crparerii  yIOCKOHaJ€HHS  KOHKYPEHTOCIIPOMOKHOCTI — TIPOYKITI
3MIMCHIOETBCS 32 CHCTEMOIO 3a0€3MEeUeHHS KOHKYPEHTOCIPOMOKHOCTI  IIOJO
M1BUIEHHS KOHKYPEHTHUX MOKJIMBOCTEH MMiIMTPUEMCTBA, 3MIITHEHHS 200 YyTpUMaHHS
KOHKYPEHTHUX MO3HUIIINA HA PUHKY.

VY cydacHHX yMOBax KO>KHE BUPOOHHYE MiAMPUEMCTBO MPArHe JOCATTH 3pOCTaHHS
MpUOYTKOBOCTI Ta CHPUSITH PO3BUTKY €(PEKTUBHOI CTPATErivyHOI MIsUIBHOCTI. Tomy
BAOXKIIUBO PO3pOOUTH Ta cHOpPMYyBaTU TaKy MAPKETHHTOBY CTpaTerito, OCHOBHI
HAmpsIMA ~ SIKOT ~ 337I0BOJIBHSITUMYTh BHUMOTH  CIIOKHMBadiB, 3a0e3MedyBaTUMYTh
e(eKTUBHY JUSTIBHICTD, MaKCHMaJlbHI npuOyTKH, BHUCOKUU PIBEHb
KOHKYPEHTOCTIPOMOKHOCTI Ta CIIPUATUMYTh MOJATIBIIOMY PO3BUTKY MiANPUEMCTBA.
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Taomug
KitrouoBi eranu (opMyBaHHS Ta 31MCHEHHSI KOHKYPEHTHOI CTpaTerii oprasizariii
Eran XapakTepUCTHUKA

BeTAHOBNCHIS dopmyBaHHS Ta TPAKTYBAHHS KOPOTKO-, CEPE/HbO- 1 JIOBFOCTPOKOBHX

Hisrei 3aBJlaHb KOMITaHil HOT1266y€ e(bc?chMBHoro HiAXO0/y, TaK SK L€ TUIAIAapM s
00paHHsI KOHKYPEHTHOI cTpaTerii.

Ominka ANTOpUTM  OLIHKM  OpraHi3allifHOTO  CepeloBHINA  KOMIIaHii, MI0

30BHIIIHBOTO | IIEHTH(IKYETHCSA 3 TOTOYHUMH 1 MAaHOYTHIMH TIOTPO3aMU Ta CIPUSITIUBUMHU

OTOYCHHS MOYJIMBOCTSMH, KOTpi MOXYTh 3IIHCHIOBAaTH BIUIMB Ha JOCATHEHHS

KJIFOYOBUX ILILJIEH.

Ominka O3HaveHHs BHYTPILIHIX 3MiH KOMITIaHii, KOTP1 MOXXKYTb PO3TJISIATHCS K HOTO

BHYTPIIITHBOTO | CHUIBHI CTOPOHHW, aHaji3 I1X BaXJIUBOCTI Ta MOXJIMBOCTI CTaTH 0a3oro

OTOYCHHS KOHKYpEeHTHUX nepeBar. OIiHKa CKJIaaeThCs 3 TOCTIKEHHS IBOX o0iacTeit

KOMITaHii: MakpocepenoBuina (MOPIBHSHHS  peCcypciB  KOMITaHiI ¥
e(eKTUBHOCTI iX BUKOPUCTAHHA 3 IHIIMMH OpraHi3alisiMH Taiy3i (periony)
JUis 0OpaHHs ONTUMAJIbHOI'O KOHKYPEHTHOI'O PO3BUTKY); MIKpOCEpEI0BHUILA
(ToCIimKy€ETHCS BHYTPIIIHE CEPEAOBHINE TUTBKH 10 KOHKPETHIN cTpaTeriuHii
30H1 rocniogaproBanss (C3I7): mocnimkeHHs pecypciB MiAIPUEMCTBA B JaHIH
C3I'; ouinka eeKTHBHOCTI BUPOOHMY0-30yTOBOI AisITBHOCTI OpraHi3arii).
®opmyBaHHs | XapaKTepUCTHKa 3a JOHNOMOIOI0 KOMIUIEKCHOIO aHajlizy 30BHIIIHBOTO 1
METH 1 3aBJJaHb | BHYTPIIIHHOIO OTOYEHHS, pPaMOK B MJisUIBHOCTI KOMIIaHii, 3arpo3 i
MOJJIMBOCTEH, MEPCHEKTHB PO3BUTKY. 3JiiiCHEHHS chopMOBaHOi cTparterii
norpedye po3poOKH KOMIUIEKCY CTpaTeriyHuX aJbTEpPHATHB, KOTPi
BpPaxOBYIOTh CHEIU(DIKY IIJIbOBOTO PUHKY.

Amnaniz Buau kputepiiB oOpaHHS albTEPHATHB: PEAKIlis Ha MOXJIMBOCTI / 3arpo3u
CTpATETiYHUX | 30BHIIIHHOTO OTOYEHHS; OJICP)KaHHS KOHKYPEHTHHX IepeBar; BiJIOBITHICTH
alIbTEpPHATHB 1 | IIUIIM KOMIIAHIl; peaJbHICTb CTpaTerii; BiIMOBIIHICTh CTpPATETiYHUM,
BHOIp cTparerii | piHaHCOBUM 3aBIAaHHSIM 1 0OMEKECHHSIM.

[Tnan peanizanii| CxnagaHHs JeTaabHOTO IUIaHY BIPOBAKEHHS B KUTTA 0OpaHOi cTparerii 3
03HAYEHHSM CTPOKIB MOETANHOI peasti3allii Ta OUIKyBaHUX Pe3yJbTAaTIB.
Bukonanna | [IpoBoauThbCs B TakuxX Mexkax: 1) 3acToCyBaHHS aJMiHICTpaTUBHUX YMHHUKIB;
CTpaTeriuHux | 2) BUKOPUCTAHHS €KOHOMIUHUX Ba)KeJiB, CIOCOOOM (opMyBaHHS OIOJIKETY,

pileHb BUKOPUCTAHHS CHCTEMHM IMOKA3HUKIB Ta YHpPaBIiHHA 3a LuisiMu. HeoOXigHo,
100 BCi po3po0JIeHI pillleHHs JTOBETUCH JI0 BiJOMa MEBHUX BUKOHABIIIB T
BUTJISZIOM  3aTBEP/UKEHUMX IUIAHIB, HAaKa3iB Ta IHIIUX PO3MOPSIUUX
JIOKYMEHTIB.

Jxepeno: ckiaageHo aBTOpOM 3a [4]

TakuM 4YWMHOM MOXHA CTBEp/KYBaTH, 10 TIPOLEC MIATPUMKUA BHCOKOI
KOHKYPEHTOCTIPOMOKHOCTI ~ MIANPUEMCTBA  O3HAYa€  HAWOLIBII  MPOSYKTHUBHE
BUKOPUCTAHHSA BCIX PECYpCiB, a depe3 Ie BOHO CTa€ OUIbIl MPUOYTKOBUM, HIXK ii
rOJIOBHI KOHKYPEHTH Ha PUHKY, a MIANPUEMCTBO, BIAMOBIIHO, 3/JaTHE 3aHATU T1HE
MICIIE Ha CBOEMY CETMEHTI pUHKY. Bi3HEeC-KOHCAaNTUHT y PO3BUHEHUX KpaiHaxX CBITY
BBAXAEThCSI €(GEKTUBHUM MEXaHI3MOM JIOCSATHEHHSI CTIHKOCTI MIAMPUEMCTB 1
nornoMorae Oi3Hecy BIIHAUTH €EeKTUBHY CTPATEriio pO3BUTKY B yMOBax riodanizarii
Ta HEBU3HAYEHOCTI €KOHOMIKH.

Cnucoxk BUKOPHCTAHOI JiTepaTypu:
1. Anomiit B. B., lllyroBceka H. O., Cepena C. A. OcHOBU TIAIPUEMHHIITBA :
nocionuk. JIpBiB : HoBuii ¢cBiT-2000, 2014. 324 c.
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2.baropka M. O., Kamupyc I. I'., Kpasers O. B. Po3po6iieHHS MapKETHHTOBUX
KOHKYPEHTHUX cCTpaTerii mignpueMcTB. HaykoBuii BICHHK  Y3KTOpPOJCHKOTO
HalioHaIpHOTO YHiBepcuteTy. Cepisi: MikHapOHI €KOHOMIYHI BiTHOCHHH Ta CBITOBE
rocrogapctBo. Bumyck 36. 2021. C.11-18.

3. bepninr P. [lignpueMHUNITBO Ta MEHEHKMEHT : ociOHuk. Kuis : Jlipa-K, 2011.
408 c.

4.borunk [. M. ExoHomika minmpueMctBa : migpyyHuk. Kui : Konpgop-
Bunasaunrso, 2016. 378 c.

5. BupoOHHMYMIT MEHEKMEHT : MIAPYYHHUK / 3a 3ar. pei. J-pa €KOHOM. Hayk,
npo¢. 0. B. 'onuaposa. 2-re Buz., 1onos. i nepepod. Kuis : Kadenpa, 2014. 512 c.

6. BupoOHMuUM MEHEIKMEHT : MiAPYYHHUK / 3a 3ar. ped. npod. FO. B. 'onuaposa.
2-re BU]I., 1oTOoB. 1 mepepo6. Kuis : Kadenpa, 2014. 512 c.

7. T'aBkanoma H. JI., Tepemenko JI. B. MeToauunmii miaxia moA0 OIIHIOBaHHS
e(eKTUBHOCTI MEHEIDKMEHTY TepcoHairy Ha mignpueMmctBi. biznec [ndopm. 2018. No
12. C. 465-470.

8. Taescepka JI. M., UepnoBa O. B. BupoOHuumii moTeHiiaa — 0CHOBa PO3BUTKY
nignpuemcTBa. Bicauk XXJITY. Exonomiuni Hayku. 2011. Ne 1 (55). C. 184-185.
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PO CTATUCTUYHMIA 3B'SI30K MI?K BMICTAMHU
MUII'SIKY TA BAHAJIIO Y BYTUIBHOMY IJIACTI Cs
LIAXTH «MABJIOTPAJICHKA» (YKPATHA)

Iukos BaJiepiii BasepiioBuu

KaHIMIaT reoJIoro-MiHepaJIOTIYHUX HAYK, TOTCHT,

Hamionansuuit TY «/IHinpoBCchKa MoiTEXHIKay, YKpaiHa,

CTapIMii HAyKOBHUM CHIBPOOITHUK,

1HCTUTYTY TeoTexHiuHoi MexaHiku iM. M.C. TlonsikoBa HAH Vkpainu, Ykpaina

JApemnak Ouexcanap CraHicaaBoBUY
KaHIUJIAT TEXHIYHUX HAYK, JTOICHT,
Hamionansauit TY «JlHipoBCchKa MOMITEXHIKaY, Y KpaiHa

IHamenko ITaBio CepritoBuu
KaHIHUJIAaT T€0JIOTTYHUX HAYK, CTapIINi HAYKOBHM CITIBPOOITHUK,
1HCTUTYTY reoTexHiuHoi MexaHiku iM. M.C. TlonsikoBa HAH VYkpainu, Ykpaina

bepe3nsik Ounexcanap OuiekcaHaApoOBUY
KaHIUAAT TEXHIYHUX HAYyK, TOIEHT,
Hamionansuuii TY «JIHITpOBChKA MOMITEXHIKAY, Y KpaiHa

Yeuyeas I1aBiao Onerosuy
1xeHep, Hamionansnuii TY «JlHIpOBChKA MOMITEXHIKAY, YKpaiHa

Beryn. 3aranbHa akTyallbHICTh AOCTIXKEHHS BMICTY 13B'a3Ky AS Ta V' 'y ByrUIbHUX
miactax OOyMOBJEHA iX BIJHOUWIEHHSIM JO MEpPeNiKy «IOTEHUIHHO TOKCHUYHUX)
€JIEeMEHTIB y BYTLUI, AKl 3TJJHO HOPMAaTUBHHUM JIOKYMEHTaM MOBHUHHI OOOB'SI3KOBO
JOCITIDKYBaTHUCh.

Ocranni pgocsrHeHHsi. Panimie y ByTrulbHMX IUIacTax pPI3HUX T€0JIOrO-
MPOMUCIIOBUX paiioHiB JloHOacy mepeBakHO JIOCHTIKYBaJIUCS TOKCUYHI Ta
MMOTEHIIIHO TOKCHYHI efieMeHTH [1 - 291]. ¥V Toii e Jac, JOCHIIKEHHS 3B’ 3Ky MIXK
BMmicTamu AS Ta V y ByriIbHOMY IIJ1acTi €5 modjist maxtu «[laBmorpaaceka» paHiiie He
BHUKOHYBAJIHCA.

MeTta po6oTH: mojsrae y 10CaipKeH1 0COOIMBOCTEH 3B’ 13Ky KOHIIeHTpallii AS Ta
V y ByruibHOMY IIACTI Cs MoJst maxTu «llaBiaorpaacbkay.

MeTtoauka gociiakenb. PaKkTOJOTTYHOI OCHOBOI po0OTH Oyiu pe3ysbTat 83
KUIBKICHUX CHEKTpaibHUX aHaii3iB AS Ta V BukoHaHuX miciisa 1981p. B ieHTpanbHUX
cepTu(dikoBaHUX J1abOPaTOPissX BUPOOHUUYUX Te€0JOTOPO3BITYBAIIBHUX OpTraHi3allii
VYkpainu 3 marepiagy IJJaCTOBUX MNpo0 OTPUMAHMX BUPOOHMYMMHU 1 HAYKOBO-
JOCJIITHUIIbKUMU T1AMPUEMCTBAMH 1 OpTraHi3allisiMi Ta 0COOMCTO aBTOPaMH.

Pe3yabTaTu AociaixkeHb. byio BUKOHAHO aHATITHYHI PO3PAaXyHKH BIAMOBIIHOCTI
EMIIIPUYHUX PO3MOJUIIB JTOCHIDKYBAaHUX KOMIOHEHTIB po3noainy [ayca. C miero
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MeTor Oynu po3paxoBani kpurtepii Jlimmedopca, Ilamipo-Yinka, Konmoropoa —
CwmipHoBa Ta 3roau xi-kBajapat [lipcona. Y Bcix BUMaakax pe3yJbTaTH pPO3pPaxyHKIB
MIATBEPAWIA  HEBIAMOBIMHICTh  JOCHIKYBaHUX BHOIPOK HOpMajabHOMY a0o
JIOTHOPMAJIBHOMY 3aKOHY PO3MOJLTy. TakuM YMHOM, JJI O1TBIT PEaTiCTUIHOI OI[IHKH
LEHTPaJIbHOI TeHAEHIIi1 BMICTiB AS Ta V 3aMiCTh 3HaYEHb CEPETHHOTO apU(PMETUIHOTO
HEOOX1IHO BUKOPUCTOBYBAaTH MeEJiaHHI 3HAYEHHA. 3a pe3yJbTaTaMH KOPEJSAIIIHOTO
aHaJli3y BCTAHOBJICHO 3BOPOTHUH JIy’K€ HE3HAYHHM 3B'SI30K MK KOHIEHTpalissMu AS
ta V, pu upomy koedimienT xopensuii [lipcona popisuioe -0,05. 3a pesynabraTamu
perpeciiHoro aHaji3y po3paxoBaHe JIiHIiTHEe PIBHSIHHS perpecii:
As =0,4208 - 0,0561 - V

BucHoBkH. AHali3 BUKOHAHUX JOCTIHKEHb CBIIYUTH MpoO: 1) HEBIAMOBIAHICTH
EMITIPUYHUX  BHUOIPOK  PO3MVITHYTHUX  XApaKTEPUCTUK  HOpMaJdbHOMY  a0o
JIOTHOPMAJIBHOMY 3aKOHY PO3MOALTY; 2) (hIKCYEThCS MOIIMOJATBHOCTD po3noauTy AS
ta V; 3) BCTAaHOBJICHO JyK¢ HE3HAYHUH Ta 3BOPOTHUM 3B'I30K MK KOHIICHTPAIISIMH
As Tta V; 4) po3paxoBaHe piBHSIHHS perpecii J03BOJIsE MPOrHO3YBATH JIMIIIE 3arajibHi
TEHJEHLIi 3MIHM KOHUEHTpawiii AS y BYTUIbHOMY IIJIaCTI Cs TMOJS IIAXTH
«ITaBmorpaacbkay.

Cnucoxk Jgirepatypu
1. BcraHoBiIEHHS! OCOOIMBOCTEN PO3MOILITY T'€pMaHii0, TOKCUYHUX €JIEMEHTIB 1 CIpKU
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BrucokormHozemuctux mnopin Cepeanwsoro I[ToOysxoks (Ykpaina) / Imkos Banepiii
BanepiiioBuy, [pemmak Onexcanap CranicimaBoud, Yeuens [laBno Onerosuu //
Research work in the system of training teachers in technological fields : with the
Abstracts of Il International Scientific and Practical Conference, January 15-17, 2024,
Berlin, Germany. — Berlin, 2024. — Pp. 105-127. — Pexum pgoctymy :
https://ir.nmu.org.ua/handle/123456789/165956

72. 3axigHo-XapkKiBIiBCbKe HadTOrazokoHaeHcaTHe popoBuie (Ykpaina) / ImkoB
Banepiit BanepiiioBuu, KopoBsaka €Breniii AnaromniiioBud, XoMeHko Bomoaumup
JIbBoBHY, [lamenko Onekcanap AmnatomiiioBud, Ilamenko IlaBno CeprifioBuu //
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 jgocrymy
https://ir.nmu.org.ua/handle/123456789/165960

73. IIpo cTatucTUYHMIA 3B'SI30K MK BMICTaMU T€pPMaHil0 Ta HIKEIIO Yy BYT1JIBHOMY
macTi ¢42 maxtu «CramkoBay (Ykpaina) / YUepnobyk Onekcannp IBanoBud, Inikos
Banepiit BanepiiioBuu, Kozap Muxona AwntonoBuu, J[pemmak Onexcauap
CranicnaBosuu, Yeuens I1asiao 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 noctymy : https://ir.nmu.org.ua/handle/123456789/165963
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74. TmikoB B. B. Pe3ynbratu nerporpadiqHux A0ciiKeHb MeTadazanbTiB CepeTHbOro
[ToOyxoka (Ykpaina) / ImkoB Banepiit BanepiiioBuy, [pemmak Omnexcanap
CranicnaBosuu, Yeuens IlaBno Omerosuu // Intellectual education of students and
schoolchildren of the new generation : with the Abstracts of the Il International
Scientific and Practical Conference, January 22-24, 2024, Paris, France. — Paris, 2024,
— Pp. 53-75. — Pexxum poctymy : https://ir.nmu.org.ua/handle/123456789/166054

75. 3B'130K MK BMICTaMU T€pMaHIIO Ta MOTYKHICTIO BYT'UIBHOTO IJIAcTy c42 miaxTu
«CramkoBa» (Ykpaina)/ Yepnodbyk Onekcannp IBanoBuu, ImkoB Banepiii
BanepiitoBuy, Kozap Muxkona Auntonosuu, Jlpemmak Onexcannp CraHiciaBOBUY,
Yeuens [TaBno Onerosuy // 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. T'eonoro-TexHoJOTi4Hl 0COOMMBOCTI ManoCOPOYMHCHKOTO Ha(TOTra30BOTO
ponoBumia (Ykpaina) / ImkoB Banepiii BanepiitoBuu, KopoBsaka €Breniii
AmnaromiioBud, XoMmeHko Bomogumup  JIbBoBuu, Ilamenko  Oinexcanip
Amnatomiiiosuy, [Tamenko [Tasmo Cepriioud // 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

/7. TmkoB B. B. Teonoro-texHomoriuni ocobnuBocti  KavamiBchkoro
HadrorazokonaeHcatHoro ponaosuina (Ykpaina) / lmkoB Bainepiii BanepiiioBuu,
Kopossika €Breniii AnatomiioBu4, XoMmeHnko Bomomumup JIsBoBuu // 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 gocrymy
https://ir.nmu.org.ua/handle/123456789/166115

78. 3B's130K MiX BMICTaMHU T€pMaHII0 Ta MapraHillo y BYTUILHOMY IJIacTi ¢9 maxTu
«bnaronatnay (Ykpaina) / Yepnooyk Onekcannap IBanoBuu, ImikoB Banepiii
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmak Onekcannp CraHicaaBOBUY,
Yeuens [TaBno Oaerosuu // 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. —
Pexum noctymy : https://ir.nmu.org.ua/handle/123456789/166113

79. ImkoB B. B. Pe3ynbratu merporpadiyHuX JOCHTIIKEHD JACSIKUX OJIBIHOBHX METa
6a3anbTiB Cepennnoro [1ooyxxs (Ykpaina) / lmkos Banepiit Banepiitouy, pemmak
Oumnekcanap CranicnaBoBud, Yedens I[TaBno Onerosudy // 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 pgoctymy
http://ir.nmu.org.ua/handle/123456789/166114

80. 3B'A30k MK BMICTaMHU I€pMaHil0 Ta CBUHIIO Y BYTUIBHOMY IUIAcTi €9 maxTu
«bnaromatnay (Ykpaina) / Yepnooyk Onekcannap IBanoBuu, ImikoB Banepiii
BanepiitoBuu, Ko3zap Mukona AntoHoBuu, [Ipemmak Omnexcanap CraHiciaBOBUY,
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Yeuens I[TaBao 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 noctymy: https://ir.nmu.org.ua/handle/123456789/166159

81. ImkoB B. B. Pesynbratu merporpadiyHux AOCTIIKEHb IESKUX CEPILUTOBUX
kpuctanocinaniiB Cepeansoro [looyxoks (Ykpaina) / ko Banepiit BanepiiioBuuy,
Hpemmak Onexcanap CranicnaBosud, Yeuens [Taso Onerosud // 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 JOCTYTY:
https://ir.nmu.org.ua/handle/123456789/166160

82. Imkor B. B. I'eonoro-texnosmoriudi ocobmuBocti KubunIiBcbkoro HadTOBOrO
ponosumia (Ykpaina) / ImkoB Banepiit BanepifioBuu, Koposska €preniit
Amnaromiiioud, Xomenko Bomomumup 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 JOCTYILY:
https://ir.nmu.org.ua/handle/123456789/166161

83. [Ipo 3B's130Kk MiXK BMICTaMH T€pMaHIIO Ta HIKEIIO Y BYTUIbHOMY IUTAacTi ¢9 maxTu
«bnarogatna» (Ykpaina) / UYepHoOyk Omnekcanap IBanoBuu, ImkoB Banepiit
BanepiiioBuu, Ko3zap Mukona AntoHoBu4, [Ipemmak Omnekcanap CraHiclIaBOBUY,
Yeuens [1aBno 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. -
Pexum noctymy : http://ir.nmu.org.ua/handle/123456789/166277

84. ImkoB B. B. Pesynprat mnerporpadiuHux AOCHIIKEHb NEIKUX MIPOKCEH-
ampi0onoBux kpuctanocnanuiB Cepennboro IloOyxoks (Ykpaina) / Imikos Banepiit
Banepiiiopnu, [lpemmak Omnekcanap CraniciaBoBud, Yewensb [laBimo Omnerosud //
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 gocrymy
http://ir.nmu.org.ua/handle/123456789/166292

85. Tmko B. B. T'eonoro-texHonoriuni ocoOauBOCTI  MaTaaxiBChbKOTo
HadrorazokonaeHcatHoro ponaosuia (Ykpaina) / lmkoB Banepiii BanepiiioBuy,
Kopossika €Breniii AnatomifoBuu, Xomenko Bomomumup JIsBoBuu // 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 JOCTYTIY :
https://ir.nmu.org.ua/handle/123456789/166295

86. 3B'sI30K repMaHiio 13 30JBHICTIO Ta «TOKCHYHUMM)» €JIEMEHTaMH y BYTUUIl Ha
NpuKIIaal miacta ¢S nois maxtu binarogatna 3axignoro Joub6acy / O. 1. UepHOOYK,
B. B. Imkos, €. C. Kosiii, M. A. Ko3zap, I1. C. [Tamenko, O. C. JIpemmnak // Haykosi
npaii JloHenpKoro HalioOHaJbHOrO TexHIYHOro yHiBepcurery. Cep.: I'ipHuuo-
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reosioriyda. — 2023. — Bun. 2 (30). — C. 68-79. — Pexum pgoctymy
http://ir.nmu.org.ua/handle/123456789/166297

87. 3B'SI30K repMaHiio i3 30JBHICTIO Ta «TOKCHYHUMK» €JIEMEHTaMH y BYTULT Ha
npukiIaAi miacta ¢S5 mois maxtyu braarogaraa 3axigaoro Jlonbacy / O. 1. UepHOOYK,
B. B. Imkos, €. C. Kosziit, M. A. Ko3zap, I1. C. ITamenxko, O. C. JIpemmaxk // Haykosi
npami  JIOHEBKOro HalliOHANBHOTO TexHIYHOro yHiBepcutery. Cep.: [ipHHYO-
reojjoriuna. — 2023. — Bum. 2 (30). — C. 68-79. — Pexum pgocrtymy
http://ir.nmu.org.ua/handle/123456789/166297

88. 3B's30k MIX BMICTaMHM TepMaHil0 Ta BaHAAII0 y BYTUIBHOMY IUIAacTi ¢9 MIaxTu
«bnarogatna» (Ykpaina) / UYepnoOyk Omnexcanap IBaHoBuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxkona Auntonosuu, Jpemmak Onexcannp CraHiciaaBOBUY,
Yeuens IlaBno Omerosuu // 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. — Pesxxum noctymy : http://ir.nmu.org.ua/handle/123456789/166311

89. ImkoB B. B. Pe3ynpraTn nerporpadiuHux JOCHIIKEHb IESIKUX KapOOHATU30BaHUX
oyiBiHOBUX MeTaba3ansTiB Cepennboro IloOyxoks (Ykpaina) / ImkoB Banepiii
Banepiiiopuu, [Ipemmak Omnekcanap CraniciaBoBud, Yewens [laBimo Omnerosud //
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. — Pexum moctymy :
http://ir.nmu.org.ua/handle/123456789/166312

90. ImkxoB B. B. I'eomoro-texnosoridai 0co0auBocTi MOHACTUPHIIIEHCHKOTO
HadroBoro pojoBuiia (Ykpaina) / lmkos Banepit BanepiitoBuu, Koposika €Breniii
Amnaromiiioud, Xomenko Bomomumup JIeBoBuu // 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 gocrymy :
https://ir.nmu.org.ua/handle/123456789/166313

91. Ilpo cTaTMCTUYHMI 3B'A30K MK BMICTaMH TE€PMaHII0 Ta XpOMY Y BYTUIbHOMY
macTi ¢9 waxtu «braarogatHay (Ykpaina) / UepnoOyk Onekcanap IBanoBuu, [mkos
Banepiii Banepiiiouu, Kozap Muxona AwntoHoBuu, J[pemmak Onexkcanap
CranicmaBoBuu, Yeuens IlaBno Onaerosuu 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 JOCTYITy
https://ir.nmu.org.ua/handle/123456789/166372

92. ImkoB B. B. Pesynbrat merporpadiyHuxX AOCHIHKEHD MEIKUX KYMIHTTOHITOBHX
kpuctanocnaniiB Cepeaanoro [loOyxoks (Ykpaina) / IimkoB Banepiit BanepiiioBud,
Hpemmak Onekcanap CranicnaBoBud, Yeuens [laBmo OmeroBuu // 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 JOCTYTy
https://ir.nmu.org.ua/handle/123456789/166373
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93. TmkoB B. B. TI'eonoro-texnonoriudi ocobauBocti HoBoMHKOIATBCEKOTO
(MoBuaniBchkoro) HahTOra30KoHAEHCaTHOTO pojosuia (Ykpaina) / lmkos Banepiii
BanepiitoBuu, Kopossika €Breniit AnaromniitoBud, XomeHko Bomonumup JIsBoBu4 //
Questions regarding the problems of higher education : with the Abstracts of the 1X
International Scientific and Practical Conference, March 04-06, 2024, Bordeaux,
France. — Bordeaux, 2024. - Pp. 106-139. — Pexum pgoctymy :
https://ir.nmu.org.ua/handle/123456789/166374

94. T1po 3B's130K MK BMICTaMH I'eépMaHito Ta KOOAIbTy Y BYT'UJIbHOMY IIAcTi ¢9 MIaXTH
«bnarogatna» (Ykpaina) / UYepnoOyk Omnexcanap IBaHoBuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxkona AntonoBuu, Jpemmak Onexcannp CraHiciaaBOBUY,
Yeuens [1arno 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://ir.nmu.org.ua/handle/123456789/166408

95. Imxos B. B. PesynbpTatn netporpadigyHux 10CHIHKEHD ASSIKUX KapOOHATH30BaHUX
MIPOKCEH-0JIBIHOBUX MeTaba3anbTiB Cepeanboro IloOyxoxs (Ykpaina) / Imikos
Banepiii BanepiiioBuu, Jlpemmak Oumnekcanap CranicnaBoBud, Yewens IlaBio
Omnerosuu // 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. — Pexum nocrtymy :
https://ir.nmu.org.ua/handle/123456789/166409

96. [1po 3B's130K M1k BMiCTaMH T€pMaHii0 Ta KOOAJIbTY Y ByTUJIbHOMY IUTACT1 C8B MIaXTH
«3axigHo-onbacbkay (Ykpaina) / UepnoOyk Onexcannp IBanoBuu, lmkos Banepiit
BanepiiioBuu, Ko3zap Mukomna AntoHoBu4, [pemmak Omnekcanap CraHiclIaBOBUY,
Yeyens I[laBmo Oneroswu // 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. — Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/166464

97. Imuko B. B. Pe3ynbratu nerporpa@iuyHux AOCHIHKEHb IEIKUX CEPIUHU30BAHUX
MIPOKCEH-0JIBIHOBUX MeTaba3ansTiB Cepeanboro IloOyxoxs (Ykpaina) / Imkos
Banepiit BanepiiioBuu, [lpemmak Omnekcannap CranicnaBoBuy, Yeuens I[laBio
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, ltaly. — Florence, 2024. — Pp. 69-94. —
Pexxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166465

98. Ilpo cratucTUYHMI 3B'A30K MK BMICTaMHU TE€PMaHII0 Ta XpOMY Y BYTUIBHOMY
miacTi c8B maxtu «3axigHo-/{onbackka» (Ykpaina) / UepnoOyk Onexcanmp
IBanoBuu, ImkoB Banepiit BanepiitoBuu, Kozap Mwukomna AntoHOBHY, Jlpermak
Onekcannp CraniciaaBouu, Yeuens IlaBmo Onerosuu // 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)
Amsterdam, Netherlands. — Amsterdam, 2024. — Pp. 38-67. — Pexxum goctyny
https://ir.nmu.org.ua/handle/123456789/166500
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99. Imko B. B. Pe3ynbratu merporpadiqHux MOCTIIKEHb NESIKUX MeTaaiaba3iB
Cepennboro IloOysxoks (Vkpaina) / lmkoB Banepiit BanepiiioBuy, /[pemmak
Onekcannp CranicnaBoBud, Yeuwenr Ilano Oseromu // 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 pgoctymy :
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. YepnoOyx O.1., Imxos B.B., Ko3iii €.C., Ko3ap M.A., [Tamenko I1.C., [Ipemmak
0.C. (2023). 3B'130K repmaHito 13 30JIbHICTIO Ta K TOKCUYHUMI €JIEMEHTAMH y BYTLILII
Ha MPUKJIaIl m1acta cs mois maxTtu bnarogatna 3axignoro Jlon6acy. Haykosi mparti
JIOHEIIbKOTO  HAIllIOHAJTBHOTO  TexHIYHoro yHiBepcuteTy. Cepis: «['ipHHYO-
reosorignay. 2(30). C. 68-79. https://doi.org/10.31474/2073-9575-2023-2-30-68-79
102. Tpodumenko JI. I1. JlocmixeHHs CTaHy BUBITPIOBaHHS T1PCHKHUX MOPIJ YKII Ha
BIJICIOHEHHSX mpaBoro Oepera p. JIHinpo Ta MoHacTtupcbhkoro octposa (M. [Himpo) /
Tpodumenko JlroboB IletpiBHa, [mkoBa €prenis BanepiiBna, I[mkoB Banepiit
BanepiitoBru // 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. — Pesxum moctymy : https://ir.nmu.org.ua/handle/123456789/166601

103. ImxoB B. B. I1po 38’430k Mixk TepMaHieM Ta MEPKYPIEM Y BYT1JIbHOMY IIaCTy C8B
maxtu «3axinHo-Jlonbaceka» (Ykpaina) / lmikos Banepiit BanepiitioBuu, YepHoOyk
Onekcanap IBanoBuu, Koane CaiTiana 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 goctymy
https://ir.nmu.org.ua/handle/123456789/166600

104. Iiko B. B. Pe3ynbratu nerporpadiyHuX JTOCHIIKEHD IEIKUX XJIOPUTU30BAHUX
6azanbTiB Cepeannoro [1oOyxxs (Ykpaina) / ImkoB Banepiit BanepiitoBuy, pemmak
Onekcannp CranicnaBoBud, Yeuens IlaBio Omnerouu // 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. — Pexum jgoctymy
https://ir.nmu.org.ua/handle/123456789/166598

105. 3B'A30Kk MK BMiCTaM{ T'€pMaHil0 Ta BaHAJAII0 y BYTUIbHOMY IJIACTi C8B LIaXTU
«3axigHo-/lonbacekay (Ykpaina) / UeprnoOyk Onexcanap IBanoBuu, lmkoB Banepiit
BanepiitoBuu, Kozap Muxona Antonosuu, J[pemmak Onexcannp CraHicaaBOBHUY,
Yeuens [1aBmo Onerosuu

106. [1po 3B'130K Mi’k BMICTAMH F'€PMAaHIIO Ta HIKEJIO Y ByTUIbHOMY I1JIaCTI C8B IIaXTU
«3axigHo-lonbacbka» (Ykpaina) / IlmkoB Banepiii BanepiiioBuu, YepHoOyk
Onekcannp IBanoBuu, Koszap Mukona AwntoHoBu4, [pemmak Omnekcanap
CranicnaBouu, Yewens IlaBmo Onerosuu // Actual problems of personality
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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 poctymy : https://ir.nmu.org.ua/handle/123456789/166619

107. Imxo B. B. T'eomoro-texnonoriudai ocobmmBocti IlepekomniBchbKOTO
Ha(TOora3oKoHAeHcaTHOro pojoBuina (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
Hpemmak Onekcanap CranicimaBoBuy, Yedens IlaBmo Oneroswu // 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  JOCTYyILy :
https://ir.nmu.org.ua/handle/123456789/166620

108. Yepuooyk O. I. [Ipo crarucTuuHuil 3B’SI30K MIK T€pMaHIEM Ta apCEHOM Yy
BYyTUJIbHOMY TacTy c¢8B maxTu «3axigHo-/onbOacbka» (Ykpaina) / YepHoOyk
Ounexcanap IBanosuu, ImkoB Banepiit Banepiitouu // 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://ir.nmu.org.ua/handle/123456789/166621

109. ImkxoB B. B. TI'eonoro-texnomnoriuni ocobmuBocTi IIpokoneHKiBCHKOTO
HadToBoro ponoBuma (Ykpaina) / ImkoB Banepiit BanepiiioBuu, J[lpemmax
Omnekcannp CranicnaBoBud, Yevens [Tano 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. — Pexxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166739

110. YepuoOyk O. 1. 38’30k Mk repMaHieM Ta MapraHileM y BYT1IbHOMY IIJIACTy C8B
maxtu «3axigHo-Jlondaceka» (Ykpaina) / UepnoOyk Onekcannp IBanoBud, lmikos
Banepiit Banepiitosuu // 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 moctymy :
https://ir.nmu.org.ua/handle/123456789/166740

111. IIpo 3B'I30K MiXX BMICTaMU T'€pMaHIlO0 Ta CIPKU 3arajibHOi y ByTUIbHOMY ILJIACTI
c8B maxTH «3axigHo-Jlonbackka» (Ykpaina) / ImkxoB Banepiii BanepiiioBuy,
UepnoOyk Omnekcannp IBanoBu4, Ko3zap Mukona Antonosud, [pemmak Onexcanap
CranicmaBoBuu, Yeuensr ITaBmo Omnerosuu // 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. — Pexxum JOCTYITY
https://ir.nmu.org.ua/handle/123456789/166735

112. Tlpo cTaTUCTUYHUHN 3B'SI30K MK BMICTaMU T€pMaHIIO0 Ta CBUHIIIO Y BYT1JIbHOMY
macTi c8B maxTtu «3axigHo-lonbacekay (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
UepnoOyk Onekcannp IBanoBuu, Ko3zap Mukona Aatonosud, [pemmak Onexcanap
CranicnaBouu, Yewenb IlaBmo Omnerosuu // 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,
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2024, — Pp. 95-126. — Pexum JTOCTYMY
https://ir.nmu.org.ua/handle/123456789/166747

113. TmkoB B. B. I'eonoro-texnonoriuai oco6muBocTi [Ipmmyiibkoro HadTOBOTO
ponoBuma (Ykpaina) / ImkoB Banepiii BanepiiioBuu, J[pemmak Oinekcanap
CranicmaBoBuu, Yeuens [TaBno Omerosuu // 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.
— Pexxum moctymny : https://ir.nmu.org.ua/handle/123456789/166748

114. YepuooOyk O. 1. 38’30k Mk repMaHieM Ta MapraHileM y BYT1JIbHOMY ILJIaCTy C8B
maxtu «3axigHo-Jonbaceka» (Ykpaina) / Yepnodyk Onexcanap IBaHoBuu, lmkos
Banepiit Banepiiiosuu // 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. — Pexum goctymy :
https://ir.nmu.org.ua/handle/123456789/166749

115. IIpo 3B'30K MiXX BMICTaMU T'€pMaHIlO Ta Mapratifo y ByruibHoMYy miacti c10B
maxtu «CramkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YepnoOyk Onexcanap
IBanoBuy, Ko3ap Mukona Antonosud, [pemmnak Onekcanap CraniciaBoBuy, Yeuenb
ITaBmo 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. — Pesxum noctymy : https://ir.nmu.org.ua/handle/123456789/166809

116. ImxoB B. B. Teonoro-rexHosoriyni 0coOaMBOCTI  Pag4eHKIBHKOTO
HadrorazoBoro pojosuima (Ykpaina) / lmkxoB Banepiit BanepiitoBuu, Jlpemmak
Ounekcanap CranicnaBoBud, Yeuens [laBno Omerosuu // 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 goctymy :
https://ir.nmu.org.ua/handle/123456789/166810

117. YepnoOyk O. 1. IIpo 3B’A30K MK repMaHieM Ta MOTY>KHICTIO y BYTUIBHOMY
miacty c8B maxTH «3axigHo-JlonOackkay (Ykpaina) / YepHoOyk Onekcanap
IBanoBuy, ImkoB Banepiit BanepiitoBny, ManapikeBuu Bacune Mukonaiiouy //
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. — Pexum goctymy :
https://ir.nmu.org.ua/handle/123456789/166812

118. IIpo 3B'130Kk MK BMICTaMH T€pMaHil0 Ta KOOaJIbTy y ByriibHOMY Iuiacti cl10B
maxtu «CramrkoBa» (Ykpaina) / ko Banepiit BanepitioBuu, YeproOyk Onexcanap
IBanoBuuy, Kozap Mukona Aatonosud, [[pemmak Onexcanap CraniciaBoBud, Yedenb
[TaBno Onerosuu // Modern challenges: trends, problems and prospects development :
with the Proceedings of the 18th International Scientific and Practical Conference
(May 07-10, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 78-110. —
Pexum noctymy : https://ir.nmu.org.ua/handle/123456789/166852

119. TmkoB B. B. [TI'eosnoro-rexHosnoriuni o0coOauBOCTI Po3manHiBChbKOTo
HadTorazokonaeHcatHoro ponosuina (Ykpaina) / lmko Bainepiii BanepiiioBuy,
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Jpemmak Onexcanap CranicnaBoBud, Yeuens I1aBiao Onerosud // 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. YepnoOyx O. L. IIpo ctaTucTuyHuUil 3B's130K M>K BMICTaMU F€PMaHI0 Ta MEPKYPIIO
y ByrinbHOMY macti ¢l0B maxtu «CramkoBa» (Ykpaina) / UepnoOyk Onekcanmip
IBanoBuy, ImkoB Baiepiit Banepiitouu, [lamenko IlaBino Cepriiiouu // 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  gocrymy :
https://ir.nmu.org.ua/handle/123456789/166854

201. ImkxoB B. B. TI'eomoro-texnomnoriuai oco0muBocTi CepeaHsaKiBChKOIo
HadrorazokonaeHcatHoro ponaosuina (Ykpaina) / lmkoB Bainepiii BanepiiioBuu,
Jpemmak Onekcanap CraniciaaBoud, Yeuens [Taiio 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 noctymy : https://ir.nmu.org.ua/handle/123456789/166865

202. 3B'130K M BMICTaMH T€pPMaHIIO Ta HIKENIO y BYribHOMY IuiacTi cl0B maxTu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Ounekcanap
IBanoBuy, Kozap Mukona AntonoBud, [pemmak Onexkcanap CraniciaBoBud, Yedenb
[Taio 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. YepnoOyk O. 1. [Ipo 3B'a30K MIXK BMICTaMH T€pMaHii0 Ta PTOPY Y BYTUIbHOMY
macTi ¢10B maxtu «CramkoBay (Ykpaina) / UepnoOyk Onekcanap [BanoBuy, [mkos
Banepiit BanepiiioBuu, Ilamenko IlaBno Cepriviosuu // 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 cTaTUCTUYHUH 3B'SA30K MK BMICTaMH T€pMaHil0 Ta BaHAII0 y BYTUTLHOMY
miacTi ¢10B maxTtu «CramkoBa» (Ykpaina) / [mkoB Banepiit BanepiiioBuy, YepHoOyk
Onekcanap IBanoBuu, Kozap Mukona AnToHOBHY, [pemmak OiekcaHap
CranicnaBosuu, Yeuens [TaBno Omnerosuu // 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. — Pesxxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166930

205. ImxoB B. B. Teonoro-texnomoriuni ocobmuBocti  CoJIOXiBCHKOTO
ra3okoHjieHcaTHOTO pojoBuiia (Ykpaina) / [mkoB Banepiit BanepiitoBuy, Jlpemimak
Omnekcanap CranicnaBoBuy, Yeuens IlaBno 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. — Pesxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166934
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206. ImkoB B. B. IIpo craTucTiyHuii 3B'130K MK BMICTaMU T€PMaHiI0 Ta OEpUIIiio y
ByritbHoMy TuiacTi clOB maxtu «CramkoBay (Ykpaina) / ImkxoB Banepiit
Banepiiiopuu, UepHoOyk Omnexcannp IBanoBuu, Ilamenko IlaBmo Cepriiiouy //
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 JOCTYIIY '
https://ir.nmu.org.ua/handle/123456789/166938

207. 3B'130K Mk BMICTaMH T'€pMaHil0 Ta XpOMYy Yy BYTiIbHOMY Iuiacti cl0B maxTu
«CramkoBa» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk Omnexcanap
IBanoBuy, Kozap Mukona Antonosud, [pemmnak Onexkcanap CraniciaBoBud, Yevenb
[Taio 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://ir.nmu.org.ua/handle/123456789/167021

208. ImkoB B. B. [Ipo cratucTuyHuii 3B'A30K MK BMICTaMU T€PMaHIIO Ta apCceHy y
ByruibHOMy Tutacti c¢l0B maxtu «CramkoBa» (Ykpaina) / I[mkoB Banepiii
Banepiiiobuu, YepnoOyk Omnexcannp IBanosuu, Ilamenko IlaBmo Cepriiiouy //
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 pgoctymy :
https://ir.nmu.org.ua/handle/123456789/167026

209. ImkoB B. B. I'eonoro-texnosoriuni oco6muBocTi CodiiBCcbKkoro HahTOBOIO
ponoBuia (Ykpaina) / ImkoB Banepiii BanepiitoBuu, [lpemmak Onexcaniap
CranicnaBosnu, Yeuens ITaBno Onerosuu // 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. TIpo 3B'sI30K MK BMICTaMHM I'€pPMaHIO Ta CBHUHLIO y BYriibHOMY Ijacti cl0B
maxtu «CramkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YepaoOyk Onexcanap
IBanoBMyY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBuy, Yevenb
[TaBno Onerosuy // 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. — Pexum
noctymy : http://ir.nmu.org.ua/handle/123456789/167056

211. TmxoB B. B. Ilpo craTucTu4HMii 3B'I30K MK BMICTaMU TE€pPMaHil0 Ta CIPKH
3arajabHO1 y ByruibHOMY 1uiacTi ¢10B maxTtu «CramkoBay (Ykpaina) / [mkoB Banepiit
Banepiiiopuu, UepnoOyk Omekcanap IBanosuu, Ilamenko IlaBmo CepriiioBuy //
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. 133-163. — Pexum JOCTYITY
http://ir.nmu.org.ua/handle/123456789/167057

212. TmkoB B. B. Teonoro-texHosoriudi oco0auBocTi CyX0o1011BCHKOTO
HadTorazokonaeHcatHoro ponosuina (Ykpaina) / lmkos Bainepiii BanepiiioBuy,
Hpemmak Onexcannp CraniciaBoBud, Yeuens [TaBno Onerosuu // Methodology and
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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 JOCTYITY '
http://ir.nmu.org.ua/handle/123456789/167058

213. IIpo 3B's130K MK BMICTaMU T€pPMaHii0 Ta MOTYKHICTIO BYT'UIbHOTO miacTy cl0B
maxtu «CramkoBay (Ykpaina) / lmikoB Banepiii BanepiiioBud, YepHoOyk Onekcanap
IBanoBuu, Kozap Mukona Aatonosud, J{pemmnak Onexcanap CranicinaBoBuy, Yeuenb
[TaBno 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
nocrymy : https://ir.nmu.org.ua/handle/123456789/167106

214. TmixoB B. B. Ilpo reonoro-rexHonorigydi oco0auBocTi CxiIHO-XapKiBIIIBCHBKOTO
ra3okoHjieHcaTHOro pojosuina (Ykpaina) / ImikoB Banepiii BanepiitoBuu, bepe3nsik
Onena OnekcanapiBua, Yewens IlaBao Onerosuu // 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. — Pexum
noctymy :http://ir.nmu.org.ua/handle/123456789/167107

215. ImxoB B. B. CtaTucTuyHuil 3B'130K MIK BMICTaMU F€pMaHIIO Ta 30JBHICTIO Y
ByruibHOMy Tutacti c¢l0B maxtu «CramkoBa» (Ykpaina) / I[mkoB Banepiii
BanepiitoBny, YepnoOyk Ounekcanap IBanosuu, Ilamenko Ilasno Cepritiouu // 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 mpoctymy :
http://ir.nmu.org.ua/handle/123456789/167108

216. 3B'130K MIX BMICTaMHU T'€pPMaHII0 Ta XpOMY Yy BYTUIBHOMY IUIacTl €5 MIaXTH
«ITaBnorpancekay» (Ykpaina) / llukos Banepiit BanepiitoBuu, YepHoOyk Onekcanap
IBanoBuY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBud, Yevenb
[TaBno 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. TImkoB B. B. T'eomoro-texnomoriuni ocobmuBocTi TamamaiBchKoro
ra3okoHjieHcaTHOro pojosuina (Ykpaina) / ImikoB Banepiii BanepiitoBuu, bepesnsik
Ounexcanap Onekcanaposud, Ueuens [Tasmo Onerosuy // 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 goctymy : https://ir.nmu.org.ua/handle/123456789/167174

218. Imko B. B. [Ipo cTraTucTuunmii 3B'130K MiK BMICTaMHU T€pMaHil0 Ta OCpUIIiio y
ByriibHoMy Tiacti ¢5 maxrtu «IlaBnorpanceka» (Ykpaina) / I[mkoB Banepiit
Banepiiiouu, UepHoOyk Omnexcanap IBanosuu, Ilamenko ITaBmo Cepriiiouy //
Modern technologies among us in the environment : with the Abstracts of the XXIV
International Scientific and Practical Conference, June 17-19, 2024, Rome, Italy. —
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Rome, 2024, — Pp. 144-174. — Pexum JOCTYTY
https://ir.nmu.org.ua/handle/123456789/167175

219. ImxoB B. B. I'eonoro-rexHomoriuni ocobmmBocti TpocTsiHEebkoro HadhTOBOTO
pomouma (Ykpaina) / ImkxoB Banepiit BanepiiioBuu, bepesnsk Omnekcanap
Omnekcannposud, Yeuens [TaBmo Onerosuu // 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. — Pexxum poctymy : https://ir.nmu.org.ua/handle/123456789/167221

220. ImxoB B. B. I'eonoro-texHosoridydai ocobiuBocTi TypyTHHCBKOTO Ha(TOBOTO
ponoBumia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, bepesnsk Omnexcanap
Onexkcanaposud, Yeuens I1aBno Onerosuy // 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. ImxoB B. B. TI'comoro-rexHojoridui ocoOIMBOCTI  XyXPSHCHKOTO
HagTorazokoHaeHcatHoro pojosuiia (Ykpaina) / ImkoB Banepiii BamnepiioBuy,
bepesnsk Onena OnekcanapiBaa, Yedens [TaBno 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. — Pexum JOCTYITY
- https://ir.nmu.org.ua/handle/123456789/167297

222. TmkoB B. B. I'eosoro-rexHosoriuni 0co6auBocTi YepBOHO3asIpChKOTO Ta30BOTO
ponoBuiia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, bepesnsk Omnekcanap
Ounexcanaposuuy, Yeuess [Tasio 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 JOCTYITY
- http://ir.nmu.org.ua/handle/123456789/167336

223. ImkoB B.B., backesnu O.C., Kosiii €.C., Ipemmak O.C., ITamenko I1.C., Kozap
M.A., Kac’ssaenko T.M. (2024). Oco611MBOCTI 3MiHM TOHKOI KPUCTATIYHOI CTPYKTYPH
kBapiyy CHHSBCHKOTO pPOJOBHUIIA TPAHITIB MiJ BIUIMBOM OYpOBHOYXOBHUX
po06iT. 30ipHUK HayKOBHUX npaub HI'Y. Neo 76. C. 142-
157. https://doi.org/10.33271/crpnmu/76.142

224. TmxoB B.B., Ko3iii €.C., YeproOyk O.1., [Tamenxko I1.C., Ko3zap M.A., Ipemmaxk
0.C. (2024). ITpocTopoBHii pO3MOILI T€PMaAHIIO Y ByTUIBHOMY IIIACTI C7" MOJIS MaXTH
«IlaBnorpancekay. 30ipauKk ~ HaykoBux  mpars HIY.  Ne76. C.  158-
172. https://doi.org/10.33271/crpnmu/76.158

225. OcobIMBOCTI PO3MOLTY Ta 3B’SI3Ky T€PMaHiI0, 30JbHOCTI Ta OEpUIIito y BYTLILI
iacta ¢5 noss maxtu «bmaromataa» / B. B. Imkos, €. C. Kosiit, O. 1. UepHoOyk,
M.A. Koszap, I1. C.ITamenko, O. C. Jpemmak // TexHomorii i mpoiecu y TipHUITBI Ta
OyIIBHMIITBI : 30ipKa Te3 HayKOBO-IpakTU4YHOi KoH(pepenuii. — Jlyupk @ JIBH3
«JoHHTY», 2024. — C. 9-17. — Pexxum JOCTYITy
http://ir.nmu.org.ua/handle/123456789/167503
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226. BrimuB 6ypoBHOYXOBUX POOIT HAa pO3MIpH €JIeMEHTapHOI KOMIPKH KPUCTATIYHOT
rpaTtku kBapity CuHSBCHKOTO pojaoBwuia rpaHiTis / B. B. Imkos, O. C. backesuy, €. C.
Koziit, O. C. JIpemmak, T. M. Kac’saenko // TexHosorii 1 mpoiiecu y TIpHUIITBI Ta
OymiBHHMNTBI : 30ipKka Te3 HAyKOBO-TPAKTUYHOI KoH(pepenmii. —  JIyIpk :
JABH3 «1oaHTVY», 2024. — C. 22-31. — Pexum JIOCTYIIY:
http://ir.nmu.org.ua/handle/123456789/167504

227. CTaTUCTHYHUHN 3B'130K MK BMICTaMU OEpHITIIO Ta CIPKHU 3araJIbHOI y BYT1JILHOMY
wiacti ¢5 maxtu «IlaBnorpagceka» (Ykpaina) / Imko Banepiit BanepitioBuy,
[Tamenko IlaBno CepriiioBuy, Ko3ap Mukona AurtoHoBuu, Jlpemmak Onexcanip
CranicnaBosuu, Yeuens [1aBno Omnerosuu // 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. ImkxoB B. B. I'eonoro-texHosmoriudi oco0auBocTi SpommiBchkoro Ha(TOBOroO
pomoBumia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, bepe3nsk Omena
Onekcannpisaa, YUeuens [TaBmo Onerosud // 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 noctymy: https://ir.nmu.org.ua/handle/123456789/167656

229. TmkoB B. B. 3B'a30K MK BMICTaMH apCeHy Ta CIPKH 3arajibHOi y BYT1JIbHOMY
wiacti ¢5 maxtu «[laBnorpaaceka»y (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
Hpemmak Onekcanap CranicnaBosud, [lamenko ITasno CepritioBuu // 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. TmkoB B. B. 3B's130k Mk BMicTaMu (PTOpY Ta CIpKH 3arajibHOi y BYTiITBHOMY
miacti ¢S5 maxtu «llaBmorpaaceka» (Ykpaina)/ ImkoB Banepiii BanepiiioBuy,
Hpemmak Omnekcanap CraniciaaBoud, [lamenko IlaBmo CepriiioBuu // Actual
problems of professional education: experience and prospects : with the abstracts of
XXXIlI  International  Scientific and  Practical  Conference,  Munich,
Germany (August 12-14, 2024). — Munich, 2024. — Pp. 48-79. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167746

230. ImkxoB B. B. OcHoBHi ocobmuBocTi OymoBu 3axigHO-XapKiBIIIBCHKOTO
HadrorazokonaeHcaTHoro poxoBuma (Ykpaina) / ImkxoB Banepiit BanepiiioBuy,
bepesusik Onena OnekcanapiBaa, Yeuens [TaBno Omerosuu // 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. 15-47. - Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/167745

231. CTaTUCTHUYHUMN 3B'I30K MI>K BMICTaMu O€pHUIIIIO Ta CIPKH 3arajibHO1 y BYTUIbHOMY
miacti ¢S5 maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
[Tamenko IlaBno CepriiioBuy, Kozap Mukona AntoHoBuu, [pemmak Onexcanip
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CranicinaBosuy, Yeuens [TaBno Onerosuy // Social adaptation of the individual in the
conditions of social transformations : with the proceedings of the XXXI1 International
Scientific and Practical Conference (August 13 — 16, 2024) Hamburg, Germany. —
Hamburg, 2024. — Pp. 43-79. — Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/167747

232. XaputonoB M.M., Pyna 1.B., MaptunoBa H.B., 3onoroBchka O.B., bepesnsk
0.0. (2024) Ocob6mmBOCTI TPOIECIB TEPMOJIIZy BYTUIBHOI 301 BHHOCY Ta OCamy
CTIYHUX BOJ OKPEMO Ta B cyMil 3 010Macorw €HeprokyJbTyp. ExonoriuHi Haykw,
Ne3(54). — C.113-120. https://doi.org/10.32846/2306-9716/2024.ec0.3-54.17

233. TIpo 0coOGIMBOCTI CTAaTUCTHUYHOTO 3B'si3Ka MK BMICTAaMH KOOAIbTy Ta CIPKH
3arajibHOi y BYTrutbHOMY IutacTi ¢5 maxtu «[laBiorpaaceka» (Ykpaina) / Imikos
Banepiit BanepiitoBuu, [Tamenko IlaBno CepriiioBuu, Kozap Mukona AHTOHOBHUY,
bepesusik Onena OnekcanapiBHa, ['padoBerbkuii AnsoepT €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. T1po 3B'130K MK BMICTaMH BaHA/iI0 Ta CIPKH 3arajbHOI y ByTiIbHOMY IIJIAcCTi ¢5
maxtu «[laBmorpanceka» (Ykpaina) / Imkos Banepiii Banepiiiouy, ITamenko I1aBio
CepriiioBuu, Ko3zap Muxkona AutoHoBuY, bepesnsk Onena OinekcanpiBHa, Yeuennb
ITaBmo Onerosuu // Integration of science and practice as a mechanism of effective
development : Proceedings of the Il International Scientific and Practical
Conference (September 10-13, 2024), Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 67-104. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/167972

235. I1po 3B'130K Mi>k BMICTaMH BaHA/(110 Ta 30JIbHICTIO Y ByTUILHOMY IIJIACT1 €5 MIaXTh
«[laBnorpaaceka» (Ykpaina) / ImkoB Banepiit BanepiitoBuu, Ilamenko IlaBmo
CepriitoBuu, Ko3ap Mukomna Aatonosudy, bepesnsk Onena OnexkcanapiBHa, Yeuensb
[TaBno Omneroeuu // Modern trends in the development of science and information
technologies : Proceedings of the |IIl International Scientific and Practical
Conference (September 17-20, 2024), Sofia, Bulgaria. — Sofia, 2024. — Pp. 49-86. —
Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/167975

236. IIpo cTaTucTHYHMIA 3B'I30K MK BMICTaMH KOOAIBTY Ta 30JbHICTIO Y BYTUTEHOMY
wiacti ¢5 maxtu «[laBnorpaaceka»y (Ykpaina) / ImkoB Banepiit BanepitioBuy,
Hpemmak Onekcannp CranicnaBoBud, Ko3ap Mukona AnutonoBud, bepesnsik Onena
OunekcanapiBua, Yeuens [TaBmo Onerosuu // 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. — Pexxum poctymy: https://ir.nmu.org.ua/handle/123456789/167976

237. 3B's130K MK BMICTaMU OEPIITIIO Ta 30JBHICTIO Y BYTUIBHOMY IIACTI C5 IIAXTH
«ITaBnorpanceka» (Ykpaina) / ImkxoB Banepiit BanepiioBuu, Ilamenko Ilaio
CepriitoBuu, Kozap Muxona AnuronoBud, bepesnsk Onena OnekcanapiBHa, Yedenb
[TaBno Oumerosuu // 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 noctymy: https://ir.nmu.org.ua/handle/123456789/167977
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238. IIpo 3B'sI130K MK BMICTaMHU MapraHillo Ta 30JbHICTIO Y BYTUIBHOMY ILJIACTI C5
maxtd «IlaBnorpanceka» (Ykpaina) / ImkoB Banepiii BanepitioBuu, [lpermak
Onekcanap CraniciaBoBud, Kozap Mpukona AmsTOHOBHY, bepesnak Onena
OnexcangpiBua, Yeuens IlaBao Omnerosumu // 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. - Pexxum
nocrymy: https://ir.nmu.org.ua/handle/123456789/167979.

239. I1po 3B'130K MIXK BMICTaMH XpOMY Ta 30JIbHICTIO Y ByTUIBHOMY IUIACTi €5 MIaXTH
«[TaBnorpaaceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuy, Jlpemmak Osekcanap
CranicnaBoBuu, Kozap Mukona AntoHoBu4Y, bepesnsik Onena OuekcanjapiBHa,
Yeuens [TaBno Onerosuu // 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. CratucTHYHUH 3B'SI30K MiXK BMICTaMH HIKEJIO Ta 30JIbHICTIO Y BYT'LIBHOMY TIACTI
c5 maxtu «lIlaBnorpaaceka» (Ykpaina) / lmkoB Banepiit BanepiiioBuu, [pemmak
Onexcanap CranicmaBoBud, Kozap Muwukona AmnTOoHOBHY, bepesnsk Orena
OmnekcangpiBua, Yeuens IlaBiao Omerosuu // 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 poctyny: https://ir.nmu.org.ua/handle/123456789/167981.

241. Ipo 3B'A30K MK BMICTaMU MEPKYPIIO Ta 3HAYEHHSIMH 30JIbHOCTI Y BYT'UIbHOMY
miacti ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onekcannp CranicinaBoBud, Kozap Mukona AutoHosud, bepesnsik Onena
OmnekcanapiBHa, Yeuenn IlaBmo Omerosumu // World educational trends: lifelong
learning in the information society : Proceedings of the V11 International Scientific and
Practical Conference (October 15-18, 2024) Athens, Greece. — Athens, 2024. — 103-
140. — Pesxum noctymy: https://ir.nmu.org.ua/handle/123456789/167982.

242. I1po 3B'I30K Mi’K BMICTaMU apCEHY Ta 30JIbHICTIO y BYT1JIbHOMY IJIACTI C5 MAXTH
«ITaBnorpancekay» (Ykpaina) / [mkos Banepiii BanepiitoBuu, Jpemmak Onekcanap
CranicnaBoBuu, Kozap Muxona AunToHOBHY, bepesnsk Onena OnekcaHnpiBHa,
Yeuens IlaBmo Omerosuu // 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. —
Pexum noctymy: https://ir.nmu.org.ua/handle/123456789/168310.

243. CtatucTUYHUH 3B'130K MI>K BMICTaMU CBHUHIIIO T 30JIbHICTIO Y BYT1JILHOMY TTACTi
c5 maxtu «IlaBmorpaaceka» (Ykpaina) / lmkoB Banepiit BanepiitoBuu, J[permmax
Onexkcannp CranicnaBoBuy, Kozap Mukona AxtoHOBWY, bepesnsk Oiena
OnekcannpiBua, Yeuens [laBmo Onerosuu // Computer-integrated technologies of
automation of technological processes : (November 05 — 08, 2024) Hamburg,
Germany. — Hamburg, 2024. — Pp. 116-154. — Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/168311.
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244. Ptyth y HadTax aeskux pojaosuil JHinmpoBcbko-JloHenbkoi 3anaaunu / [mkos B.
B., Kozsiii €. C., JIpemmak O. C., ITamenko I1. C., Koans C. O., bpaxuuk M. €. //
['eorexniyni mnpobrmemu po3podbku pomoBumr : Marepianu XXII MixaapogHoi
koH(pepenii Monoaux BueHHX (24 xoBTHS 2024 poky, M. [uimpo). — JlHimpo :
IacTuTyT Teorexniunoi mexaniku iM. M.C. ITomsxoBa HAH Ykpaiau, 2024. — C. 83-
87. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168980

245. Tlpo 3MiHy po3MIpiB €IeMEHTapHOT KOMIPKM KBapily y TpaHiTax IiJl BIUIUBOM
OypoBuOyxoBux poOit (Ha npukiaal Cunsscekoro ponosumia) / lmkos B. B., Ko3ii
€. C., Hpemmak O. C., Ilamenko II. C., Yeuens II. O., Kacbsnenko T. M. //
['eotexniuni mnpobOnemu po3poOku poxaosuil : matepianu XXII MixHapoaHoi
koHpepeHIii Mojmoaux BueHHX (24 >xoBTHS 2024 poky, M. JlHimpo). — Huimpo :
[ncTuTyT reorexniunoi mexaniku iM. M.C. IonsxkoBa HAH VYkpainu, 2024. — C. 37-
39. — Pexxum nmoctymy: https://ir.nmu.org.ua/handle/123456789/168978

246. TIpo 0COONMBOCTI CTAaTUCTUYHOTO 3B’SI3KYy MDK OEpHIIIEM Ta 30JBHICTIO Y
BYT1JILHOMY ILJ1aCTi ¢S5 (Ha mpukJiiai nofis maxtu [laBnorpanaceka) / Imikos B. B., Ko3iit
€. C., Ipemmak O. C., ITamenxko II. C., bepesnsk O. O. // I'eoTexHiuni mpodiemMu
po3poOku poposuill : Mmatepianu XXII MixuHapoaHoi KOHGEpPEHIli MOJIOAUX BUYCHHUX
(24 xoBtHs 2024 poky, M. JHinpo). — JIHIIpo : [HCTUTYT reoTeXHIYHOT MEXaHIKHU 1M.
M.C. TIlonskoa HAH  Vkpaiau, 2024. - C. 31-33. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/168975

247. Jlesiki 0cOOJIMBOCTI MPOCTOPOBOTO PO3MOJILTY T€PMaHII0 Y BYT'UIbHOMY ILJIACTI C7H
B Mexax ot maxtH «llaBmorpanceka» / ImkoB B. B., Kosiit €. C., JIpemmak O. C.,
[Mamenko II. C., Bepesnsak O. O., Tpopumenko JI. I1. // I'eorexniuni mpodieMu
po3poOku ponosuil : Marepianu XXII MixxnaponHoi KoHbepeHIlii MOJIOANX BYSHUX
(24 xoBtHs 2024 poky, M. JIHinpo). — J{HInpo : [HCTUTYT T€OTEXHIYHOI MEXaHIKHU 1M.
M.C. [IlonskoBa HAH  Vxkpainu, 2024. - C. 17-20. - Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/168974

248. Pe3ynbpTatu JOCTIAKEHb BMICTY HAQTOMPOAYKTIB Y BOJI Ta JOHHHUX BIIKJIaaax
o3zepa «Kypsiue» (Ykpaina) / IIeens Poman CepriitoBuu, Tpodumenko JlroGos
IlerpiBHa, [mukoBa €Brenis BanepiiBHa, TpydanoBa Mapuna OnekcanapsHa, [mkos
Banepiit Banepiitosua / 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 noctymy: https://ir.nmu.org.ua/handle/123456789/168973

249. 3B'130k MDK BMICTaMu OEpHWIIiI0 Ta HIKENIIO y BYTUIBHOMY IUIACTI C5 MIaXTH
«ITaBnorpancekay (Ykpaina) / [mkoB Banepiit BanepitioBuu, [pemmmak Onexcanap
CranicnaBoBud, Kozap Mmuxkomna AnrtoHoBu4, bepesnsk Onena OnekcaHnpiBHA,
Yeuensr IlaBmo Onerosuu // 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. [Ipo cratucTUyHUM 3B'SI30K MIXK BMICTaMU OEpUIIIIO Ta KOOAIbTY y BYTUIbHOMY
miacti ¢S5 maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onexcannp CranicnaBoBud, Kozap Mukona AutoHoBud, bepesnsik Onena
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OnekcannpiBua, Yeuens ITaBao Onerosuu // 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. — Pexwum
nocrymy: https://ir.nmu.org.ua/handle/123456789/168971

251. 3B'130K MiX BMICTaMHU OEpHIIII0 Ta MEPKYPII0 Y BYTIILHOMY TUIACTI CS5 IIaXTH
«ITaBnorpanceka» (Ykpaina) / ImkoB Banepiii Banepiiiopuu, Jlpemmak Onexcauap
CranicnaBouu, Koszap Muxona AntoHOBHY, bepesnsx Omnena OnekcanapiBHA,
Yeuens [laBno Onerouu // 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 moctymy: https://ir.nmu.org.ua/handle/123456789/168654

252. 3B's130K MK BMIicTaMU (PTOpY Ta 30JbHICTIO Y BYTIJIBHOMY IUIACTI C5 IIaXTH
«[TaBnorpaaceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuy, Jpemmak Osekcanap
CranicnaBoBuu, Kozap Mukona AntoHOBHY, bepesnsk Onena OuekcanjapiBHa,
Yeuens [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 moctymy: https://ir.nmu.org.ua/handle/123456789/168653

253. 3B'S30K MK BMICTaMH OEpIIIII0 Ta apCeHy y BYTUIBHOMY TUIACTI C5 MIAXTH
«[laBnorpaaceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuy, [Ipemmak Ozexcanap
CranicnaBoBuu, Kozap Mukona AxtoHOBHY, bepesnsk Onena OuekcanjapiBHa,
Yeuens [TaBno Omerosuu // 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. CTaTuCTUYHUH 3B'130K M1 BMICTaMH CBUHIIIO Ta 30JIHICTIO Y BYT1JIbHOMY TLJIACTI
c5 maxtu «IlaBmorpaaceka» (Ykpaina) / ko Banepiit BanepiitoBuu, Jpemmax
Onekcanap CranicnaBoBud, Kozap Muxkona AHtoHOBHY, bepesnsik OleHa
OnekcannpiBua, Yeuens [laBmo Onerosuu // Computer-integrated technologies of
automation of technological processes : (November 05 — 08, 2024) Hamburg,
Germany. — Hamburg, 2024, — Pp. 116-154. - Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/168311

255. T1po 3B's130K Mk BMICTaMU apCeHy Ta 30JIbHICTIO Y ByTUTRHOMY IUTACTI €5 MIaXTH
«ITaBnorpanceka» (Ykpaina) / [mkoB Banepiii BanepiitoBuu, Jpemmak Onexcanap
CranicnaBoBud, Kozap Mmuxkomna AnrtoHoBu4, bepesnsk Onena OnekcaHnpiBHA,
Yeuensr IlaBmo Omnerosuu // Modern generation: current problems, experience,
development prospects : Proceedings of the X1 International Scientific and Practical
Conference (November 12-15, 2024) Seville, Spain. — Seville, 2024. — Pp. 111-150. —
Pexxum moctymy: https://ir.nmu.org.ua/handle/123456789/168310
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YUYACTH YKPATHCBKOI'O )KIHOIITBA B
HAIIIOHAJIBHO -KYJIBTYPHOMY BIAPO/’KEHHI
3AXIJTHOYKPAIHCBKHNX 3EMEJIb (JIPYT' A
HOJIOBUHU XIX — TOYATOK XX CTOJIITTA)

Spomyk Inna BosoaumupiBHa,

KaHAUAaT ICTOPUYHHUX HAYK, IOIEHT, JOIEHT KadeapH MOJITHYHUX HAayK Ta 1CTOpii,
KuiBchKkuii HallioHAIBHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITEKTYPH,

M. Kuis

[cTopito ykpaiHchkux 3emenb XIX CTOMITTS Ha3UBalOTh €MOXOK HaIiil 1
HalllOHaNI3MIB, 100010 (OpPMYyBaHHS MOJEPHHX CYCIUIBCTB Ta MOJEPHHUX
1IEHTUYHOCTEMN, TIEP10IOM HalllOHAJIbBHUX PYXIB Ta HAIlIOHAJILHOTO BiApoeHHs. Ha
YKpPaiHCbKOMY IPYHTI — II€ HE TUIbKM J100a HaI[lOHAJIBHOIO BIAPOJKEHHS, a W Yac
MOCTYNOBOTO (hOPMYyBaHHS HAI[IOHAJIBHOI 17€0JI0T1i, HAalllOHAIbHOI 1IEHTUYHOCTI Ta
CTBOPEHHS MEPIIMX MOJITUYHUX MporpaM oprasizauid ta naptiil. IIporarom XIX
CTOJIITT B pPI3HUX KYTOUYKax YKpaiHM (POpMyeTbCs 171€d €AHOCTI YKPaiHChKHX
KYJBTYPHHUX CBITIB, KOTP1 B CHJIY MOJITHYHUX OOCTABUH OYyJIM PO3/1JICHI MIXK PI3HUMHU
imriepisimu. He nutie B cdepi KynbTypH, a i B cdepi 11e0J10r11, BCyneped pi3HOTO POy
IMITIEPCHKUX 3a00pOH, BU3PIBAE 1]1e €THOCTI YKPATHCHKOTO HApOY.

[IporpecuBHa 3axiIHOyKpaiHChKA IHTEMIT€HIIIS 171€10 HallIOHATIBLHOTO BiJIPOJKEHHS
NOB'sI3yBaJa 3 MPOCBITOIO HAPO/IY HA 3aca/iax MOBH, JIITEPATYPH, IyXOBHOTO PO3BUTKY.

HaykoBi nociikeHHs Iepio iy HallloHATBHOTO BiIPOJIKEHHS YKPAiHCHKUX 3€MEIlb
akTyainbHe ¥ HuHI. OcOONMBHI 1HTEpeC BUKJIMKA€E MNpoOJIeMAaTHKa, MOB’s3aHa 13
(bopMyBaHHSM  HalllOHAJBHOI CaMOCBIJOMOCTI, CTAHOBJEHHS 1 KOHCOJIJAIli
YKpaiHChbKOi Hallii. BaroMuM ctae npuiayyeHHsl yKpaiHChKHX JKIHOK JI0 OPTaHi30BaHUX
NpOsIBIB  KUTTA CBOTO HApPOIy, TMOTJIMONIOETHCA TOYYTTS  TPOMAASHCHKOT
BIIMOBIATBHOCTI, SIKE CTAJIO HE JIUIIIE TOJOBHOIO MiJCTABOIO JJIsl YCBIIOMJICHHS HEIO
CBOET POJIl B CYCHUJIBCTBI, @ ¥ OJHIEI0 3 HAMBaXJIMBIIIMX MEPEIyMOB MOIIUPEHHS
PI3HOILJIAHOBOTO ’KIHOYOT'O PyXY, TYPTYBaHHS B OKpeMI >KiHOU1 OpraHi3arlii.

Opranizaiiiiine CTaHOBJICHHS YKPATHCHKOTO )KIHOYOTO PyXy Ta OpMyBaHHS HOTO
TEOPETUYHUX OCHOB Yy Mexkax ABCTpO - YTOPCBHKOi immepii Oepe CBiil MOYaToK Bij
MepIINX CBITCBKMX TOBapUCTB KIHOK CximHoi ['ammuman. Tak, OCHOBOIO
E€MaHCUTIALIMHUX TOTJIAMIB 1 opraHizamiiHux 3axoniB Haramii KoOpuHCbKOI B
3aCHYBaHHI IPOMaJICBKOTO 00’ €THaHHS KIHOK-YKpaiHOK y M. CTaHiciaaBoBi Oyiu 11ei
paZuKaIbHOTO MOJOJIKHOTO PyX, y L0 yocoOmtoBaiucs 3 iMmeHamu [. @panka it M.
[TaBnuka, Ta KepiBHUKA CTyJIeHTChKOTO ToBapucTBa «Ciu» y Binni O. Tepraenpbkoro.
Bubip Kob6puncskoro CraHicinaBoBa, sIK APyroro 3a BEIMYMHOIO CXITHO TajJUIbKOIO
MicTa micias JIbBOBa, MJisi CTBOpPEHHS >KIHOUOI OpraHizaiii HOBOIO THIY HE
BunaakoBuil. Y smctonaai 1884 poky B CraHicinaBoOBi JisiYKa >KIHOYOTO PyXy Ta
nucbMmennuist Hatans KoOpuncbka, 3a miarpumku [Mannum IlaBnuk ta Jlroamuim
JparomanoBoi, mpoBena y mnpumimieHHi «Pycbkoi Oecigu» ycTaHoBYl 300pu
ToBapuctBa, Ha skuX IBaH ®paHKO BUCTYNUB 3 MPOMOBOIO, a 3r0JIOM OITyOJIIKYyBaB
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noknamHuii 3BIT y raseri «/limo». ToBapucTBO cCTaBWIIO 3a METy NPUITYYUTH
IHTENITEHTHHUX JKIHOK JI0 JIITepaTypH Ta MOMyJspU3yBaTH HOBI CYCIIIbHI 171€1.

8 rpynusa 1884 poky BiaOymuch mepiii 3arajibHi 300pu Ha sK1 TpUOy0 OIM3BKO
100 xinok 3 yciei ['aymmunnn. Ha 36opax Harans KoOpuHckka Oyiia oOpaHa mepioro
rOJIOBOIO IILOTO TOBAPHUCTBA, ii 3acTymHUIEI0 Aens XKenexiBebKa, JpyKHUHA TIEPLIOTO
rojioBu «IIpocsitu» B CtanucinaBoBi €Brena JXenexiBcbkoro. 3rojioM y TOBapuCTBI
nparroBasii: Codist byunncrka, Karepuna Bunauneka, Eminis Huuaii-KymanoBcebka,
IBanna Cem6paroBuu-Ocrepman, €srewis ITopaiiko, Mocnda IllankoBchka Ta iHIIi.

["on0oBHUM 3aBAaHHSIM HOBOCTBOPEHOI'O TOBAPUCTBA BU3HAUCHO: «IIUPUTU OCBITY
yepe3 JTepaTrypy, AJIS JOCSATHEHHS I[l€i METH TIOocTapaTHcs Mpo SKeCh I00pe
BUJIABHUIITBO 1 JOBIPUTH KMOTO JIIOASIM TapHOIO JITEpAaTypHOIO OCBITOIO» [1, c. 54].
ToBapucTBO MIIaHyBajO BUIABATH YACOMHUC YU ra3eTy, a FOJOBHUM KaHAUAATOM Ha
nocaay penakropa 0ys IBan dpaHko.

CraHiciaBchbKe >KIHOYE TOBAPUCTBO Y CBOiM JISUIBHOCTI BUXOIWIO 32 MEXI
(UIaHTPOIMIYHUX 3aBJaHb, IUIAHYBAJIOCS SK CBOEPIIHUNA BHUJ >KIHOYOI YHMTAJIbHI,
TMOEMHAHOI 3 BHJABHUITBOM. MOro JisuIbHICTH Oa3yBamacs Ha 3aTBEpUKEHHX
Oo(IIAHOIO BJIAJIO0 MPUIUCAX, 3a()IKCOBAHUX Y CTATYTI, U «y3IJISIHIOBAIA» BAXKIUBI
MOTpeOM TOrOYaCHOIO I1HTENITeHTHOro >KiHouTBa. HoBaTtopchkmil xapakrtep wi€i
’K1HOYO1 Oprasizariii moysAras i B TOMY, 10 BIAMOBIIHO J0 CTaTyTy, BOHa Opaja Ha cebe
00O0B’SI30K «yCBIAOMJICHHS, €IHAHHS 1 TMiJHECEHHS HAIIOro >KIHOLTBAa TO BCIH
raJuipKid, OyKOBMHCBHKIM 1 yropcbkii VYkpaiHi», ToOTO HaOyBajga IIHPOKO
MacitabHoro xapakrepy [2, ¢.10]. ¥V 1885 p. ToBapucTBO BUCTYMIIIIO 3 1HII[IATUBOIO
BUJIaTH CUJIAMH >KIHOK JIITEpATypHUN allbMaHax, 3 I[I€I0 METOI0 OyB OpraHizoBaHUN
dboHI IS 1IHOTO BUAAHHA. 3a IMEpUIUi PiK CBOTO ICHYBaHHS TOBApHCTBO ITPOBEIIO
JTEepaTypHi BEUOpH, 3pOOUII0 KPOKH Y CTIpaBi CTBOPEHH:I KiHOUO1 Oypcu y CTaHiciasi,
a TaKOX B3sUJI0 y4acTh y poOOTI YKpaiHChKOTO menaroriunoro topapuctsa "llIkinpHa
nomiy". Opranizaiiisi HapaxoByBajia y 1eil yac 124 unenu. biibmiicTh xKIHOK CXUIbHA
Oyna  3MIHUTH  3aJ€KJIApOBAaHUMN  XapakTep  TOBapHCTBA,  OOMEXKUTHUCH
JTOOPOYMHHICTIO, IATPUMKOIO IIepKOBHUX 00psaiB. Y 80-x pokax XIX cT. xiHOUE
toBapuctBo B CTaHiClaBl MEpeHNuIO0 Mai’ke BHUKIOYHO JO0 JOOPOYMHHOI 1
(b1IaHTPOMIYHOT pOoOOTH 1 MEPEKUBAIIO MEPIOJT 3aHENaaYy.

VYkpaiHcbke cycniabCTBO cepeauHu 1880-X pp. BUSBUIIOCS HETOTOBUM JO
JOKOPIHHOTO pedopMyBaHHS TMOIVIAMIB Ha KIHKY $K pPIBHONPABHOTO 4YIEHA
CYCIUIbCTBA, @ OpaK OCBIYEHUX JKIHOK, 3JJaTHUX peali3yBaTH METy 3aCHOBaHOI Ta
ouosnienoi H. KoOpuHChKOIO oOpranizailii, NpUBIB JI0 TEPEOPIEHTYBaHHS ii Ha
TpaauiiitHi  QimanTtpomiuni 3axomu. He3Bakaroum Ha 1€, ICTOPIS PO3BUTKY
«ToBapucTBa ykpaiHChbKUX XiHOK» Yy CTaHICIaBOBI € CBOEPITHUM BIA3EpPKAJICHHSIM
OCOOJIMBOCTEM  CTAHOBJIGHHA  YKpPAlHCBKOTO  JKIHOYOrO  pyXy Ha  BCIX
3aXiTHOYKPATHCHKUX T€PEHAX — HE SIK MPSIMOJIHIHHOTO OJJHO3HAYHOTO TPOIIECY, a 5K
CYCIIJIbHO-KYJIbTYPHOTO SIBHINA 31 CBOIMHM 3JIeTaMHd Ta KPU30BUMHU CHUTYaIlisIMH,
CIIPUYMHEHUMH HacaMIiepea 00’ €eKTUBHUMH YMOBaMH (hyHKI[IOHYBaHHSI TOTOYaCHOTO
cycniascTBa [3, ¢.90].

M. [1aBnuK 3ayBaKyBaB I110:«3 YCIX aBCTPIMCHKO-yropchKuX pycrHOK KoOpuHchka
HalOIbIIIe 3HAE 32 )KIHOUY CHpaBy Ta U 10Cl Uil HET Taku Hailouibie 3podusnay [4, c.
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300]. H. Ko6puHchka Bujana 25 HaAyKOBHX 1 MyOJIMCTUYHHUX CTaTed 13 mpoliieM
YKPaiHCBKOTO JKIHOYOTO PYXY.

[lepmioro opranizamiero ykpaiHChkuX KiHOK JIpBoBa OyB «Kiy0d pycHHOKY,
3acHoBaHuil 12 motoro 1893 p. HeBenukum rypTkom xiHok ['epminoro lllyxesuu. ¥
3acimanHsx Opamu ydacte . Bepxparcekuii, M. ['pymescokuii, I. ®panko, B.
HlyxeBnuy Ta iHmn Bigomi mistyi. JyauHok ponuuu IllyxeBuuiB cTaB ocepenkoM
«TOBAapHCHKOTO» KHUTTSA BCHOIO «KYJbTypHOTO» JIpBOBa. MeTo0 IisIBHOCTI
TOBapHUCTBA IPOTOJIOIIYBAIOCA: «YTBOPUTH OTHMILE 1HTENEKTYaJIbHOIO JKUTTS,
OKUBUTHU TPOMAJICBKUN PYX, CKPITUTH HAPOJHUHN TyX 1 OKUBUTH TOBAPUCHKE KUTTS Y
Pycunok» [5, c. 62], 1110 CBITYHIIO IPO YTBEPKEHHS CEPE]T IbBIBCHKOIO YKPATHCHKOTO
’KIHOIITBA HOBUX TIOCTYIIOBHUX 1/I€aJTiB.

Hanpukinm XIX — na mouatky XX cr. «Kiy0G pycuHOK» 3rypTyBaB MICIIEBY
KiHOUY eJiTy B 0c001 Onbru baunncekoi, Mapii binenibkoi, Mapii ['pymieBcrkoi Ta iH.,
AK1 BIJITpaJid BU3HAYAJIBbHY pPOJb Yy OpraHizamiiiHoMy 3MII[HEHHI Ta CHIpSAMYBaHHI
YKpPaAiHCBKOIO0 >KIHOYOTO PYXy HAJaBIIM MHOMY BJacHE YKpPAaiHChbKI OPIEHTHUPH.
BaxxnuBuM MposSiBOM yTBEPIKEHHS HOBUX OpraHi3aliiHO-11€0JIOTTYHUX 1 3MICTOBUX
TEHJEHUINA B YKPAaiHCBKOMY >KIHOUYOMY PYCI CTaJIO 3aCHYBaHH: «KIHOUMX TpomMaay y
YepuiBiax 1 JIbBoBi. BoHu Bizmpi3Hsiacs cBo€r cTpykTyporo. Tak craryT «KiHouoi
rpoMaau» mnependadaB 3acHyBaHHA (uI 1 TypTKiB 13 aHAJIOTIYHMMH Ha3BOK Ta
3MICTOM JISUIBHOCTI B MICTaX 1 CeJlax Kparo. 3TriJHO 31 CTaTyTOM METOIO JIbBIBCHKOI
«OKiHO4Oi Tpomaan» MpOroJoulyBanacs IMPOCBITHS, €KOHOMIYHA 1 «TOBapUCHKA»
oprasizailisi yKpaiHCbKoro >iHontsa. J{Jis 1 epeKTUBHOI A1SIIbHOCTI TOBAPUCTBO MaJio
3acHOByBaTH (imi Ta rypTku. Takum umHoM, 70 pokiB Tomy 3ycuuisiMu «Coro3y
YKpaiHOK» 3apojuiacs TIeplia yKpaiHChbKa JKIHOYA OpraHi3aiis BCECBITHHOTO
Maciitady, sika, 3a ciioBamu C. PycoBoi, Malia Ha MET1 OJIHY CIUIbHY 17110 — «CITYKUTH
HaIllOHAJBHIN CIIpaBi, JaTH YOJIOBIKaAM JOOPHUH MPUKIIA] €IHOCTI 1 KOHCOMIAAI.» [6,
c.109].

VY 90-1 pokn XIX ct. y 6araTb0X MicTax BUHMKJIM HOBI1 JKIHOY1 opradizauii. ¥
1893 p. OyB ctBopenmuit "XKinoumii kpyxok" B Komomui, y 1894 p. "Xinoue
toBapucTBo" B I'opoaent, B 1896 p. "XKinouuit kpyxok" B Tepnononi, B 1901 p.
"Xinoua yutanbhs" B lonuHi, "I'ypTok ykpaiHchkux niByat” y JIbBOBI 3 (utisMu Ha
npoBiHuii, y 1903 p. xxiHoui ToBapuctBa B bepexanax 1 Poraruni. HaiicyrreBimoro
OCOOJIMBICTIO ~ YKPAiHCBKMX JKIHOYMX Oprasizamiii OyJo TO€IHAaHHA CYyTO
(heMiHICTUYHUX, TOOPOYNHHUX IIUJIeH 3 HAIlIOHAJIbHO-BU3BOJIBHUMH.

VY4yacTh KIHOK y TPOMaJICbKOMY, KyJIbTYPHO-MUCTEIILKOMY HUTTI, X MparHeHHs
OTpUMaTH CHCTEMAaTHYHY OCBITY, CaMO peaii3yBaTHCS B)K€ HE BHUKIMKAIU PI3KOTrO
HECIIPUUHATTS CYyCHUIBCTBOM. [mess cBOOOIM KIHKH IIOpa3 TAUOIIEe MpOHUKAIA Y
CYCIIUJIbHY MPaKTHUKY.

Ha ykpaiHChbKuX TepeHax Jisiv KIHOYl TOBApUCTBA, SIKI HE JIMINE MPAIIOBAIH 3
CyTO TEHJEpHUMHU TeMaMH, a W MOIMPIOBAIM MAaTPIOTHYHI 11ei. BuxoBaHHs
HaIllOHAJIBHOT CB1IOMOCTI OYJI0 OJTHUM 13 iXHIX 3aBAaHb. L{e cTano mouatkom 60poTHOU
3a PIBHOIIPAB's, OCBITY Ta Y4YacTh KIHOK y MOJITUYHOMY Ta TPOMaJCbKOMY KUTTI, a
TakoXX 00’€qHA0 KIHOK 13 PO3JIUIEHUX Ha TOM 4ac MDK JIBOMa IMIIEPISIMH CXOJIy Ta
3axo4y YKpaiHu.
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In the realm of outer space exploration, Artificial Intelligence (hereinafter
referred to as ‘Al’) has ascended from a mere supportive instrumentum operandi to a
quasi-autonomous agent capable of unearthing novelties beyond the confines of
Earth’s atmosphere. This progression raises a pivotal query in the realm of intellectual
property law: Quis est auctor?

In other words, who (if anyone) can legitimately be recognized as the ‘author’
or ‘inventor’ when an Al system — operating with minimal human input — discovers,
creates, or interprets new information in the cosmic void? As space itself is often
regarded res communis omnium under international law, one might argue that the
principles of lex terrae are not ipso facto transposable to activities in orbit or beyond.
Yet, the expanding commercial, scientific, and even strategic interests in space data
necessitate a rigorous legal framework to address these emerging forms of innovation.

Indeed, author’s rights have historically hinged on human creativity as its sine
gua non. However, in scenarios where Al algorithms autonomously generate scientific
breakthroughs or novel datasets — especially under the aegis of private space entities —
traditional assumptions regarding the human creator begin to unravel.

Whether we classify Al’s outputs as sui generis intellectual works or merely as
mechanical byproducts remains a deeply contested issue, complicated by the principle
of non-appropriation enshrined in the Outer Space Treaty and by the extraterritorial
nature of space itself [1]. Questions thus abound: Must there be a bona fide human
creative contribution for a claim of inventorship to stand? Or does the very notion of
authorship become caduc, calling for an entirely new framework for Al-driven
innovation in orbit?

This paper endeavors to dissect these quandaries by exploring the interplay
between Al autonomy, data governance, and extant intellectual property norms,
seeking a coherent approach that balances the public interest of scientific advancement
with private commercial incentives in the final frontier.
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From Instrumentum Operandi to Quasi-Personhood in Outer Space
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A. Instrumentum Operandi vs. Quasi-Personhood

Al has long been viewed as a mere instrumentum operandi — a tool that augments
or replicates human tasks without any independent legal standing. Yet, as Al systems
evolve in sophistication and gain near-autonomous operational status — particularly in
the extraterrestrial realm —we may put forward a proposition that we begin to consider
a form of quasi-personhood for specific legal matters, such as IP.

B. Divergent Justifications: Pragmatism and Philosophy

1. Pragmatic Grounds

» Streamlined IP Claims: Vesting authorship or inventorship in Al could
circumvent vexing disputes over the rights of software developers, mission operators,
or international collaborators. In an environment such as the Moon or Mars — where
multiple national space agencies and private companies collaborate — this approach
might reduce forum shopping and legal uncertainties, especially in the face of still-
developing space law frameworks.

« Efficient Dispute Resolution: If Al is nominally recognized as the ‘author’ or
‘inventor,” courts may more directly allocate licensing or royalty rights without having
to resolve whether human involvement sufficed to establish authorship under terrestrial
IP statutes.

2. Philosophical and Ethical Considerations

* Creative Autonomy: Advanced Al, capable of on-the-fly design modifications
or novel resource-extraction processes, exhibits a creativity at least parallel to human
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innovative faculties. Assigning Al quasi-personhood recognizes that it can
meaningfully contribute to knowledge, data, and inventions.

» Moral Recognition: In line with the ethics of legal personhood articulated by
Forrest [2], attributing limited rights to Al acknowledges its growing role as an actor
In cosmic ventures. Proponents suggest that an Al with situational awareness —
particularly in risky, extraterrestrial contexts — might warrant basic legal standing or
protections, much as corporations received legal personhood to facilitate commerce on
Earth [2].

C. Potential Risks of ‘Al Inventorship’

1. Undermining Human Ingenuity

* Granting robots the status of inventor may undermine the bedrock premise of
patent law — that patent monopolies incentivize human creativity and disclose valuable
information for society’s benefit. If machines can autonomously churn out a near-
infinite number of ‘inventions,’ the value of human creativity might be diminished,
causing tension with current IP doctrines.

2. Corporate Abuse and Liability Shields

* Critics caution that corporations could exploit ‘artificial inventorship’ to
insulate themselves from liability or ethical accountability. If the Al is deemed the
responsible ‘person,” then traditional channels for holding human operators or
corporate financiers to account might be less effective [3].

D. Linking Al Personhood with Space Law

Space law — rooted in the Outer Space Treaty (OST) and subsequent agreements
— did not anticipate the possibility that quasi-autonomous machines would become
principal actors in off-world endeavors. As Schafer [4] observes, IP debates in outer
space have historically focused on human astronauts aboard state-registered vessels.
However, the emergence of autonomous robotic missions challenges the territorial
underpinnings of IP law — who exactly can own or be liable for Al-generated data or
inventions on bodies such as the Moon or asteroids, which are res communis omnium?

1. Extraterritorial Gaps

* Under current OST principles and national ‘extension’ statutes, IP rights are
typically enforced through the vessel’s state of registry. But what if an Al on the lunar
surface — and not tied to a registered module — creates valuable algorithms,
terraforming processes, or resource-mapping data? Territorial IP statutes offer limited
guidance, prompting calls for novel treaties or protocols.

2. The Libertarian or ‘Commons’ Dilemma

* Space is often regarded as a ‘commons,’ free for exploration and use by all
humankind. Yet, if powerful Al can generate new knowledge or inventions in that
‘commons’, a purely unregulated system may disadvantage future space colonies —
whether operated by humans or robots — by denying them legal protections that
encourage sharing and commercializing such knowledge.
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3. IP and the Latest U.S. Copyright Guidance

* Recent U.S. Copyright Office guidance underscores that purely Al-generated
works, lacking a verifiable human ‘spark of creativity,” are not eligible for copyright
protection. In off-world contexts, this stance raises uncertainty: if a near-autonomous
Al on the Moon formulates new resource-extraction protocols, which jurisdiction (if
any) would secure IP rights? The U.S. position implies that only hybrid approaches —
wherein humans contribute creative direction or modify Al outputs — are sufficient for
establishing authorship. This principle may collide with space law’s extraterritorial
realities, prompting discussions on how minimal but genuine human input could
become the linchpin for copyright or patent claims in extraterrestrial arenas [5].

Potential Novel Data Governance Framework for Al-Created Space Data

In view of the incipient challenges posed by near-autonomous Al systems
beyond terra firma, we propose a sui generis data governance mechanism that fuses
key tenets of space law and emerging copyright norms. Where Al, in orbit or on
celestial bodies, generates new algorithms or data sets absent direct human input, the
lacuna of ‘authorship’ calls for fresh legal constructs rooted in lex specialis principles.

1. Data-Banking Protocols for Extraterrestrial Al

« Lex Data Spatialis: Establish a specialized repository system for Al-generated
data beyond Earth. National space agencies and private entities would be required to
register and deposit significant Al outputs into a neutral ‘Space Data Bank.” This could
function quasi in rem, granting each stakeholder a defined beneficial interest without
asserting outright sovereignty.

* Within the Space Data Bank, minimal but verifiable human involvement — such
as the insertion of creative prompts or ex post modifications — would vest limited IP
rights, consistent with the ‘hybrid’ authorship requirement. This ensures both legal
clarity et respectus humani creativitatis.

2. Extraterritorial ‘Data Observatories’

* An international body (e.g., under the UN) could house Data Observatories to
determine the threshold of human input.

* If confirmed, the Observatory would issue a ‘certificat d’origine,” a formal
document recording the location of creation (e.g., lunar coordinates), the nature of the
Al system, and the quantum of human involvement. This certificate could serve as
prima facie evidence to secure IP or contractual rights upon Earth or inter pares in off-
world ventures.

3. Al Accountability and Liability Bonds

» The risk of corporate abuse and liability shields in an extraterrestrial
environment could be mitigated by requiring ‘liability bond’ from private or state
actors deploying quasi-autonomous Al. Such instruments would cover damages arising
from unapproved data exploitation, unauthorized IP appropriation, or environmental
harm caused by Al-driven processes on the Moon or asteroids.
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 Mutatis mutandis, this extends space-debris liability norms to intangible data,
ensuring that fait accompli misappropriation of knowledge or trade secrets in orbit
remains justiciable on Earth.

4. Transnational Adjudication and Conflict Resolution

* A Lex Data Spatialis Tribunal: A specialized arbitral body under the auspices
of the Permanent Court of Arbitration could offer a neutral forum to settle disputes
involving Al-generated data.

« Ex aequo et bono rulings synthesize ‘human spark’ criteria with non-
appropriation principles, granting partial exclusivity if valid human input is shown.

As this paper elucidates, the convergence of Al autonomy and space law reveals
an array of doctrinal tensions. In essence, the emerging paradigm suggests a delicate
balance between leveraging AIl’s impressive creative potential and preserving the
foundational rationale of IP protections.
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NIJICTABU TA YMOBH 3ACTOCYBAHHS
CHIBPOBITHUKAMMU HAIIIOHAJIBHOI OJIILIIT
MNPEBEHTUBHUX NOJIIIENCHBKUX 3AXO/IIB B

YMOBAX BOEHHOT'O CTAHY

Bbyraituyk KocrssnTun JleoninoBuu

11.10.H., ipodecop, 3aBiyBad HAyKOBO-I0CI1HO1 Jaboparopii
3 Mpo0JIeM ITPaBOBOIO 3a0€3MEUYECHHS AiSTTBHOCTI MO

Ta MPOTHU/IIT 3JIOYNHHOCTI

XapKiBCHbKUM HAITIOHATBHUN YHIBEPCUTET BHYTPIIIHIX CIIPaB

3anpoBa/KEHHSI Ha TepUTOpii YKpaiHW MPaBOBOTO PEXKHUMY BOEHHOTO CTaHy
CYTTE€BO BIUIMHYJO Ha 3MICT Ta I1HTEHCUBHICTh 3aCTOCYBaHHS IpalllBHUKAMU
HanionansHoi nmomiii YKpaiHu MPEeBEHTUBHUX MOJIIEHCHKUX 3aX0/l1B, 30KpEMa THX,
[0 CTOCYIOThCS NEPEBIPKH JOKYMEHTIB, 3yNIMHKN TPAHCIIOPTHUX 3aC001B, MEPEBIPKU
B1ICbKOBO-00I1KOBUX JIOKYMEHTIB.

3p03yMmiJio, IO Y TPOMAJISIH BUHUKAIOTh TUTaHHSI 0JI0 YMOB, Ti/ICTaB Ta MOPSIKY
3aCTOCYBAaHHS 3a3HAYCHMX 3axoAiB. BpaxoByroum ayxe BEIMKHI Jlana3oH
HOPMAaTUBHUX aKTiB, WI0 PEryJIOITh 1€ MUTaHHSI BBAXXAEMO JIOIUIBHUM
CUCTEMATU3yBaTH BKa3aHl KpUTEpli 3aCTOCYBaHHs CHiBpoOiTHMKamMu HartioHanbHOT
MOJIIIT TMPEBEHTUBHUX 3aXOJIB, IO CHOPSIMOBaHI Ha TMEPEBIPKY BIIMOBIIHUX
JOKYMEHTIB, 3YIHUHKY Ta OIJIS[ AaBTOTPAHCIOPTY 3 YpaxyBaHHSAIM OOMEKEHb
IIPaBOBOI'0 PEKUMY BIIICHKOBOTO CTaHYy.

Bianosinno 1o ctatTi 8 3akony Ykpainu «IIpo mpaBoBuil pexXuM BOEHHOTO CTaHY»
B YKpaiHi a0 B OKpeMHX il MICIIEBOCTSX, JI€ BBEJECHO BOEHHHWI CTaH, BilIChKOBE
KOMaH/TyBaHHS pa30M 13 BINCbKOBUMHU aIMIHICTpaLIsIMHU (Y pa3l iX yTBOPEHHS) MOXKYTh
CaMOCTIIfHO a00 13 3aJy4y€HHSM OpraHiB BHMKOHABUOl BJIaJlM 3alpOBAIKyBaTU Ta
3M1MCHIOBATH B MEXaX THUMYAaCOBUX OOMEXKEHb KOHCTUTYIIMHMX TpaB 1 CBOOOA
JIOAVHM 1 TPOMaISTHUHA TaKi 3aX0JId TIPABOBOTO PEKUMY BOEHHOTO CTaHY:

— 3ampoBaKyBaTH y MOPSAAKY, BU3HaueHoMy KaOinerom MiHicTpiB YKpainu,
KOMEHJAHTChKY TOJIUHY;

— BCTAHOBJIIOBATH y MOPSAKY, Bu3HaueHoMy KaOinerom MiHicTpiB Ykpainu,
0COONMMBUY pexuM B’i31ly 1 BUi3dy, 0OOMeXyBaTu CBOOOAY NEpPECyBaHHS TPOMAJISH,
1HO3eMIIIB Ta 0Ci0 6€3 rpOMaISTHCTBA, a TAKOXK PYX TPAHCTIOPTHUX 3aCO0IB;

— TepeBipATH Yy MOPAIKY, BU3HAYEHOMY KaGinetom MiHicTpiB VYKpainu,
JIOKyMEHTH y 0¢i0, a B pa3i moTpedu MpoBOUTH OTJIS pPeUel, TPaHCIOPTHUX 3aC00iB,
Oaraky Ta BaHTaXiB, CIy)KOOBMX MPUMINICHb 1 JKHATIA TPOMAJSH, 32 BUHATKOM
oOMekeHb, BcTaHOBNIeHUX KoHCTUTYLI€0 YKpaiHu.

Cnin nojatu, mo y nepiofa Jii BOEHHOTO CTaHy TPOMasHU YKpaiHU 4OJIOBIUO1
ctaTi BikoM Bia 18 1o 60 pokiB 3000B’s3aHi MaTH MpU 001 BIMCHKOBO-OOIIKOBUI
JOKYMEHT pa3oM 3 IOKYMEHTOM, 10 MOCBITYY€E 0CO0Y, Ta MPeA’ SIBISITH iX 32 BUMOTOIO
YIOBHOBA)XEHOTO TMPEACTABHUKA PANOHHOIO (MICBKOIO) TEPUTOPIAIBLHOTO LIEHTPY
KOMILJIEKTYBaHHSI Ta COLIAJIbHOI MIATPUMKHA a0 MOJIUEHCHKOro, a TaKoX
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npeAcTaBHUKA JlepKaBHOI IPUKOPAOHHOI CIy>KOU YKpaiHM Yy NPUKOPAOHHIN CMy3l,
KOHTPOJIbOBAHOMY TIPUKOPJIOHHOMY paioHI Ta Ha WyHKTaXx IMPOIYCKYy uepes
JepKaBHUHN KOpAoH YKpainu [1].

[TimcTaBu Ta yMOBH TIEPEBIPKH JOKYMEHTIB MpaiiBHUKamMu HartioHambpHOT moitnii
JOKJIaJTHO MICTATHCA B cTaTTi 32 mpodimpHOrOo 3aK0HY. Tak mosninedchkuii Mae mpaBo
BUMaratd B 0coOW Tpea’ sIBICHHS HEIO JOKYMEHTIB, IO MOCBIIIYIOTh 0c00y, Ta/abo
JOKYMEHTIB, MO0 MiATBEP/KYIOTH BIAMOBITHE MPaBO OCOOW, y CIOCIO, SKHM Hae
MOXKJIMBICTh TIOJIIIICMCBKOMY MNpPOYUTATH Ta 3adikcyBaTH JaHl, IO MICTIThCSA B
JOKYMEHTaX, y TAKUX BUMAJKaX:

1) sKkmo ocoba BOJIOIE€ 30BHINIHIMU O3HAKAMHU, CXOXKHMH Ha 30BHIIIHI O3HAKH
ocobu, sika mepedyBae B PO3IIyKy, a00 0€3BICHO 3HHUKJIOI 0cOOH, a0 CaMOBLIHHO
3aJIMIIWIa MiCIle 17l yTPUMAaHHS BIHChKOBOIIOJIOHEHUX;

2) SIKIIO ICHY€ JOCTaTHBO IIiJICTaB BBa)KATH, 110 0coOa BUMHMIA a0 Mae Hamip
BUMHUTHU MTPABOMOPYIIICHHS;

3) Ko ocoba mepedyBae Ha TEPUTOPIT YK 00’ €KTI 13 CIIEIiaIbHUM PEKUMOM 200
B MICIIl 3/11IICHEHHS CEIiaJbHOIO MOJIIEUChKOT0 KOHTPOJIIO;

4) sxmo B ocobu € 30post, boenpunacy, HAPKOTHYHI 3aCO0M Ta iHII pedi, 00ir
AKuX oOMexxeHuid abo 3abopoHeHMil, abo s 30epiraHHs, BUKOPHUCTAHHS YU
MEPEBE3CHHS SKUX MOTPIOEH 03B, SIKIIO BCTAHOBUTH TaKl MpaBa IHIIAM YHHOM
HEMOKJIUBO;

5) skio ocoba nepedyBae B MICI[i BUNHCHHS PaBOMOPYIICHHS a00 JOPOKHBO-
TPAHCIIOPTHOI IPUTO/IU, 1HIIOT HAA3BUYANHOT TTOIIT;

6) SKIIO 30BHIIIHI O3HAKH OCOOW UM TPAHCIIOPTHOIO 3ac00y a0 il 0cOOM Aar0Th
JIOCTATHI MiJICTABU BBaXXKaTH, 110 0co0a MPUYETHA JO0 BUMHEHHS MPaBOMOPYIICHHS,
TPAaHCIOPTHUU  3aci0 Moke OyTH 3HApsSAasIM 4Yu OO0 €KTOM  BUMHEHHS
MPaBOMOPYIIICHHS.

VY mepion Aii BOEHHOro cTaHy Ta/abo miag 4vac moOum3aiii (KpiM HUIbOBOI)
MOTIIENChKUI Ma€e IPaBO BUMAaraTy B 0COOM 40JI0B14O1 cTaTi BikoM Bij 18 10 60 pokiB
Mpej’ IBJICHHSI HEI0 BiMCHKOBO-OOJIIKOBOTO JOKYMEHTA Pa3oM 3 JOKYMEHTOM, IO
MOCBIIYYy€e 0co0y, y cmnociO, KU Aa€ MOXIIMBICTh MOJILEWCHKOMY MPOYHUTATH Ta
3adiKCyBaTH JIaHi, 10 MICTATHCS B IOKYMEHTax [2].

Axmio mepeBipka ocoOu Ta ii JIOKYMEHTIB BHUMAarae BiJ TpaliBHUKA MOJILIi
3YMUHKHU TPAHCIIOPTHOIO 3ac00y, TO Ui LIbOTO MOTPiOHI HACTYIHI MIJACTaBU

1) sxmro Boxii nopymms [IpaBuiia T0poKHBEOTO PYXY;

2) SKIIO € OYEBHIHI O3HAKH, IO CBig4aTh MPO TEXHIYHY HECMPaBHICThH
TPAHCIIOPTHOTO 3aC00Y;

3) skmo € iHdopMarliis, MO CBIAYUTH MPO MPHUYCTHICTH BOJIsS ab0 MacaxupiB
TpaHcnopTHOTO 3aco0y no BumHEeHHS [[TII, KpuMiHATHHOTO YW aIMiHICTPATUBHOTO
MPaBOTIOPYIIICHHS,;

4) sKIO TPAHCIOPTHHI 3aci0 nepedyBa€e B PO3IIYKY;

5) K110 HEOOXITHO 3AIMCHUTH ONMUTYBAHHS BOIS YW TACAKUPIB PO 0OCTABUHU
BUYMHEHHS JOPOKHBO-TPAHCIIOPTHOT MPUTOIH, KPUMIHAJIEHOTO UM aIMiHICTPATHBHOTO
MPaBOIOPYIICHHS, CBIIKAMU SIKOTO BOHH € a00 MOTJIU OyTH;
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6) SKIIO YIMOBHOBaXCHUW OpraH JEP)KaBHOI BJIAAW TNPUHHSB PIMICHHS IPO
OoOMeXeHHsI YM 3a00pOHy pyXy Ta iH.

[Tomiueiicekuii 3000B’s13aHul MOIH(GOPMYBAaTH BOJIS MPO KOHKPETHY NPUUYUHY
3YNUHEHHS] HUM TPAHCIIOPTHOTO 3ac00y 3 IeTalbHUM OMHCOM MiJCTaBH 3yNUHKH [2].

Bka3zaHi 3akoHO/IaBY1 MOJOXKEHHS TyOIIOIOTHCSA M y MiJ3aKOHHUX HOPMAaTHUBHO-
MIPABOBHX aKTax 3 MUTAaHb 3a0€3MEUYCHHS MPABOBOTO PEKUMY BOEHHOTO cTaHy. B Toii
K€ 4ac, BOHM MOXYTb MICTUTH JIOJIaTKOBI MiJCTaBH MEPEBIPKU TOKYMEHTIB y 0coOU
a00 MiACTaBU 3yNMUHKH TPAHCTIOPTHUX 3aCO01B.

3o0kpema, i yac KOMEHJIaHTChKOI TOJMHU TpalliBHUKY HartioHanbHOI momiii y
CKJIaJll MaTpyJisi MalTh IPaBO MEPEeBIpSITH B 0CIO0 MOCBITYEHHS, JTOKYMEHTH, IO
MOCBIAYYIOTh 0CO0Y, MATBEPKYIOTh TPOMAISTHCTBO Y KpaiHU UM CIIeHiaIbHUAN CTaTyC
ocobu, ab0 MacrmopTHi JOKYMEHTH 1HO3eMIIs, 0COOM 0€3 rpoMaJsiHCTBA, IOKYMEHTH,
10 MiATBEPKYIOTh 3aKOHHICTh NIepeOyBaHHs Ha TePUTOPli YKpaiHu, Ta MepernyCcTKu
abo CBIJIOLTBO MPO MPABO HA 3aHATTA aJBOKATCHKOIO JISUIBHICTIO 200 MOCBIIYEHHS
aJiBOKaTa YKpaiHU Ta CKaHOBaHY KOIIIO0 JOPYUYEHHS IEHTPY 3 HaJgaHHs Oe30IIaTHOl
MPaBHUYOI JOTIOMOTH JIJIsl HaJIaHHsI 0€30I1JIaTHOT BTOPUHHOI MPAaBHUYO]1 IONIOMOTH, a B
pasi iX BIJICYTHOCTI - 3aTPUMYyBAaTH BIAMOBIAHUX OCIO Ta JOCTaBISATH B OpraHu ado
mipo3auu HarionansHOT Mol /1711 BCTAHOBJICHHST 0COOU; 32 TOTpeOU TPOBOJAUTH
OTJIsAJl peuel, TPAHCIOPTHUX 3aco0iB, Oaraxky Ta BaHTaXIB, IKI HUMH MEPEBO3SATHCA
[3].

Bignosigno no mocranoBu KaGinery MinictpiB Ykpainu Big 16.05.2024 Ne 560
«IIpo 3arBepmxenns [lopsky npoBeAeHHS NPU30BY IPOMAJISIH HA BIMICBKOBY CIIyk Oy
mijg yac moOimizaiii, Ha OCOOJMBHI mepioa» Yy Iepiod MPOBEICHHS MoOimi3alii
MOJTIIENChKI MaIOTh TIPABO BUMAraTH y TpOMaJIsiH YOJIOBIYOi cTaTi BikoM Bija 18 mo 60
POKIB  BIHCHKOBO-OOJIIKOBHIM  JTOKYMEHT (BIHCHKOBO-OOJNIKOBUH JOKYMEHT B
€JIEKTPOHHIM PopMi) pa3oM 3 JOKYMEHTOM, 110 MTOCBITIYE 0CO0Y.

IlepeBipka BiliCbKOBO-00JIIKOBOI'O TOKYMEHTA (BIHCHKOBO-00IIKOBOTO JOKYMEHTA
B €JIEKTPOHHIN (popMi) y TpoMaasiH 40JIOBIUO1 cTaTi BikoM Big 18 10 60 pokiB Moxe
31MCHIOBATUCA TIOJILEUCHKUMHU 32 MICHEM IMPOXKHUBAHHSA, pPOOOTH, HABYAHHA, Y
IPOMAJCBKUX MICHSAX, T'POMAJChKMX OyJMHKaxX Ta CIOpyJaxX, MICUIX MacOBOIO
CKYITUEHHS JIFOJIeH, Ha MyHKTaX MpomnycKy (0JI0K-mocTax).

[lin yac mepeBipKH BIHCHKOBO-00JIIKOBOTO JOKYMEHTa (BiCHKOBO-00JIIKOBOTO
JIOKYMEHTa B €JICKTPOHHIN (opmi) pa3oM 3 JOKYMEHTOM, IO MOCBIIYYE 0CO0Y,
MOJMIeNChKUi 371HcHIOE (hOTO- 1 BiieodiKkcalliro Mporiecy mpe’ sBICHHS Ta MePEeBIPKU
JOKYMEHTIB 13 3aCTOCYBaHHSIM TEXHIYHMX TMpuUiadiB Ta 3acobiB  ¢oTo- Ta
Bizmeodikcarii.

VY xoai mepeBipKr JOKYMEHTIB TEPEBIPSIETHCS MPUHATICKHICTH TPOMASH 100
BIMICHKOBOTO 000B’SI3KY, 3BIPSAIOTHCS 1X MEPCOHANIBHI JJaHi, aH1 BIHCHKOBO-00JIIKOBOTO
JOKyMEHTa 3 BIMCHKOBO-OOJIIKOBUMHU JaHUMH CIMHOTO JEPKABHOTO PEECTPY
MPU30BHUKIB, BIHCHKOBO300OB’SI3aHUX, PE3EPBICTIB (TEPUTOPIATBLHOTO LEHTPY
KOMIUICKTYBaHHS Ta COIIaIbHOT MIATPUMKH).

VY pasi BCTaHOBJIEHHS, IO TPOMAJISIHUH TOPYIIy€ MpaBuja BIICHKOBOTO OOJIIKY,
CTapIlliMii TPyNU OIOBIIIEHHS MPOINOHYE pe3epBicTy abo BIHCHKOBO3000B’s3aHOMY
MPOCIIYBaTH 10 PAOHHOTO (MICBKOT0) TEPUTOPIATBLHOTO HEHTPY KOMIUJIEKTYBaHHS
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Ta COIIAJIbHOI MIATPUMKH JIJIsl B3SATTS Ha BINCHKOBUM 00K, TPOXOIKEHHS METUIHOTO
OTJISINYy JUISi BU3HAYEHHS MPHUIATHOCTI /O BIMCHKOBOI CITy>KOM, YTOYHEHHSI CBOIX
NEPCOHANBHUX JaHuX. [3 3a3HaUEHOI0 METOI0 TPOMAASHUHY O(OPMISETHCS Ta
BPYYAETHCS TMOBICTKA.

VY pasi BIIMOBH IIPOCITiTyBaTH O PAOHHOTO (MICHKOT0) TEPUTOPIATBHOTO IIEHTPY
KOMIUIEKTYBAaHHS Ta COLIaTbHOI MIATPUMKH MOJIIEHCHKUAN, SKHH BXOAUTH 10 CKIATy
IpyNH OMNOBIIMICHHS, MPOBOAUTH aJMIHICTpATUBHE 3aTPUMaHHSA Ta JOCTABJICHHS
rpOMaJITHUHA JIO TAaKOTO LIEHTPY Ha mifcTaBi crareit 261 1 262 Kogekcy Ykpainu npo
aJIMiHICTpaTUBHI MpaBonopymeHs [4].

Honamo, mo okpemum Ilopsikom nepeBipku TOKYMEHTIB B 0CI0, OTJISIAY peuei,
TPAHCIOPTHUX 3ac00iB, Oaraky Ta BaHTaXIiB, CIY>KOOBUX MPUMIIIEHb 1 XHUTJA
rpOMaJsiH MiJl 4yac 3a0e3MedyeHHs 3aXOIB IMPABOBOIO PEXKUMY BOEHHOTO CTaHY
B1;1 29.12.2021 Ne 1456 nepenbadeni Taki >k caMi MiJCTaBU MEPEBIPKU JOKYMEHTIB Ta
3YMUHKU TPAHCHIOPTHUX 3ac001B y ocoOu, sk 1 B 3akoH1 Ykpainu «IIpo HarionansHy
TIOTIIIIIOM.

€nuHa BIIMIHHICTH 3a3HAYEHOI'O JOKYMEHTY TMOJISITa€ B TiM, IO BiAMOBIAHI
MMOBHOBAXEHHS HA 3IMCHEHHA TOJILEWCHKUX NPEBEHTUBHUX 3aXOIB OKpIM
MOMIIENChKUX MOXYTh OyTHM HajgaHl W 1HIIIA 0co0l, SKa BU3HAYAETHCA HAKa30M
KOMEHJaHTa. TakokX UM ocobamM Ta MOJIUEHCHKUM HAJaHO MPaBO 3YMHHITH
TPAHCIIOPTHI 3aCO0M Mij Yac iX Mpoi3ay 4depe3 OJIOKIMOCTH Ta KOHTPOJbHI IMyHKTH
B’131y-BUi3y [5].

TakuM 4MHOM MOKHaA 3a3HAYMTH, IO M1 Yac J1i MPaBOBOrO PEKUMY BOEHHOTO
CTaHy MOJIIENWChKI MaroTh BIANOBIJHI MpaBa, K Ha NEPEBIPKY JOKYMEHTIB, IO
MOCBITYYIOTH 0CO0Y, TakK 1 MEPEBIPKY BIICHKOBO-O0IIKOBUX JTOKYMEHTIB Yy 0Ci0 Big 18
110 60 POKiB.

Crni BiAMITUTH, IO 3yIHWHKA MOJINCHCHKUMH TPAHCIOPTHUX 3ac00iB Ha OJIOK-
MOCTaX HE MICTUThCA Yy SKOCTI NMPEBEHTHBHOIO 3aX0Ay y MNpoduibHOMY 3akKoHI
VYkpainu «IIpo HanionanbHy momiiito», 10 Ha HaIll MOTJIA, TOTpedy€e BUIIPABICHHS.
Takoxk, HaXkajab, y IbOMY HOPMAaTUBHOMY aKTlI HE KOHKPETH30BaH1 MICLS MEPEBIPKU
B1MICbKOBO-O0JIIKOBUX JOKYMEHTIB, III0 TaKOXX CTBOPIOE 3arpo3y BU3HAHHS MICIIS
MEePEBIPKU JOKYMEHTIB HEHAJICKHUM.

OxkpeMo ciiJ 3a3HAYMTH, 110 MPAaBOBA HEBM3HAYEHICTh MyHKTY 54 Ilopsaky
MIPOBE/ICHHS TMPHU30BY TPOMAJsiH Ha BIWCHKOBY CIYy»KOy mig yac MoOuTi3allii, Ha
ocobmmBuit mepion Bix 16.05.2024 nmae 3Mory TpoOMaIsiHUHY OCKapKHTH CBOE
3aTpUMaHHsI, /1K€ y BIAMOBIJHOMY ITyHKTI HE 3a3HAa4Y€HO, 1110 0c00a TOBUHHA HETAIHO
3’SIBUTUCS 10 PAHOHHOTO (MICBKOTO) TEPUTOPIATIBHOTO IIEHTPY KOMIUICKTYBaHHS Ta
COLIIAJIBHOI MIATPUMKH, TUM OUIbIIE, Y CYIIPOBOI MOTIIEHCHKOro ado MpeCTaBHUKIB
TaKOTo LUEHTPY.

Ha mincrasi Builie3a3Hau€HOTO BBAXKAEMO, 110 YHHHE 3aKOHO/IaBCTBO Y KpaiHU, sSKe
peryJiroe MOPSIOK Ta MiJCTaBU NMEPEBIPKHU MOMIIEHCHKUMH JOKYMEHTIB 0COOH, B T.4.
BIMICHKOBO-O0IIKOBUX, @ TaKOX MiJICTaBU Ta MICIS 3yIMUHKH TPAHCIOPTHUX 3acOo0iB
notpedye yHidikamii. Ile BumiauBae 13 TOro, mo BOHU MICTATHCS B HOPMaTHBHO-
MPaBOBHX aKTax pIi3HOT CHIM, a TOMY TpoIeaypa Ta TiJACTaBU 3aCTOCYBaHHS
MPEBCHTUBHHUX 3aXOiB, 110 MICTIATHCS B IMiI3aKOHHUX HOPMATHBHO-TIPABOBHX aKTaX
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MOBHMHHI BIJNOBIJIATU TIOJOXKEHHSM 3aKOHOJABCTBa, IO B HEMOBHIM Mipi
CTHIOCTEPIraeThCs HAa JaHUI yac.
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HANIPSIMKHU PO3BUTKY HITYYHOI'O IHTEJIEKTY B
IIPABOBIU I'AJTY3I

Ilupcbka BikTopis CepriiBHa

K. 0. H., JIOLICHT, JOICHT KaeaApu KPUMHHAIBLHOTO MpaBa Ta KPUMIHOT Ol
bakynbpTeTy mAroToBKU (HaxiBIiB Ui OpraHiB

nocyaoBoro ciiactea HarionansHoi mominii Ykpainu

OnecbKoro Aep>KaBHOTO YHIBEPCUTETY BHYTPIIIHIX CIIPaB

M. Oneca

OpHi€ro 3 akTyaJdbHUX MPOOJIEM CHOTOJCHHS € MUTAHHS PO POJb Ta MICLE
mTy4yHoro iHtenekty (artificial intelligence) B cucteMi CyCHiuIbHUX TPAaBOBIIHOCHH,
Kl 3aXMINAIOTHCS KPUMIHAIBHUM IPaBOM, 3B’S30K 1H(MOpMaIiiiHOT Oe3neku 3
JTOCIDKEHHSMHU MITYYHOTO 1HTEJIEKTY Ta iX pe3yJbTaTaMH, MOKJIUBICTD 1 IOLIUIBHICTh
BU3HAHHS IITYYHOTO IHTENEKTY, IO (DI3UYHO BTUICHUNA B 00 €KT POOOTOTEXHIKH,
00’exToM Ta (a00) Cy0’€KTOM KPpUMiHAIBHO-IPABOBHUX MPABOBIAHOCHH. JlOCATHEHHS Y
PO3BUTKY HITYYHOT'O 1HTEJIEKTY MOXKYTh OyTH BUKOPUCTAHI1 /JI1 BUNHEHHS 3JI0UHHIB, B
ToMy uucii B cdepl iHQopMamiiiHuX BiZHOCHMH, a00 camM BIH MOXE SBJISITH
0e3mocepeHI0 3arpo3y OXOPOHIOBAaHMM IpaBaM Ta 3aKOHHUM 1HTEpecaM JIOAMHH,
CYCIUIbCTBA Ta JEP>KaBH HAa CHOTOAHIIIHBOMY €Tarl pO3BUTKY Ta B MallOyTHbOMY. 3
KO)KHOIO XBHJIMHOIO IMITYYHHH 1HTEJIEKT MPOTPECYE Ta yCiX HANPSIMKAaX PO3BUBAETHCS
Ta BUKOPUCTOBYETHCS 3 HEMUHYYOIO BIJIBOPOTHOIO CHIIOIO.

Benuka KiIBKICTP BUCHHMX TIOCTIMHO IOCHTIIKY€E TMO3WTHBHI Ta HAIPSIMKH
PUBUKY IITYYHOTO 1HTEJIEKTY, CTOCOBHO MUTAHHIO 3aXUCTy 1H(hOpMaIliitHoi O6e3neku
npuaiieHo HanexHy yBary y mnpamsx J.C. Aszapoma, ILII. Anmgpymka, JI.B.
barpislllaxmarosa, I1.C. bep3ina, B.1. bopucosa, B.M. bpuxko, B.b. Bexona, JI.M.
I'epacinoi, B.K. I'pumyka, C.B. [Ipromona, J[.A. KanmukoBa, M.B. Kapuescbkoro,
O.M. Kocrenka, €.B. Jlammyka, C.A. JIuxopoi, B.O. MepkynoBoi, A.A. My3uku, B.O.
Hagpouskoro, A.C. Hepcecsin, M.1. [Tanosa, B.I'. [Tununuyka, H.A. CasinoBoi, B.41.
Tamis, [1.JI. ®@pica, B.b. Xapuenko Ta iHmmx. JlocniaKeHHs KpUMIHAIbHO-TIPABOBUX
MUTaHb POOOTOTEXHIKHU 3amoyaTkoBaHo B poborax M.B. Kapueschkoro, 30kpema —
[lepcnekTHBHI 3aBJaHHsI KPUMIHAJIBLHOTO MPaBa y KOHTEKCT1 PO3BUTKY POOOTOTEXHIKU
”[3, ¢. 109-113] Ta “IIpaBo poboTiB, a00 poOOT 3 npaBamu’” [4]

CooronHi BciM oueBHIHI 3100yTku I[nona Macka. fkuii B cBowo uyepry,
npunyckae, o «/MOBIpHICTb TOT0, 10 IITYYHHIl HTENEKT HEPEBEPIINTh HTENCKT
OyIb-sIKOi OKpeMOi JIIoauHH 110 KiHIs 2025 poky, cTae aenaji BUIOI0, a MOXKIIUBO, 1
BCHOTO JTI0ACTBA — 110 20272028 pokiB. MmoBipricTs Toro, mo 111 nepeBumuTs
CYKYIHHUH iHTENEKT ychoro mroacTBa 10 2030 poky, craHoBUTH mpubim3Ho 100% [5]

[ tyunawnii inTenekt (mam BukopuctoByethes 1) Bimirpae gemani 3HauHIITY
pOJib Y KPUMIHAJIBHOMY TpaBi, BHOCSYM pI3SHOMAHITHI 3MIHH Y TMPOIECH
PO3CIIiTyBaHHS, CYJOBOTO PO3IJIsay Ta yrpaBiiHHS. Och KiJIbKa aCIIEKTiB, Ha SIK1 BApTO
3BEPHYTH yBary:
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1. Ananiz manux: 1 Moke 0OpoOIsATH BEIMKI OOCITH TaHUX JIJIsi BUSIBIICHHS
3aKOHOMIPHOCTE Ta aHOMalliid, IO MOE€ JOMOMOITH CIITYMM OpraHaMm Yy
PO3CIIiTyBaHHSIX.

2. IlporHo3yBaHHSl KpUMIHAJbHUX MPABOMOPYIIEHB: ICHYIOTh alTOPUTMH, SIK1
BUKOPHUCTOBYIOTh ICTOPHYHI JaHl Jjs mepeadadeHHs MOXIIMBHX MICIb Ta 4acoM
CKOEHHS 3JI0UMHIB, IO AOMOMArae y po3mo/iii pecypciB MOMILIIi.

3. Imentudikarmis miAO3pIOBAaHMX: TEXHOJOTII pO3Mi3HaBaHHS o0ci0 Ta
OlomeTpuyHOi iAeHTU(IKAIT MOXKYTh OYTH BHUKOPHUCTAHI A PO3Mi3HABAHHS
17103pIOBAHUX HA MICII 3JIOUMHY.

4. TlonmimmenHs cynoBux nporeciB: I Moxke momoMorTu B aHajizi NpaBOBUX
JIOKYMEHTIB, BUSIBJICHHI IOIEPEIHIX MPEIEISHTIB 1 HaBiTh aBTOMATH3aIlll PYTUHHUX
3aBaHb, TAKUX SIK CKJIQJJaHHS 3BITIB.

5. ETnuni ta npaBoBi nutaHHs: Bukopuctanus I y kpuminaneHOMY MpaBi
MOPYIIY€E MUTAHHS MPO CHPABEJIMBICTh, HEYNEPEHKEHICTh Ta KOH(IICHIIHHICTD.
Hampuknan, anroputMu MOXYTh OyTH YNEPEHKCHHUMH, IO MOXE IMPHU3BECTH 0
JUCKpUMIHAIIII.

6. Pimenns cyniB: 3rogom Il moke BUKOPUCTOBYBATHCS JISI JTIOMOMOTH
CyIJIsM y TMPUUHATTI pIIIEHb y CHOpaBaX, MPOMOHYIOYM PEKOMEHAAIli Ha OCHOBI
aHai3y NoNepeaHiX pilieHb Ta (PaKTiB CIpPaBH.

He3Baxkatoun Ha BCi IlepeBaru, BaXKJIMBO BpaxoByBaTH OOMEKCHHS Ta
MOTEHITIH1 PU3HKH, TTOB's13aH1 3 Bukopuctanuam 1 y kpuminaibHOMY TpaBi, a TAKOX
HEOOXITHICTh JOTPUMAHHS MpaB JIOJUHU Ta 3aXUCTy ocobucrtoi iHpopmaiii. Tomy
B)K€ CHOTOJIHI 1151 TeMa MOTpeOy€e AOCTIIHPKEHHS Ta OMPAIIOBAHHS, 3 METOIO IIBUIKOTO
pearyBaHHs TpH TOPYIICHI TMpaB JIOAWHW Ta 1 3aXUCTi. 3JOYUHII HIKOJIUA HE
3YMUHAIOTHCS BOHU OMAHOBYIOTH HOBI 3HAHHS Ta TEXHOJOTISIMH B TMOJAJIBIIOMY
HaMaraloTbCsl iX BHUKOPHUCTOBYBAaTH Y HOBUX MPOTHUIPABHUX MISHHAX, a INTY4YHUN
IHTEJIEKT BIJKPUBA€E HOBI MEPCIEKTUBH Ta MACILTAOU X [ISIHb.
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PO3SIIUPEHE BUKOPUCTAHHA CUCTEM
BIJEOCIIOCTEPEXXEHHS B JIAJBbHOCTI
IIPABOOXOPOHHUX OPI'AHIB

Mopasunues Mukosa BosioguMmupoBuy,

KaHIUAAT TEXHIYHUX HAYyK, IOIEHT, MPOBITHUI HayKOBUH ciBpoOiTHIK HaykoBo-
JoCIiIHOT J1abopaTopii 3 mpobiieM 1HPOPMAIIHHUX TEXHOJIOT1H Ta MPOTUIIT
3JIOYMHHOCTI Y KIOEpPIPOCTOPI HABUAILHO-HAYKOBOTO 1HCTUTYTY N 4,
XapKiBCHKUM HAIlIOHATBHUN YHIBEPCUTET BHYTPIIIHIX CIpaB

XaectkoB Ouekciit Bosiogumuposuy,

CTapIIMii HayKOBUH cniBpoOITHUK HaykoBo-mocaiaHoi 1abopaTopii 3 mpodiieM
1H(MOpMAIIHHUX TEXHOJIOTIH Ta MPOTHII 3JI0YMHHOCTI Y KIOepIpoCcTOpi HAaBYAIbHO-
HAyKOBOTO THCTUTYTY Ne 4,

XapKiBChKHI HAIIOHATLHUN YHIBEPCUTET BHYTPIIIHIX CIIPaB

VY cydacHux ymoBax 1udpoBoi Tpancopmailli mpaBOOXOPOHHI OPraHH 3MYIICHI
3aCTOCOBYBATH HOBITHI T€XHOJIOT1UHI PIIICHHS JJi €)EKTUBHOIO BUKOHAHHS CBOIX
¢ynkuid. OJHUM 13 HAUNOTYXHIIIUX 3aCO00IB € CUCTEMH BIJIEOCHOCTEPEKEHHS, SIKI
ChOTOJH1 BIJIITPAIOTh KIIFOUOBY POJIb y 3a0€3neueHH1 Oe3IeKH, 300p1 T0Ka30Boi 0a3u
Ta 3an001raHH1 3j104nHaM. Bonu He numie (IKCyrOTh MPaBOMOPYLIEHHS, a i CIIYTYIOTh
JUKEpEJIOM aHAIITUYHOI 1H(pOpMalii s MNPOrHO3YBaHHS NOTEHLIMHUX 3arpos.
BukopucTaHHs TakMX CHUCTEM CHPHUSE€ 3HAYHOMY HIABUUICHHIO €(EKTHUBHOCTI
MPAaBOOXOPOHHOI [ISJBHOCTI 3aBIASKH iX 34aTHOCTI JO ABTOMATUYHOIO aHamizy,
iHTerpamii 3 iHmMMMH  1HQOpMaliiHUMKH TIaThopMaMH  Ta  3a0€3MEeUCHHS
6e3repepBHOTO MOHITOPUHTY TPOMAJICHKUX BiJI€OKaMep.

B ocranHi pokM TEXHOJOTIi BIACOCIIOCTEPEKEHHS 3HAYHO BIIOCKOHAIMIIUCS
3aBJSKM BIPOBAKEHHIO IITYYHOTO IHTEJEKTY Ta aHali3y BeJMKUX nAaHux. Lle
JI03BOJISIE aBTOMATU3yBaTU OOpOOKY BijeoMarepiaiiB, CIPOIIYyBaTH 1IEHTU]IKAIIIIO
ocib, a TakoXX TPOTHO3yBaTH TMOTEHIINWHO HeOe3neyHi curyarii. 30Kpema,
IPaBOOXOPOHHI OpPraHM MarOTh 3MOTY OTPUMYBATH OMEPATHBHI JaHI B peaIbHOMY
yaci, 1110 CyTTE€BO MOKpAIIye IXHIO €()EKTUBHICTb.

3HaYeHHS Ta MOKJIMBOCTI CHCTEM BiIe0CIIOCTEePeKeHHA

P03BUTOK BiI€OCTIOCTEPEIKEHHS B TPABOOXOPOHHIN MISNIBHOCTI € 3aKOHOMIPHUM
npoLecoM, 1o 0a3yeTbCs Ha MOXIJIMBOCTI MOCTIHHOTO KOHTPOJIIO, ONEPATUBHOTO
pearyBaHHsI Ta aHaJI3y CUTYyalll y pexuMi peaibHOro 4acy. OCHOBHI MOXJIMBOCTI
TaKUX CHCTEM BKIIIOUAIOTh:

¢ aBTOMATHYHE PO3Mi3HABaHHS 0Ci0 Ta TPAHCIIOPTHUX 3aCO0I1B;

e MOHITOPMHI BEJIMKHX TEpUTOpid 0e3 Oe3mocepeHphoi MPUCYTHOCTI
MIPaBOOXOPOHIIIB;

e aHaJII3 MAaTEePHIB MOBEIIHKH MiJ03PIOBAaHUX 0Ci0;

o 30€peKeHHs B1JI€03aMUCIB IS MOAAIBIIOTO PO3CIIITyBaHHS;

o IHTErpariio 3 IHMUMH THGPOBUMHU Oa3aMu JaHUX;
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o MOXJMBICTb BUKOPUCTaHHS  MOOUIBHUX MPUCTPOIB UL  NEPETIIsiLy
B1JICONTOTOKIB.

3aBasky UM (QYyHKIISIM MPABOOXOPOHIIl OTPUMYIOTh I0AATKOB1 IHCTPYMEHTH JIJIs
BUSBIICHHS, JIOKyMEHTYBaHHS Ta pPO3KPHUTTS 3i0unHIB. Kamepum MoxyTh OyTH
PO3MIIIEH]I y CTPATETIYHO BAXKJIMBUX JIOKAIISAX, [0 3HAYHO PO3MIHUPIOE MOKIUBOCTI
300py J0Ka3iB Ta MPOBEJACHHS OTMIEPATUBHHUX 3aXO/IiB.

ABTOMATH30BaHe BilIe0IOKYMEHTYBaHHA NepeMillieHb 00'€KTIiB

BineocnocTepekeHHsT 3HAYHO TMOCUIIIOE 3JATHICTh TOJILIT JOKYMEHTYBaTH
nepecyBaHHs I11/103pIOBaHUX 0C10 Ta 00’ €KTIB. 3aBJISKY 1HTErpallii 3 reoJIOKaIllHHUMHU
CepBiCaMU CUCTEMH B1JIEOCIIOCTEPEKEHHS MOXKYTh aBTOMAaTUYHO:

¢ BHU3HAYaTH MICIE PO3TAIIYBAaHHS I11I03PIOBAaHUX Y PEKUMI pPEaIbHOTO Yacy;

e CTBOPIOBATH MapIIPyTH PyXy OCi0 Ta TPaHCIIOPTHHX 3aCO01B;

e aHAJI3YBAaTH YACTOTY MepeOyBaHHs Y MEBHUX JIOKAIIISX;

¢ aBTOMATUYHO '€HEPYBATH 3BITH MPO MEPECyBaHHs 0Ci0, 110 MepedyBaroTh Mij
HaTJISAI0OM;

o MPOBOJUTH KOPEJSLII0 MK PI3HUMH AAaHUMHU JUIsl BUSBJICHHS MOTEHIINHUX
3arpos.

« KoMmoHeHTH cyuacHUX CHCTEM Bi€OCMOCTEPEIKEHHS

1.Bineokamepu 3 BHCOKOI PO3AUJIBHOI0 3JAaTHICTIO — CydYacHI Kamepu
maTpumyroTh opmaru 4K 1 Buie, mo 3ade3nedye aeranbHe 300paxkeHHs. BoHu
OCHAIIIEHI TEXHOJIOTISIMU IUPOKoro auHamiyHoro miamazony (HDR), niunoro
OaueHHs Ta MOXYTb IPALIOBATH B yMOBaX CJIA0KOT0 OCBITJIEHHS a00 MOBHOI TEMPSBU
3a JIOTMIOMOT010 1H(GPaYepBOHOTO IiJICBIYyBaHHA. J{esKi MoJielli MaloTh MOKJIUBICTh
OBOPOTY, MacuITa0yBaHHs Ta aBTOPOKYCYBaHHS AJI1 MOKPALEHOTO KOHTPOJIIO.

2.1lporpamue 3a0e3meyeHHs1 /JIfl BileOAHAJITHKH — BKJIIOYAE IITYYHHUH
IHTEJIEKT JIJIsl aHaji3y MOBEIHKH JIOJIeH 1 TPaHCIOPTHUX 3ac00iB. BoHo m03BOIISIE
po3Mi3HaBaTU 00JMYYs, BU3HAYATH MIAO3PUIYy AKTHUBHICTh, PO3II3HABATH HOMEpPHI
3HaKM aBTOMOOUIIB 1 HAaBITh BIJACTEXKYBaTH O0'€KTH B pealbHOMY dYacl. 3aBISKU
MaIllMHHOMY HAaBYaHHIO TaKi CHCTEMH MOXYTh CaMOCTIMHO aJanTyBaTHCS Ta
M1JBUIIYBATH TOYHICTh PO3MI3HABAHHS.

3.CucremMn 30epeskeHHsl Ta OOpPOOKM JaHMX — BUKOPUCTOBYIOTH JIOKaJbHI
cepBepu, MepexeBi npuctpoi 30epiranHs (NAS) abo XMapHi CXOBHUINA ISt
Oe3reyHoro 30epiraHHs BEJNUMKHX OOCATiB Bijeo3anuciB. XMapHi TEXHOJIOTi
3a0€3Meuy0Th MOXKJIMBICTh JIOCTYIY JO BiIe0 3 Oy/ab-sIKOT TOYKH CBITY, a TaKOX
aBTOMATUYHE pE3EpPBHE KOIMIIOBaHHA Ta MHUGPYBaHHS JaHUX MJIs 3aXHCTY BIiJ
HECaHKI[I0HOBAHOTO JIOCTYITY.

4.THTejIeKTyaIbHI MaHed i yNPaBJIiHHS — 1€ TPOrpaMHO-anapaTHi KOMIUIEKCH,
AKl 30uparoTh, OOpOOJSIOTH Ta BI3yali3ylOTh BIJ€OJaHl y BHUIIAII 3PYYHHX
iHTepdeiiciB. BoHM MOXYyTh IHTETpYBATHUCS 3 IHIIUMHA CUCTEMaMU OE3IMEKH, TAKUMHU
AK JATYUKA pyXy, CHUCTEMH KOHTPOJIO JIOCTYNy Ta aBapiiiHl OMOBILICHHS,
JI03BOJISIFOYH OTIEPATHBHO pPearyBaTH Ha iHIMICHTH.

5.Cuctemn MOOUILHOIO BiJeocnmocTepe:keHH — BKJIIOYAIOTh JPOHH,
0oJlikaMepu Ta TMEPEHOCHI BiJIEOPEECTPATOPH, SIKI JTO3BOJISIIOTH (PIKCYBaTHU MO 3
PI3HHX paKypcCiB y pexuMi peanrbHoro dacy. BoHM IIMpPOKO 3aCTOCOBYIOTHCA B
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OXOPOHHIN IISTIBHOCTI, MOJIIi, BINCPKOBUX CTPYKTypax Ta Ha MacOBHX 3aXOJlax.
JIpoHN OCHAaIIEeHI TEeIJIOBI30paMU Ta CEHCOpaMU Ui BUSIBICHHA PYXy HaBiTh y
CKJIJIHUX YMOBaX.

6. AHAJITHYHI MOAYJi I NMPOrHO3YBaHHS 3JI0YHMHIB — BUKOPHCTOBYIOTh
BEJMKI MAaCHMBHU ICTOPUYHHMX JaHUX JUIS BHU3HAYCHHS 3aKOHOMIPHOCTEH Yy
KPpUMIHAIBHUX TOMIAX. AJITOPUTMH  MAIIMHHOTO HAaBYaHHA  JOMOMAararoTh
nependavaTy Miclsl HMOBIPHOTO CKOEHHS 3JI0YMHIB, IO JO3BOJISIE IPABOOXOPOHHUM
OopraHaM 3aBYacHO PO3MIIIyBaTH MaTpysi ad0 BKUBATH 3aXOMIB JUIS II1JBHIICHHS
Oe3IeKu.

Po3pobnena i 3anponoHoBaHa Jyisl 3aCTOCYBaHHS B IIPABOOXOPOHHUX OpraHax
CHCTEeMa BIiJICOJJOKYMEHTYBAHHS MEPEMIIEHb 00’ €KTIB, IO MOEIHYE B1JICO3AIUCH 3
reoJIOKAIMHUMHA JTaHUMH MOOUTbHUX MpucTpoiB abo GPS-nasiratopis[2]. ILle
JI03BOJISIE CTBOPIOBATU JE€TallbHI 3BITH NP0 MapLIpyTH IepecyBaHHS oci0 Ta
TPAHCIIOPTHUX 3ac00i1B, 10 CYTTEBO IMOJIETIIYE MPOLIEC PO3CIIITyBaHHS 3JI0YMHIB Ta
MOITYK 3HUKJIKNX 0¢10. Takuii miaxia cupusie OUIbII TOYHOMY BCTAHOBJICHHIO MOJIIH 1
XPOHOJIOTIT /11 M1103pI0BaHUX OCI0.

K/11040Bi KOMIIOHEHTH CHCTEMH BileocnocTepesKeHH s

1.IlanopamHe BifeocnocTepe:keHHs1 — 3a0e3Medyye MIUPOKE OXOIJICHHS
TEPUTOPIi JIJIS 3arajJbHOTO MOHITOPUHTY CHUTYyalli. BUKOpUCTaHHS BHCOKOSKICHUX
KaMmep J03BOJISIE OTPUMYBATH IIMPOKUMN KyT OrJsAy Ta (DIKCyBaTH MOTEHLIHHI
3arpo3u.

2.llinboBe BieocmocTepe:keHHs — KOHIIEHTPYEThCS Ha KOHKPETHUX 00'€KTax
abo ocobax, 3abe3reuyroun JAeTadbHUN aHali3. BHCOKOTOYHI Kamepu 3 (PYHKIIIEIO
MacmTabyBaHHs —JIONIOMAaratOTh OTPUMATH  YiTKI 300pakKeHHS TMOTEHIIIHHUX
IPaBOMOPYIIHUKIB.

3.IlepcoHaibHe  BigeOJOKYMEHTYBaHHA — Iiependadyae BUKOPHUCTAHHS
MOOUTbHUX Kamep abo IP-BimeopeectpaTopiB, IO 103BOJSIOTH (DIKCYBaTH MOAIT
Oe3nocepeHbO i Yac mnaTpydoBaHHs. lle migBuILye mpo30picTh i
MIPaBOOXOPOHIIB Ta iXHIO BIANOBIIAJIBHICTh IEPEN CYCIIIBCTBOM.

[HTerpamis 1ux TEXHOJOrid 3 0a3aMHM JaHUX NPABOOXOPOHHUX OpraHiB y
MOENHAHHI 13 3aCTOCYBAaHHAM QITOPUTMIB IUTYYHOTO I1HTEJEKTY JO3BOJISIE
aBTOMATU3YBATH MpouLeC 1AeHTU]IKALIl Ta BIACTEKEHHS MITO03PIOBAHUX 0CIO, IO
3HAYHO MIiJIBUILY€E €(PEeKTUBHICTh ONEPAaTUBHUX 3ax0/1B. Hampuknaza, cuctema Moxe
ABTOMATHYHO 3ICTABJSITH 300paKeHHS 3 KaMmep CIOCTEpPeKeHHsS 3 0a30r0
PO3IIyKyBaHUX OCi0 1 HEraifHO CMOBIIIATH BIAMOBIIHI CITy>k0H y pasi 30iry.

3anpoBaKEHHSI TAKUX PIMICHb TAKOX CHPUSIE 3MIITHEHHIO OBIPU TPOMAJISIH JI0
MpaBOOXOpOHHUX  opraHiB.  [Ipo3opicth  pobGotu  momimii, 3abe3nedeHa
Bizeodikcalli€ro, JomomMarae 3amoodirati HEmpaBOMIPHUM  3BHHYBAaYCHHSIM 1
MOKpAIly€e€ B3a€EMOJII0 MDK TPABOOXOPOHIIMU Ta HaceleHHsM. OKpiM Toro,
NPUCYTHICTb KaMmep BIJICOCIIOCTEPEKEHHSI BHUKOHYE TIPEBEHTHBHY (PYHKIIIIO,
3MEHIIYI0YH WMOBIPHICTh BUMHEHHS TIPABOMOPYIIICHb 3aBASKH TiIBUIIEHHIO PU3UKY
iXHBOTO BUSIBIICHHS Ta 3aTPUMAaHHS MTOPYIITHUKIB.
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IlepcnekTHBH PO3BUTKY CHCTEM BigeocCnocTepeKeHH

TexHoNOTIYHUI PO3BUTOK BIJKPHUBA€E HOB1 NMEPCHEKTUBU MAJI BIOCKOHAJICHHS
BiJICOCTIOCTEPEKEHHS B MIPABOOXOPOHHIN MisIbHOCTI. HalinepcnekTuBHiIIl HapsiMu
BKJIFOYAIOTh!

1.BnpoBaj:keHHs1 0ioMeTPHMYHMX TEXHOJIOTIH Yy BigeocHmOCTepe:KeHHA —
BUKOPHUCTAHHS CUCTEM PO3Mi3HABaHHS OOJMY, BIIOUTKIB MajibIliB, FOJOCY Ta THIINX
O010MeTpUYHUX MapaMeTpiB A 1AeHTH(IKaLIi 0cid y pexxumi peanabHoro yacy. Lle
niaBUINY€E €DEKTUBHICTh TPABOOXOPOHHUX OpPraHiB 1 3a0e3Meuye MIBUIKE BUSBICHHS
T17103pIOBAHHUX.

2.BukopucTaHHsI TEeXHOJIOTiH IUTYYHOIO iHTEJeKTY JIf aHAJi3y JaHHUX —
pO3poOKa aNropuTMIB, SKI aBTOMATHYHO PO3IMI3HAIOTH IMA03pLM Aii, BUZHAYAIOTH
HETUIIOBI CUTYyalli Ta MOXYTh IPOTHO3YyBaTH MOTEHIIMHI 3arpo3u. Lle nomomarae
3MEHIUUTH HABaHTA)XCHHsS Ha OINEPAaTOpPIB BIJIEOCIIOCTEPEHKEHHS Ta IiJABUIUTH
TOYHICTb OIIIHKH CHUTYaIlli.

3.InTerpanis 3 iHmIUMHU cucTeMamMu 6e3neKu 1Jis1 HOpMyBaAHHS KOMILIEKCHOT
AHAJITHKM — MIOE€JHAHHS B1IEOCIIOCTEPEKEHHS 3 IHIIMMH TEXHOJIOTISIMU, TAKUMH SIK
JaTYUKA PYyXY, CHCTEMH DO3Mi3HaBaHHS HOMEPHHX 3HAKIB, CUCTEMH EKCTPEHOTO
pearyBaHHs Ta O0a3u [JaHMX [PaBOOXOPOHHUX opradiB. lle cTBoproe enuny
1H(popManiiiny miatGopmy sl OIEPaTUBHOIO MPUUHATTS PIIIEHb.

4.Po31IMpeHHS] BHMKOPHMCTAHHA O0e3MJIOTHHX JIITAJBHUX amnapariB i
OIePATHBHOI0 MOHITOPMHIY — JIPOHU 3 KaMe€paMH BHCOKO1 pO3/UIbHOI 3[aTHOCTI,
TEIUIOBI30paMH Ta IUTYYHUM IHTEJIEKTOM MOXYThb BUKOPHUCTOBYBATHCS JJIs
MOHITOPUHTY T'POMAaJICBKMX MICIb, BUSIBICHHS MPABONOPYIIEHb, MOUIYKY 3HUKIIUX
0ci10 a00 KOHTPOJTIO KOPJIOHIB.

S5.MMinBuienHs: piBHs Ki0epOe3nexu Ta 3axucTy Bigeoindgopmailii — po3BUTOK
TEXHOJIOTIM mudpyBaHHs, ayTeHTU(IKallli KOPUCTYBadiB Ta 3axUCTy BIJ
HECAHKI[IOHOBAHOTO JocTymy. Lle KpUTHYHO Ba)UIMBO sl 3amMoOiraHHsS BHUTOKY
KOH(]1aeHiiHOT iHpopMalii Ta 30epeKeHHs] IPUBATHOCTI TPOMA/ISH.

6.Po3poOka eTMYHMX HOPM BHKOPHUCTAHHSI BileocrnocTepe:KeHHs JIA
3amo0iraHHs mnopyumeHHw KoHigeHuiiiHocTi — (OpMyBaHHS MPaBOBUX 1
TEXHIYHUX CTaHAApTIB ISl 3a0e3MnedeHHs OajaHCy MK Oe3MeKOol Ta IpaBamMu
moauuu. lle Bkiouae oOMexeHHs 1oAO0 300py, 30epiraHHs Ta BUKOPUCTaHHS
MEPCOHAJIBHUX JAHMX, @ TAKOK MPO30PICTh Y BIPOBAIKEHHI HOBUX TEXHOJIOTIH.

BucHoBxku

BukopuctanHs cuCTeM BiJICOCIIOCTEPEKEHHS B ONEpPaTHBHINA  AISUTBHOCTI
MIPAaBOOXOPOHHUX OPraHiB € BAXIWBUM €JIEMEHTOM Cy4YacHOi IMPaBOOXOPOHHOI
MpakTUKU. BOHU 103BOJIIOTH HE TIIBKH (HIKCYBaTH MPABOMOPYIICHHS, a 1 aKTUBHO
CIIpUSATH ix 3aro0IraHHIo. 3aBasgaKu THTEICKTy IbHUM TEXHOJIOTISAM,
BiJICOCTIOCTEPEKEHHS BXKE€ ChOTOJIHI CTa€ €(HEKTUBHUM 1HCTPYMEHTOM I aHATI3y
PUBHMKIB Ta BUSBJICHHs 3arpo3. [lomaneiuii po3BUTOK BIJIEOCIOCTEPEKEHHS OyIie
CIPSIMOBAaHUM Ha IHTETPALIIO 3 THITMMU TEXHOJIOTTYHUMHU PILICHHSAMU J1J11 CTBOPEHHSI
KOMIIJIEKCHOI CUCTEMU 3a0€3MEUECHHSI PABOIOPSIIKY.
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DIACHRONIC ANALYSIS OF GENDER-SPECIFIC
LANGUAGE FROM OLD ENGLISH TO MODERN USAGE

Moroz Maryna
PhD Student
Kyiv National Linguistic University

The evolution of the English language from its Old English roots to its
contemporary forms offers a compelling lens through which to examine the
transformation of gender-specific language usage. Over centuries, English has shifted
from a complex grammatical gender system to a predominantly natural gender system,
reflecting broader societal changes in attitudes toward gender roles and identities. This
diachronic analysis seeks to explore these linguistic shifts, tracing how language has
both shaped and been shaped by evolving social norms and cultural values.

Old English and Gender Systems

Old English, spoken from approximately 450 to 1150 AD, exhibited a sophisticated
grammatical gender system that categorized nouns into three distinct classes:
masculine, feminine, and neuter. This system influenced not only the structure of the
language but also the societal roles attributed to different genders. Nouns were
categorized as masculine, feminine, or neuter, with accompanying adjectives and
determiners agreeing in gender. For example, the word "cild" (child) was
grammatically neuter, while "cyning" (king) was masculine, and "cwén" (queen) was
feminine, which reinforced traditional gender roles within the society of the time [14].
This system required accompanying modifiers such as adjectives and determiners to
agree in gender with the noun they described. For instance, the definite article varied
depending on the noun's gender: "sé&" for masculine nouns, "séo" for feminine nouns,
and "peet" for neuter nouns [5]. The linguistic framework of Old English thus mirrored
the patriarchal structure of Anglo-Saxon society, where male dominance was prevalent
in both public and private spheres.

Interestingly, some nouns like "wifmann" (woman) were masculine grammatically
but referred to females, illustrating a disconnect between grammatical and natural
gender [16]. While grammatical gender often followed fixed linguistic rules, semantic
or "natural" gender sometimes took precedence in specific contexts, particularly when
referring to human beings. Pronouns like "#ée" (he), "héo" (she), and "hit" (it) were
used for animate and inanimate objects alike based on grammatical gender rather than
biological sex [5].

The use of gender-specific language in Old English literature, such as in the works
of authors like Beowulf, further highlights these societal norms. The portrayal of male
heroes and female figures often adhered to strict gender roles, with men depicted as
warriors and women as caretakers or peace-weavers [15]. This literary representation
not only reflects the linguistic practices of the time but also serves as a cultural artifact
that informs modern understanding of gender dynamics in historical contexts.

Middle English: Decline of Grammatical Gender
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During the Middle English period (1150-1500 AD), the grammatical gender
system of Old English underwent significant erosion, driven by both internal linguistic
changes and external influences. Old English, like many Germanic languages,
originally featured a robust system of grammatical gender, distinguishing nouns as
masculine, feminine, or neuter. However, by the end of the Middle English period, this
system had largely disappeared, replaced by a natural gender system based on
biological distinctions. One major factor contributing to this shift was phonological
simplification. The leveling and eventual loss of inflectional endings in Middle English
eliminated many of the morphological markers that had previously indicated
grammatical gender. This process was accelerated by the influence of Old Norse during
the Viking Danelaw. Norse speakers interacting with Anglo-Saxons often simplified
their speech to facilitate communication, leading to a reduction in inflectional
complexity. Notably, Norse pronouns such as "they," "them," and "their" replaced the
Old English equivalents like "Aie," which were often ambiguous in gender and number
[7]. This substitution not only streamlined pronoun usage but also weakened the overall
reliance on grammatical gender distinctions [10].

By the 14th century, grammatical gender had largely disappeared in favor of natural
gender distinctions. Words like "the" and "that" evolved into general-purpose articles
and demonstratives without gender differentiation [7]. Despite these structural changes
in grammar, gender-specific roles persisted in cultural and literary contexts. Geoffrey
Chaucer's The Canterbury Tales provides a valuable lens through which to examine
these dynamics. Chaucer's works highlight both the persistence of traditional gender
roles and an emerging awareness of gender as a social construct. For instance, The Wife
of Bath's Tale challenges conventional medieval notions of female subservience. The
Wife of Bath herself is portrayed as a complex figure who asserts her agency and
critiques societal expectations surrounding marriage and sexuality [15]. This duality in
representation marks a significant step towards the modern understanding of gender
roles in literature.

Early Modern English: Standardization and Gender Roles

The Early Modern English period (1500—1700 AD) marked a transformative phase
in the development of the English language, driven by technological, cultural, and
social changes. The invention of the printing press played a pivotal role in
standardizing grammar and spelling, as printed texts became more widely available
and accessible. This era also witnessed significant debates about language, particularly
regarding gendered terms and their implications for societal norms. One of the most
contentious linguistic issues of the time was the use of generic terms like "man" to
represent humanity as a whole while explicitly excluding women. This male-centered
linguistic tradition reflected broader societal structures that prioritized male authority
and visibility [13]. The works of William Shakespeare provide a rich lens through
which to examine the interplay between language, gender, and societal norms during
this period. Shakespeare’s plays frequently employed complex linguistic structures,
such as adverbial clauses, to explore themes of identity and gender. Characters like
Viola in Twelfth Night challenged rigid gender norms by adopting male disguises,
thereby navigating societal constraints while simultaneously subverting them. This use
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of cross-dressing not only blurred traditional boundaries but also highlighted the
performative nature of gender roles. Linguistic choices in Shakespeare’s works often
reflected contemporary attitudes toward gender, with male characters frequently
embodying aggression and dominance, while female characters were portrayed as
relational or emotionally expressive through their use of adverbs, adjectives, and
auxiliary verbs [11].

The broader sociolinguistic landscape of Early Modern English reveals how gender
influenced linguistic practices at multiple levels. For instance, studies on derivational
morphology during this period indicate that men and women differed in their use of
nominal suffixes like "-ity" or "-ment", suggesting that social variables such as gender
shaped linguistic variation [9]. Similarly, the grammaticalization of structures like
auxiliary do and shifts in pronoun usage were not only linguistic evolutions but also
reflected social hierarchies and interactions [18]. These changes underscore how
language both shapes and is shaped by societal forces.

Efforts toward inclusivity began to surface during this time but faced resistance.
For instance, while some writers advocated for neutral terms, others upheld traditional
male-centered language as a marker of cultural heritage and viewed gender-neutral
language as a threat to linguistic tradition and fluency [6]. This tension between
innovation and tradition set the stage for ongoing debates about gender and language
in the centuries to follow.

19th and 20th Centuries: Feminism and Linguistic Reform

The 19th century was a period of profound social transformation, marked by
movements advocating for women's suffrage and education. These societal shifts
significantly influenced language use, as feminist writers began critiquing the
patriarchal biases embedded in common expressions such as "mankind" Such critiques
highlighted how language reinforced male dominance and excluded women from the
narrative of humanity [3]. The introduction of titles like "Ms." in the 20th century
further reflected this evolving awareness, granting women greater autonomy over their
identities and challenging traditional gendered norms in language [19].

Linguists also began to examine how masculine generics, such as "chairman,"
perpetuated gender inequality by normalizing male dominance in professional spaces.
This led to advocacy for more inclusive alternatives like "chairperson" or simply
"chair," which aimed to neutralize gendered connotations in occupational titles [10].
Such efforts were part of a broader movement toward gender-fair language, which
gained momentum in the latter half of the 20th century. Studies demonstrated that the
use of masculine generics reinforced systemic inequalities, prompting educators and
linguists to advocate for inclusive practices that avoided privileging one gender over
another [12].

Another significant development during this period was the rise of gender-neutral
pronouns like "they". As society increasingly recognized non-binary identities, these
pronouns gained acceptance in both formal and informal contexts. This shift reflected
a growing understanding of gender as a spectrum rather than a binary construct [1].
The adoption of gender-neutral pronouns not only provided linguistic representation
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for non-binary individuals but also challenged traditional grammatical norms that had
long been tied to binary gender assumptions.

Contemporary Usage: Inclusivity and Global Perspectives

In the 21st century, discussions surrounding gender-specific language have evolved
significantly, reflecting a broader understanding of gender as a spectrum rather than a
binary construct. Language has become a crucial tool in recognizing and affirming non-
binary identities, with innovations such as neopronouns (e.g., "ze", "hir") and the
singular "they" gaining prominence [4]. The singular "they" which has historical roots
in English, has been widely adopted in recent years as a gender-neutral pronoun to refer
to individuals who identify outside the binary or whose gender is unknown [6].

Moreover, the impact of globalization and cultural exchange has led to the
incorporation of diverse linguistic practices, further enriching the discourse on gender
and language. For instance, Italian linguists have proposed using the schwa (9) as a
neutral suffix to accommodate non-binary individuals [2]. In North Africa, feminist
movements have highlighted how local languages encode patriarchal norms differently
than English does [17]. The influence of non-Western languages on English has
prompted discussions about how different cultures conceptualize gender and how these
perspectives can inform English language practices [8]. These intercultural exchanges
challenge Western-centric views on linguistic inclusivity. Digital communication
platforms amplify these changes by rapidly popularizing new terms and practices.
Social media hashtags (#TheylsValid) exemplify grassroots efforts to normalize
inclusive language.

Conclusion

The diachronic analysis of gender-specific language in English, from its Old
English roots to contemporary usage, underscores the intricate relationship between
language, society, and gender identity. As English evolved from a rigid grammatical
gender system to one that embraces natural and inclusive practices, it has mirrored
broader societal transformations and the ongoing struggle for gender equality. Each
linguistic shift—from the erosion of grammatical gender in Middle English to feminist-
driven reforms in the 19th and 20th centuries—reflects how language both shapes and
is shaped by cultural values and social norms.

In the 21st century, the push for inclusivity has gained momentum, with
innovations like gender-neutral pronouns and global linguistic exchanges challenging
traditional binaries. These developments highlight how language continues to adapt to
emerging understandings of gender as a spectrum. However, this evolution is far from
complete. Future research must delve deeper into the intersections of language and
identity, particularly as globalization and digital communication introduce new
complexities.

Ultimately, the history of gender-specific language in English serves as a powerful
reminder of language's role as both a reflection of societal norms and a tool for driving
change. By embracing inclusivity and fostering dialogue across cultures, we can ensure
that language evolves to represent the diversity of human experiences in an
increasingly interconnected world.
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A Marketing innovation system is an integrated framework that leverages
technological advancements, data analytics, and customer-centric strategies to enhance
the efficiency, effectiveness, and adaptability of marketing activities. It is a dynamic
and evolving system incorporating innovative tools, methodologies, and processes to
optimize consumer engagement, market positioning, and business growth.

An innovative marketing system integrates marketing strategies throughout the
innovation process to ensure that new products and services align with customer needs
and achieve market success. It encompasses activities from identifying market
opportunities to promoting new offers.

Marketing innovation systems operate within a complex, interconnected ecosystem
involving various stakeholders, including consumers, businesses, regulatory bodies,
and technological enablers. These systems rely on continuous experimentation, real-
time data processing, and personalized interactions to create a competitive advantage
in an increasingly digitalized marketplace.

Main features of a Marketing innovation system:

1. Technological integration and automation. Utilization of Al, machine learning,
blockchain, 10T, and automation to enhance decision-making and operational
efficiency. Implementation of chatbots, recommendation engines, and programmatic
advertising to streamline marketing efforts. Example: Netflix’s Al-powered
recommendation system for personalized content suggestions.

2. Data-driven decision making. Reliance on big data analytics and predictive
modeling to understand market trends and consumer behavior. Use of real-time
analytics to adjust marketing strategies dynamically. Example: Amazon’s
recommendation engine that personalizes product suggestions based on customer
behavior.

3. Customer-centric and personalization-oriented. Shift from mass marketing to
hyper-personalized experiences tailored to individual preferences. Use of Al-powered
segmentation and behavioral targeting to enhance engagement. Example: Starbucks
Rewards offers customized promotions based on purchase history.

4. Omnichannel marketing and seamless user experience. Integration of multiple
touchpoints (social media, e-commerce, in-store, mobile apps) to provide a cohesive
brand experience. Ensure consistent messaging and brand identity across channels.
Example: Nike’s omnichannel approach allows users to switch seamlessly between
online and offline shopping.

5. Agile and experimental approach. Adoption of A/B testing, growth hacking, and
iterative development for optimizing marketing strategies. Flexible adaptation to
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market changes and emerging consumer trends. Example: Google’s real-time ad
campaign adjustments based on data insights.

6. Interactive and experiential marketing. Use immersive experiences like AR/VR,
gamification, and interactive content to engage consumers. Encourages user
participation and social sharing. Example: IKEA Place AR app, allowing customers to
visualize furniture in their space before purchase.

7. Ethical, sustainable, and value-driven marketing. Emphasis on corporate social
responsibility (CSR), ethical data use, and sustainability. Brands align marketing
messages with consumer values and environmental concerns. Example: Patagonia’s
sustainability-driven marketing, promoting eco-friendly products.

8. Collaboration and co-creation. Engagement of customers and external
stakeholders in the innovation process. Crowd-sourced ideas and community-driven
product development. Example: LEGO Ideas, where users propose and vote on new
product designs.

A Marketing innovation system represents a holistic, technology-enhanced, and
consumer-driven approach to modern marketing. By integrating advanced data
analytics, automation, omnichannel strategies, and ethical marketing principles,
businesses can enhance engagement, improve brand loyalty, and drive long-term
growth. The system is characterized by its dynamic, adaptable, and experimental
nature, making it a fundamental pillar for organizations aiming to remain competitive
in an increasingly digital and fast-evolving marketplace.

The development of innovative systems in marketing involves integrating new
technologies, strategies, and approaches to enhance customer engagement, improve
brand positioning, and drive business growth. This evolution is shaped by key
elements, emerging trends, and significant challenges. The 8 key elements were
described above, and now it's important to analyze upcoming trends and the main
challenges.

Emerging trends in innovation systems in marketing are:

1. Al-powered personalization — Al-driven algorithms refine customer targeting,
predicting behavior and personalizing content.

2. Voice and conversational marketing — chatbots and voice assistants (e.g., Alexa,
Google Assistant) enhance real-time engagement.

3. Augmented Reality (AR) & Virtual Reality (VR) marketing — immersive brand
experiences through AR/VR applications.

4. Sustainability and ethical marketing — growing consumer demand for
transparency, eco-friendly products, and ethical business practices.

5. Interactive and gamified marketing — using gamification techniques to enhance
user engagement and brand loyalty.

6. Metaverse and web3 integration — brands exploring marketing opportunities in
decentralized and virtual environments.

7. Blockchain in marketing — enhancing transparency, security, and trust in digital
advertising and customer data management.

Key areas of focus for mastering these trends:
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technology integration — understanding how each of these technologies integrates
into existing marketing systems;

consumer experience — how these technologies improve customer experiences and
address modern consumer needs;

data & analytics — the role of data collection, processing, and analysis in driving
these trends;

future projections — stay informed on how these technologies are expected to
evolve and influence future marketing strategies;

real-life applications — explore case studies and industry examples to see how
leading companies are adopting these trends.

By exploring these areas, you'll develop a solid understanding of how these
emerging trends will shape marketing practices and innovation systems moving
forward.

The main challenges in developing Marketing innovative systems are presented
below:

1. Data privacy and security concerns — regulations like GDPR and CCPA limit
data collection and personalization capabilities.

2. High implementation costs — adopting cutting-edge technology requires
significant financial investment and resources.

3. Consumer trust and ethical issues — overuse of Al and automation may lead to
concerns about authenticity and trust.

4. Integration with existing systems — Dbusinesses struggle to merge new
technologies with legacy marketing systems.

5. Talent shortage — finding skilled professionals in Al-driven marketing, data
analytics, and digital transformation.

6. Market saturation and ad fatigue — consumers are exposed to excessive
marketing content, making engagement harder.

7. Rapid technological changes — keeping up with continuous digital advancements
requires agility and adaptability.

The development of innovative systems in marketing is driven by technological
advancements, customer-centric strategies, and evolving market dynamics. While
businesses face challenges like data privacy, integration, and trust issues, adopting
trends such as Al, AR/VR, blockchain, and sustainability can position brands ahead of
the competition. Successful marketing innovation requires a balanced approach,
integrating creativity, technology, and data-driven decision-making to deliver superior
customer experiences.
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YIIPABJIHCBHKE CIIIJIKYBAHHS KEPIBHUKA TA
HMOI'0O BILJINB HA ICUXOJIOI'TYHUU KJIIMAT Y
KOJIEKTUBI

Bizipenko Ouiena BasepiiBHa,

3aCTYITHUK TUPEKTOPA 3 HABYAIHHO-BHXOBHOT poOOTH
KOMYHAJIBHOTO 3aKJIaay «XapKiBChKHM

minent Ne 97 XapkiBChbKOi MICBKOT pajin»

Temuyenko OJubra BacuiiBua,
JOLEHT Kadeapu MEHEHKMEHTY Ta EKOHOMIKH
XapKiBCHKOI'O HAIIOHAIBHOTO Tieaaroriunoro yHisepcutety imeni I'. C. CkoBopoau

[IcuxonoriyHuii KJiMaT y KOJIGKTHUBI € OJIHMM 13 KJIIOUOBMX YWHHHKIB, IO
BIUIMBAIOTh Ha €(QEKTHUBHICTH POOOTH, MOTHBAIIIO Ta J0OpOOYT CIIBPOOITHHUKIB.
CyyacH1 JOCHIKEHHSI TOBOJSATh, 1110 CTUJIb YIPABIIHHSI Ta KOMYHIKAIlisl KEpIBHUKA
BIJIIrpalOTh BHU3HAYAIBHY POJb Y (opMyBaHHI €MOIlIHHOI aTMOchepr B KOMAaH]I.
CrisikyBaHHS KEpIBHMKAa MOKE SK IMIJBUIIATA PIBEHb JIOBIpH, CIIBIpalll Ta
MPOJyKTUBHOCTI, TaK 1 BAKJIMKATH HAIPYKEHICTh, KOH(IIIKTH Ta 3HUKEHHS MOTHBALII].

B yMoBax rmoGamizamii Ta uu@poBizalii BaXJIMBO JOCHIAUTH, SAKUM YUHOM
YIIPaBJIIHChKE CIUIKYBaHHSI BIUIMBAE HA €MOIIIMHUI CTaH MpalliBHUKIB, 1X 3aTy4eHHS 1
3aJI0BOJICHICTh POOOTOI0, IO I03BOJUTH PO3POOUTH €PEKTUBHI CTPATET1i HOKPAILIEHHS
MICUXOJIOTIYHOTO KJIIMAaTy Ta YIpaBIiHHS JIOACEKUMH PECYPCAMH.

[IpoOnema BIIIMBY KEPIBHUKA HA TICUXOJIOTTYHUH KIIIMAT Y KOJIEKTHUBI € IPEAMETOM
BUBYCHHS OaraTthox HaykoBIiB. Hampuknazn, JI. Op6an-JleMOpuk 3a3nHagae, 110
edeKTUBHA KOMYHIKAIliSl KEpIBHHKA CIIPHUS€ 3MEHIICHHIO CTPECy Ta TiJBUIIECHHIO
KoMaHAHO1 3rypToBaHoCTi [3]. 3rimHo 3 mociimkenHsmu [{. I'oynamana, emomiitHui
IHTEJICKT KePIBHUKA € BAXJIUBUM (HaKTOPOM [IJIsi CTBOPEHHSI MO3UTHBHOT aTMocdepu
Ha pobouyomy micti [2].

Y nmpamgx Ccy4acHHX JIOCHIIHHMKIB HArojOLIye€ThCs, IO BIAKPUTHH CTHIIb
KEepIBHUIITBA, 3aCHOBAHUH Ha JIOBIp1 Ta MIATPUMIII, CIIPUSE MOKPAIICHHIO MOTHUBAIIi1 Ta
MPOJYKTUBHOCTI CIIBPOOITHUKIB. BoIHOYAacC aBTOpUTapHHUI CTUIIb YNPaBIIHHS,
3aCHOBAaHMII Ha JKOPCTKOMY KOHTPOJIl, MOXE€ BHUKJIHMKATH HaNpyXeHICTh 1
HE3aJ0BOJICHICTh Y KOJICKTHUBI.

Meroro mnyOumikanii € aHali3 BIUIMBY CTUJIIO CHUIKYBaHHS KEpIBHUKA Ha
MICUXOJIOTIYHUNA KJIIMAT Yy KOJIGKTHUBI Ta PO3IJIAl €PEKTHBHUX KOMYHIKaTHBHHMX
CTpATErTii, 110 CIPUAIOTH MM1IBUIIEHHIO MPOAYKTUBHOCTI Ta MOKPAILIEHHIO €MOLIHHOTO
CTaHy IpalliBHUKIB.

ChinkyBaHHS ~KEpiBHMKAa 3 TIUIETJIMMU  BU3HAYa€ pIiBEHb JOBIpH Ta
B32EMOPO3YMIHHS y KOJIEKTHBI. J{OCHTIIPKEHHS TTOKa3yI0Th, 10 ICHYIOTh TP OCHOBHI
CTHJII CIIUTKYBAaHHSI KEPIBHUKIB, KOKEH 3 SIKMX TO-pI3HOMY BIUIMBA€E Ha atMoc(epy B
KOMaH/I:

1. Bigkpute Ta NHeMOKpAaTUYHE CIUIKYBaHHS — KEPIBHHK 3a0X0YY€ IHIIIATHBY,
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JOCIYXa€EThCs 10 AYMKH MPALIBHUKIB, CTBOPIOE YMOBH JIJIs1 KOHCTPYKTUBHOTO A1JIOTY .
Takwii migxia cpuse AOBIpi, MiIBUINEHHIO MOTHUBAIIIT Ta 3rYPTOBAHOCTI KOJICKTHRY.

2. ®opManbHEe Ta aBTOPUTApPHE CIUIKYBaHHS — KEPIBHUK YXBAJIIO€ PIIICHHA
CaMOCTIHHO, a KOMYHIKaIlii HOCUTh TUPEKTHUBHHUM XxapakTep. Lle mMoxe BUKIMKATH
HAIpyry, 3MEHIIYBaTH 1HILIATUBHICTH CIIBPOOITHUKIB 1 TOTIPIIyBaTH 3araJbHUAN
KJIIMaT Y KOJIEKTHBI.

3. [NacuBHe abo GaiiayKHE CIUIKYBaHHS — KEPIBHUK HE BUSBIISE 3aI[IKaBICHOCTI B
EMOIIIMHOMY CTaHl TMpPAIiBHUKIB 1 OOMEXYyeTbCad JMiie (YHKI[IOHATBHUM
CHUJIKYBaHHAM. Y TaKOMY CEpEOBUII MOKYTbh 3pOCTaTH KOH(MIIKTH, a CIIIBPOOITHUKU
BIJIYYBaIOTh HECTAUy I1ITPUMKH.

[[lo6 cTBOPUTH TIO3UTHUBHUM TICUXOJIOTIYHUN KJIIMaT, KEpPIBHUK TOBHUHEH
JOTPUMYBATUCS TaKUX MPUHIIMIIIB CIIUJIKYBaHHS:

— MPO30PICTh Ta YECHICTh — BIAKPUTICTh y CIUIKYBaHHI CHpUSE JOBIpl Ta
MIJBUILY€E 3aTyYEHHS IPaliBHUKIB.

— 3BOPOTHUM 3B 30K — pEryJisipHE CHUIKYBAaHHA MPO YCHMIXH Ta MOXJIHMBOCTI
PO3BUTKY JIOTIOMarae miTpUuMyBaTH MOTHBALIIO.

— moBara JI0 OCOOMCTOCTI — BpaxyBaHHS JIyMOK CHIBPOOITHUKIB CHpHUSIE
(dhopmyBaHHIO aTMOC(EpH B3a€EMOIIOBATH.

— eMOIIIMHUI 1HTENeKT — 3/IaTHICTh KEpIBHHUKA PO3YMITH EMOLIMHHUI CTaH
MJIJIETJINX JTIO3BOJISIE YHUKATH KOHQIIIKTIB Ta CTBOPIOBATH KOM(OPTHI YMOBH Mparii.

Jlo IpUYMH HETraTHBHOIO BIUIMBY YMPABIIHCHKOTO CIUIKYBaHHS Ha JISUIbHICTD
NpaliBHUKIB HayKoBI [1; 4] BigHOCATH, 30KpeMa Taki, SK: aBTOPUTAPHICTH Y
CHUIKYBaHHSA, HEXTYBaHHS 3BOPOTHUM  3B’SI3KOM, ITHOPYBaHHA  MpoOJieM,
HE3pO3YMUIICTh 1 HEHITKICTh MOCTAHOBKH 3a/1a4 TOLLO.

Ie Ta iHIIIe MPU3BOIUTH JI0:

— BUHUKHEHHS aTMoc(epH cTpaxy ¥ Hanpyru y MpaiiBHUKIB,

— 3HIKEHHS MOTHBAIlI] i CAMOOIIIHKY M1IJIETIINX;

— CTBOPEHHS B KOJIEKTHBI KJIIMATy HEAOBIPU M BIIUYKEHHS;

— 3HWKEHHS MPOIyKTUBHOCTI Yepe3 BTpaTy MOTHUBAIIIT,

— BUHUKHEHHS KOH(JIIKTIB Uepe3 Hepo3yMiHHS a00 HecTady 1HpopMallii;

— €MOIlliifHe BUTOpaHHS TPAIIBHUKIB Yepe3 Opak MIATPUMKUA Ta 3BOPOTHOIO
3B’ SI3KY;

— 3pOCTaHHS INIMHHOCTI KaJpiB Yepe3 HEBJAOBOJIEHHS YMOBaMH pOOOTH.

[IIo6 yHukHYyTH TpobOsieM HeeEeKTUBHOT KOMYHIKaIlli, KOH(IIKTIB, HEJJOCTATHHOI
MOTHBAIlIl TEpCOHATY, €MOI[IHHOTO BUTOpPAHHS MIAJIETNIUX 1 CBOTO BIIACHOTO, IO
BUHUKAIOTh Yy PE€3yJIbTaTl HETaTUBHOTO YIPAaBIIHCHKOIO CHUIKYBaHHS, HEOOXITHO B
mpolieci KOMYHIKallii BHUKOPUCTOBYBATH TaKl NPUMOMH, SIK: YITKI Ta 3pO3yMiii
(bopMyIOBaHHS; AKTHBHE CIIyXaHHS; YpPI3HOMAHITHEHHS KaHaIIB CHUIKYBaHHS;
HaJaHHS 3BOPOTHOI 1H(OpMaIii; CTBOPEHHsS aTMOc(epu BIIKPUTOCTI 1 IOBIPU TOLIO.
BaxnuBum, Ha HaIll TOTJISAT, BUJAETHCS TAKOXK, PO3BUTOK HABUYOK eMIMaTii Ta YMiHb
BU3HABATH TIOMUJIKW; BUKOPWCTAHHS METOJIB 3a0XOYCHHS;, BU3HAHHS OCSTHEHB;
YCTAHOBJICHHSI PIBHOBAaru MiXK pPOOOTOIO Ta OCOOUCTUM IKUTTSIM;;3BEPHEHHS, 3a
HEOOX1HOCTI /10 TIOpaji TICUX0JI0ra; PO3BUTOK HABUUOK CTPECOCTIMKOCTI; CTBOPEHHS
YMOB ISl BIATIOYMHKY.
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EdexktuBHEe  ymnpaBmiHChKE  CHUIKYBaHHS €  3alOpPYKOK  MO3UTHUBHOIO
MICUXOJIOTIYHOTO KJIIMAaTy B KOJEKTHBI, IO, CBOEK YEPTOI0, CIPHUSE I1IBUIIECHHIO
e(eKTUBHOCTI poOOTH OpraHizarii.

Binrak, kepiBHUKY HEOOXiHO pO3BUBATH KOMYHIKaTHBHI HaBUYKH, CTBOPIOBATU
KyJIbTYpY BIAKPUTOTO CHUIKYBaHHS B Opraisailii, BHUKOPHUCTOBYBAaTH CYy4YacHI
IHCTPYMEHTH KOMYHIKallii; MOCTIHO BJOCKOHATIOBATH CHUCTEMY YIPaBIiHCHKOTO
CH1IKYBaHHS.

OTxe, CHUIKYBaHHA KEpIBHMKAa € OJHUM 13 HaWBaXJIUBIMIMUX (PaKTOpiB, IO
BILIMBAIOTh HA TICUXOJIOTTYHUHN KJIIMAT Y KOJEKTHBI. BiJl CTHIIIO KOMYHIKAITIT 3aJICKUTh
PIBEHB JIOBIpU, MOTHBAIII] Ta MPOAYKTUBHOCTI CITIBPOOITHUKIB. JIleMOKpaTUUHMI CTUITH
yIpaBJiHHS Ta €peKTUBHI KOMYHIKaTHBHI HABUYKH CIIPUSIOTHh CTBOPEHHIO TO3UTUBHOT
pob6ouoi atMocdepu, TO1 SIK aBTOPUTAPHUMN IMI/IX1]T MOYKE BUKJIMKATH HAIMPYKEHICTH 1
HE3aJJ0BOJICHICTb.

[lepcnieKTUBHUMU HampsMaMl TOAAIBIIUX JOCIIHKEHb € BUBYEHHS BIUIMBY
IM(POBUX TEXHOJOTrIH HAa KOMYHIKAII0 B KOJIEKTHBI, AOCHIKEHHS 3B’SI3KY MIXK
KOPIIOPaTUBHOIO KYJBTYPOIO Ta CTHJIEM YMPABIIHHA, a TaKOX aHalli3 e(PEeKTUBHUX
METO/1B NIABULIECHHS EMOI[INHOTO THTENEKTY KEPIBHUKIB.

Cnucoxk jireparypu
1. bensera O. B. YnpaBniHHA nepcoHanoM: NcUXoioriyHi acrekTd. Kuis : Llentp
yu0oBoi miteparypu, 2019. 240 c.
2.I'oynman JI. Emoniiiauii iHTeneKkT y 013Hecl. XapkiB : Kity6 ciMeliHOTO 103B11IA,
2021. 352 c.
3.0p6an-Jlemopuk JI. [Icuxomnoris ynpasminas. Kuis : AkagemBuaas, 2017. 512 c.
4. Xminp @. I. Menemxment: niap. Kuis : 3nanns, 2020. 678 c.
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THHOBAIIHHI NIAXOJU TA CYUYACHI TEXHOJIOTII B
YIIPABJIIHHI HEPCOHAJIOM

Kpamapuyk CeiTiiana
K.€.H., IOIEHT KadeIpu MEHEIKMEHTY,
myOi4HOrO yrpasiiHHs Ta nepcoHany 3YHY

IcaeBa BaJjiepis
3100yBavyKa OCBITHbO-MIPOGECIHOT TporpaMu
«MenemxmenT», 3YHY

VYrpaBiiHHS TEPCOHAJIOM € OJHIEI 3 KIIOYOBUX CKIIAJIOBUX YCHIIIHOTO
(yHKLIOHYBaHHA Oyab-sKO1 oprasizanii. B yMoBax mBUAKUX 3MIH Ha PUHKY Mpalll Ta
PO3BUTKY TEXHOJIOT1 BUHUKAE HEOOX1HICTh 3aCTOCYBAHHS IHHOBAIIMHUX M1XO/I1B Ta
KOHUENIIN a1 e(QeKTUBHOro YIpaBlIHHA JIIOACBKMMH pecypcamu. CydacHi
TEXHOJIOT1i, TaKi SIK aBTOMAaTHU3aIlisl MPOIIECIB, aHAII3 JaHUX Ta MUGPOBI mIaThopmH,
3HaYHO 3MIHIOIOTh METOAM PEKPYTUHTY, MOTHBALli Ta PO3BUTKY IEPCOHAIY.
BrpoBamkeHHsI HOBITHIX TEXHOJIOT1# TO3BOJISE HE JIUIIIE TT1BUILUTH ITPOTYKTUBHICTD,
ajie 1 CTBOPUTH CIPUSATIMUBY aTMoc(hepy JUisl pO3BUTKY Ta YTPUMaHHS TaJlaHOBUTHX
KaJIpiB.

[HHOBaIIliHE yIpaBIiHHSA MEPCOHAIOM — L€ MIIXid, HOPH SKOMY KEpIBHUKH
BUKOPUCTOBYIOTh HOBI Ta HETPaJMIIIHI METOAM M1 €(PEKTHUBHOIO YNPAaBIIIHHA
CIIBPOOITHUKAMHU.

Ha erami BH3HaueHHS MOTpeO y TAaKUX 1HHOBALISAX OCHOBHY POJIb BUKOHYIOTH
KEpIBHUKH, SKI 30MpalOTh Ta aHAJI3yIOTh 1HPOpPMALIIO MPO 30BHILUIHE 1 BHYTPIIIHE
CepeoBHUILE KOMIIaH1i, (QOPMYJIIOIOTh CTPATETIYHI 1[Il Ta NPUHAMAIOTh PILIEHHS PO
BIPOBA)KEHHS THHOBAIIH.

VY cBoiii npari JskiB O. [1, €. 50] 3a3Ha4dae, 1m0 «iHHOBAIIISA — II€¢ HOBOBBEICHHS,
SKE CIpHsIE MABUIICHHIO €()eKTUBHOCTI MPOIECIB YIIpaBIiHHS NepcoHanoM. BoHa €
CKJIaIOBOI0 O€3MepepBHOIO PO3BUTKY, IO JONOMAarae IMOCTITHO OHOBJIIOBAaTH Ta
BJIOCKOHAQJTFOBATH CUCTEMH B OpraHi3aIiii.

TexHomnorii ympaBiiHHS TEPCOHATIOM — II€ METOAM Ta IHCTPYMEHTH, SIKi
BUKOPUCTOBYIOTbCS  JJIS BIUIMBY Ha TOBEAIHKY IPAIliBHUKIB, CTBOPEHHS
CIIPUSATIMBOrO YIMPaBIIHCHKOTO CEPEJOBHINA, OpraHizallii Ta JOBIpU Ta JIOSJIBHOCTI
cepejl CiBpOOITHUKIB.

[TomiTrka ynpaBiiHHS IEPCOHATIOM BU3HAYAETHCS KEPIBHUIITBOM ITiIIIPUEMCTBA T
BIPOBA/KYETHCSI KaJAPOBOIO CIIY»OOI0 TMiJ] Yyac BHUKOHAHHS ii CIIBPOOITHHUKAMHU
npodeciiinux 000B’s3KiB. BoHa BioOpaxkaeTbcsi y BHYTPIIIHIX HOPMATUBHUX AKTaX,
30KpeMa B KOPIOPATUBHIN KyJIbTYpl KOMIIaHii, KOJIEKTUBHOMY JIOTOBOPI Ta MpaBujIax
BHYTPIIIHHOTO TPYJAOBOTO PO3MOPSIKY.

3aBAsKd IIbOMY BCl KaJpoOBi TPOLECH, TaKl SK MAOIp MEepCOHAy, PO3poOKa
IITAaTHOTO PO3IMHUCY, aTecTallis, HaBYaHHS Ta Kap €pHE 3POCTaHHS, MOXYTb OyTu
3a3/1aJieri/ib CIJIAaHOBaH1 Ta Y3TO/KEHI 13 3arajibHOI0 CTPATETI€I0 PO3BUTKY KOMIAHIT
Ta 11 MOTOYHUMHU 3aBAaHHAMHU [3, C. 22-23].
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InHoBaIiitHI MeToau migdopy nepconany Ha nyMKy Cepmatok O. 1. Ta Kpemmnoxa 1.
C. [4, c. 108-109] cTaroTh BaKIIMBOIO YaCTUHOIO CY4YacHOI KOPIIOPATHBHOI KYJIbTYPH
YKpalHChbKUX KOoMMaHiil. J[o Takux METO/IB HajleXKaTh PEKPYTHHIOBl TEXHOJOTII, 5K
XEJIXaHTHUHT, CKPIHIHT, KOYYHHT, ayTCTa(iHT, KOHTPOJIHT Ta 1HIIII.

XeOXaHTUHT — 1€ TMpoLeC IJIECHPSIMOBAHOTO TMOIIYKY Ta 3aJIy4CHHS
BHUCOKOKBai(hIKOBAHUX KaHIUAATIB, SKI HE MIYKalOTh HOBY pPOOOTY CaMOCTIHHO,
OCKUIBbKH BXK€ MPAIOIOTh B IHIIUX KOMMaHisX. Takuit METOJ 3aCTOCOBYETHCS IS
3aJTy4eHHsI CHEIaNiCTIB 3 PIAKICHUMH HABUYKaMU 200 BUHATKOBUMHU JIOCATHEHHSIMU.

VYV Tol Xe yac, ajanTOBaHWN XEIXAHTHHT, SIKUM OLUIbIlIe Harajaye KJIaCHUYHHM
PEKpYTHUHT, cTae Bce OuUlbin momysisspHuM. Llei meron opieHTOBaHWN Ha (PaxiBIIIB
CEpellHbOI JIaHKH, a HE JIMIIEe Ha KEpPIBHUKIB, K 1€ BIJOYBA€TbCS B KIACUYHOMY
XEIXaHTUHTY.

[Ile onHuM criocoOOM TMiI0OpY MEPCOHANTY € MpeNiMIHAPIHT, KOJIM POOOTOaBIII
3BEPTAIOTHCS [0 BHINMX HABYAJIBHUX 3aKJIAJIB JJIS MIATOTOBKU (DaxiBIIB BIATIOBITHO
10 pealbHUX MoTped kommadii. Ile mo3Bosisie BiAiOpaty HANOIBII MOTUBOBAHUX 1
MEePCIIEKTUBHUX KaH/IHU/IATIB.

MeTon CKpiHIHTY BHKOPUCTOBYETHCS JJIS IIBHJKOTO BiIOOPY NMPETEHIEHTIB Ha
BakaHcli 3a nonomoroto [HTepHery Ta 3MI. Xoua 1eil MeToq He NOTpedy€e BEIMKUX
BUTpPAT, BIH MOXE BUMAaraTy 3HAYHOT'O Yacy /il 0OOpOOKHU BEJIMKOI KUIBKOCTI pe3IOMe,
0CcOOJIMBO BiJ KaHIUJATIB, K1 HE BIJIIOBIIAIOTE BUMOTaM.

KoyunHr € ogaumM 3  HalleEeKTUBHIMIUX  1HCTPYMEHTIB  IIiJBUIIEHHS
pe3yabTaTUBHOCTI Mpalli. KepiBHUK, 1110 BUKOHYE pOJib KOy4a, HE Ja€ TOTOBUX PIIICHb,
a CTBOPIOE YMOBH, 32 SIKMX CIIBPOOITHUK MOKE CAMOCTIHHO BUPIIITUTH CBOI POOJIEMH,
BUKOPHCTOBYIOUM CBOT HABUYKHU 1 KOMITETEHIIIi.

Kuinkosa O. 1. Ta [le6enko O. O. [2, ¢. 118-119] npomnoHyOTh HalaBaTH OLIHKY
€(eKTUBHOCTI BMIPOBAHKEHHS 3aXOJIB Ta IHCTPYMEHTIB YIPaBJIIHHS MEPCOHATIOM
MOKHa 3JIICHIOBATU 3a JOMOMOIOK HEHpoMepexeBUxX Mozeneid. BoHu crpusiorsh
(hopMyBaHHIO PI3HOMAHITHUX BapiaHTIB pIllIEHb 1 3a0€3Me4yI0Th BUCOKY THYUKICTb Y
npoteci ananrauii. Taki Mozesi 30cepeKyIOThCs IEPEBAKHO HA BUXIJTHUX 1 BXITHUX
napaMmeTrpax, OpIEHTYIOUHCh Ha OTPHUMAaHM pe3yibTaT, a HE caM MeXaHi3M
MPOTHO3YBaHHH.

Jns po3B’si3aHHSl MOCTABJICHUX 3aBJaHb 3aCTOCOBYETHCS BIAMOBIAHUN HaOip
KaJIpOBUX IHCTPYMEHTIB YIPABIIHHS MIANPUEMCTBOM Yy MOEAHAHHI 3 KOHKPETHUMU
CIIOCTEPEKEHHSMHU, SIKI CIYTyIOTh 0a3010 A yXBaJICHHs pilneHb. JlocmikeHHs
MPOBOJIUTHCA 3a OKPEMHUMH TapaMeTpaMH, TaKMMH SK moTpeda KOMIMaHii y
KBaTi(iKOBaHUX CHeIiamicTaX, e(EeKTUBHICTh BUKOHAHHS POOOYUX MPOIIECIB TOIIIO.
B3aeM03B’ 130K Mk NPUHHATUMH PIIIICHHSIMU CIpUsi€ 0araToBapiaHTHOCTI BUCHOBKIB,
1110, CBOEIO YEProlo, 3a0e3meuye 00IpyHTOBAaHICTh BUKOHAHHS TTOCTABJICHOI METH.

[Ipu peanizariii cuctemu ynpaBiiHHS iepconanom, Ha nyMky Kycrpiu JI. O. [3, C.
23-24], MOXHa BUKOPUCTaTH aJanTUBHY MeToAuKy HR-MeHemxMmeHTy, mo €
e(EeKTUBHUM MIiAXOJOM JI0 YIPaBJIHHS IEPCOHAJIOM B yMOBax Cy4yacHOro Oi3Hec-
CepeloBHUINA, IO IIBHAKO 3MIHIOEThCA. BoHa 0a3yeTbcsi Ha BIIPOBAKEHHI
1HHOBALIMHUX PIlIeHb, TAKUX SIK BU3HaUeHHs HR-anantepa, 3acTocyBaHHS TEXHOJIOT1M
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well-being, po3mmpenHs KagpoBHX MOXIJIMBOCTEH TMPAIliBHUKIB Ta CTBOPCHHS
riopuaHOTO Oicy.

Oco0OnuBy poJsib BiJirpa€e BIOPOBAHKCHHS TyalbHOI BJIACHOCTI, IO TiABHUIIYE
BIJIMOBIAANBHICTh CIIBPOOITHUKIB 3a pe3yJbTaTH MiSUIBHOCTI KOMIIaHIi, a TaKOX
dbopMyBaHHS CYNEPKOMaHI, JI¢ TOEIHYIOTbCS JIOJACHKUN 1HTENEKT 1 1udpoBi
TexHojorii. Po3BuTOK OaratodyHKI[IOHaTBLHOCTI MEPCOHATY, CTBOPEHHS HHQPPOBOI
Oipxi Tmpami Ta CTUMYJIOBaHHA KOMaHAHOI pPOOOTH CHPHUSIOTH 3POCTAaHHIO
edextuBHOCTI HR-miporiecis.

OkpeMoi yBaru 3aciyroBye€ OHJIAWH-OCBITa TEpCOHANTY, sKa JIO3BOJISIE
IpariBHUKAM TOCTIHHO BIOCKOHAJIOBATH CBOi HaBUYKH 0O€3 BIJIPMBY BiJ OCHOBHOI
TISJIBHOCTI. YCl 11 3aX0JM CHPUSAIOTh IMIJIBHUINCHHIO KOHKYPEHTOCIPOMOXKHOCTI
H1IPUEMCTBA Ta 3a0€3MeUYI0Th HOTO CTIMKICTh B yMOBax JUHAMIYHOTO PUHKY.

OTtxxe, 1HHOBAIIMHI MIAXOAM Ta CydYacHI TEXHOJIOTIl B YIPaBIiHHI MEPCOHATIOM
CHPUSIOTH MIJABUIIECHHIO €()EeKTUBHOCTI POOOTH OpraHizalliii, 3aJly4eHHIO TaJIaHTIB 1
CTBOpPEHHIO KOoMdopTHOro pobouoro cepeporumia. ABromarusauis HR-mporecis,
aHaII3 JTaHUX, PEKPYTHHTOBI TEXHOJOTIi, KOy4uHT, amantuBHuUN HR-MeHemxmenT,
OyajlbHa  BIJIACHICTH Ta  OHJIAWH-OCBITA  MIJBUINYIOTh  MNPOAYKTHUBHICTH 1
KOHKYPEHTOCHPOMOKHICTh KOMITaH1ii. BpoBamkeHHa HU(PPOBHUX PIIEH Ta PO3BUTOK
0araToyHKIIOHAIBHOCTI ~ MEPCOHANY  JO3BOJSIOTH  MIANPUEMCTBAM  IIBUJIKO
aZanTyBaTHCS A0 PUHKOBHUX 3MiH, 3a0€3M€4yI0ur JOBIOTPUBAIUMN yCHIX 1 CTIMKICTD Y
JTUHAMIYHOMY CEPEIOBHIIII.

Cnucoxk Jgireparypu:
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S57.

2. Knminkosa O. 1., [lebenko O. O. [HHOBAIIIIHI METOIM yIIPABIiHHS ITEPCOHATIOM
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IHOOPMAIIMHE 3ABE3IIEYEHHSI ABLIBHOCTI
IIYBJIYHUX OPI'AHI3ALIN

Kpyn’sak Jligis
K.€.H., IOLICHT Kadepu MEHEIKMEHTY,
myOi4HOrO yrpasiiHHs Ta nepcoHany 3YHY

Kosomieus Jdap’a
3100yBavyKa OCBITHbO-MIPOGECItHOT TporpaMu
«IlybniyHe ynpaBiiHHS Ta aIMiHICTpYBaHH», 3YHY

AKTYaJbHICTh TeMH. Y Cy4aCHUX YMOBax LU(PPOBOi TpaHChOpMallil Ta pO3BUTKY
1H(QOpPMAIIHHOTO CYCHIIbCTBA €(QEKTUBHA MJISJIBHICTh MYyONIYHMX OpraHi3anii
3HAYHOIO MIPOIO 3aJIEKUTH BIJI SIKICHOTO 1H(OpMamiiiHoro 3adesneyenHs. Joctyn 1o
aKTyaJdbHOI Ta JOCTOBiIpHOI iH(pOpMaIlli, BUKOPUCTAHHS CydacHUX iH(MOpMaIiiiHo-
koMyHikariitHux TexHosori (IKT) Ta BIAKpUTUX NaHUX CHPUAIOTH MIABUIICHHIO
P1BHSI PO30POCTi, €HEKTUBHOCTI Ta MiJI3BITHOCTI TAKUX OpTaHi3allii.

Mera fgochailikeHHsI - aHa3 Cy4YacHUX MIAXOMIB JO 1H(OPMAIIHOTO
3a0e3nedeHHs] MyOJMIYHMX OpraHizailiii, BWU3HAYEHHS OCHOBHUX BHKJIHMKIB Ta
MEePCIEKTUB MOTO PO3BUTKY B YMOBaX IHU(pPOBi3aIlii.

O0’exT nmociaigxeHHss - cucrema iHGoOpMaIIHHOrO 3a0€3MeUeHHs iSJIBHOCTI
myOJIIYHUX OpraHi3aliid, BKJI0Yarouu 1H(popMaliiiHl pecypcH, TEXHOJIOTI Ta TpoLecH
yIpaBiiHHS 1H(OpMAIETO.

IIpeamer mociaigkeHHs1 - MEXaHI3MHU, IHCTPYMEHTH Ta MiAXOJIU JI0 OpraHi3arii
iH(popmaniiiHoro 3a0e3nedyeHHs myOJIYHUX OpraHizaliid, iX BIUIUB Ha €()EKTUBHICTh
YIPaBIIHHS Ta B3aEMOJIIO 3 TPOMAJICHKICTIO.

[HdopmariiiiHe 3a0e3MeueHHS € KIIYOBOK CKJIAJI0BOIO ISJIBHOCTI OyJb-KOi
CydacHOi oprasizailii, 0co0JMBO THX, IO (YHKIIIOHYIOTh y cdepi MyOIiuHOTO
yrpaBmiHHA. JOro TONOBHE 3aBIAaHHS - CTBOPEHHS YMOB ISl e(hDEeKTHBHOIO
BUKOpUCTaHHA 1H(OpMaIlli y mpoIeci yXBajeHHs yIPaBIIHCHKUX PIllIEHb, a TaKOX
3a0e3neveHHs BUILHOTO JIOCTYMY IPOMaJICKKOCTI JI0 myOumiuHoi iHdopmartii [1, c. 42].

JlocTymn 10 aKkTyalbHUX 1 JOCTOBIPHUX JaHUX JO3BOJISE OpraHaMm BIAIU JIATU
OUTBIII BIAKPUTO Ta BPAaXxOBYBATH IHTEPECHU CYCIIILCTBA MPHU PO3POOIN JACpiKaBHUX
MOMITUK Ta cTpateri. OaHaK, HE3BAKAOYM Ha PO3BUTOK TEXHOJIOT1M, HA MPAKTHUII
BIIPOBA/DKEHHS SIKICHOrO 1H(OpMAaIIiHOrOo 3a0€3MeYeHHs] CTHKAEThCA 3 PSAIOM
BUKJIMKIB. [lo-niepie, 6arato my0OaiyHUX opraHizailiil J0ci BUKOPUCTOBYIOTh 3aCTapii
MEeTOI1 OOPOOKH TaHUX, 10 YCKIIAIHIOE MBUAKUN JOCTYII 10 HE0OX11HO1 iH(popMartii.
[To-npyre, BIACYTHICTh €IMHUX CTaHAAPTIB y cdepl iHPopMaLiifHOro 3a0e3nedeHHs
MPU3BOJIUTH 10 MPOOJIEM 13 CYMICHICTIO MK PI3HUMH 1HPOPMALIMHUMHU CUCTEMAMH.
Takox BaXTWMBHM € TIUTaHHsA Oe3neku Ta 3axucty iHdopmaiii. B epy mudpoBux
TEXHOJIOT1M myOivHI OpraHi3allii cTaroTh MOTEHIIIHOK MIMIEHHIO JUIs Kibep3arpos.
Henocrathiii piBeHb 3aXWCTy MEPCOHAIBHHUX JaHMX Ta BAXKIMBOI YIPaBIIHCHKOI
iHdopmarii MoOKe TPU3BECTH [JI0 CEPHO3HMX HACHIJIKIB, 30KpeMa BHUTOKY
koH(pimeHmiitHOT iHpopMartii uu 3001B y poOOTi iHHOPMAITIHHUX CHCTEM.
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Ko TOBOpPUTHM MPO OpraHizaiiro 1HPOpMAIIHHUX TMPOIECIB, OCHOBHUMHU
KOMIIOHEHTaMu  1HQopmarliiiHoro  3abe3nedeHHs € HOPMaTHBHO-IIPaBOBE
peryyioBaHHs, TEXHOJIOTiYHA 0a3a, KOMYHIKAIliiHI MeXaHi3MH, NEepCOoHal Ta
KOMITETCHTHOCTI.

HopMaTuBHO-TIpaBOBE pEryJIOBaHHS BiJITpae KIIOYOBY poOJib y 3a0e3MedeHHI
goctymy a0 iHbopMarii, i 0o0poOku Ta 3axucTy. BigkpuTi naHi, €IeKTPOHHMIA
JOKYMEHTOOOIT Ta perfJaMeHTallisl MUTaHb KibepOe3neKku € HEeBiT €MHOIO CKIIaZOBOIO
e(eKTUBHOTO 1H(POPMALIIMHOTO YMpaBliHHI. 3aKOHOJaBue 3a0e3MEeUeHHs IUX
IIPOIIECIB JIO3BOJISIE OpraHi3allisiM AOTPUMYBATHCS €IWHMX CTaHAApPTIB poOOTH Ta
3amobirati  TMOpyHIeHHSAM y cdepl 30epekeHHS TMEPCOHAIBHUX JaHUX Ta
koHpiaeH 1HHOT 1HpOopMartii [4, c. 78].

Texnomoriyuna ©6a3a CcydyacHMX IyOJIYHMX  OpraHi3aiiii  mpejcraBiieHa
iH(dOopMaIIHHUMU cUCTeMaMu, IUGPOBUMH TuTaTGopMaMu, 0a3aMu JTaHUX Ta IHIIUMU
3acobamu o0OpoOku iH(popMallii. BukopucTaHHs TEXHOJIOTIHM ITYYHOTO 1HTEICKTY Ta
Benukux pAaHux (Big Data) BigkpuBae HOBI MOXJIMBOCTI JUIsl MPOTHO3YBAHHS,
MPUIHATTS PIIIEHb Ta aBTOMATHU3allli YNPaBIIHCHKUX MpPOUECiB. TaKoXK BaKIMBUM
aCTMeKTOM € BIPOBAPKCHHS EJIEKTPOHHOTO YPSAAYBaHHS, IO 3HAYHO CIIPOIIYE
KOMYHIKAI[Il0 MIXK J€p>KaBHUMH YCTaHOBaMU Ta rpomaasHamu |5, c. 133].

[[lomo xoMyHIKAIIMHUX MeEXaHI3MiB, BOHU BKJIIOYAIOTh B ce€0€ BUKOPHUCTaHHS
opiuiiHUX BeO-CalTIB, COLIAJIBHUX MEpPEX, IHTEPAKTUBHUX IUIAaTGOpM Ta
CJIEKTPOHHUX CEPBICIB JJIsi 3a0€3MEUEHHS 3BOPOTHOIO 3B'SI3KY 3 T'POMaJsHAMHU.
AKTHBHA TPHUCYTHICTb MyOJIYHUX OpraHizamiii y nu@poBoMy MNpOCTOpl TO3BOJISIE
MIJBUIIMTH PIBEHb BIJIKPUTOCTI, 3a0€3MEYUTH ONEpPaTHUBHE pearyBaHHS Ha 3alUTU
IPOMAJICEKOCTI T4 CTBOPUTH €(DEKTUBHI YMOBH JJISI TPOMAJICHKOTO KOHTPOJTIO.

[lepconan Ta KOMIIETEHTHOCTI € BaXJMBOIO CKJIAJI0BOIO  €(EeKTUBHOTO
iHdopmariiiinoro 3a0esneuyeHHs. [liarotoBka kamapiB y cdepl  ympaBIiHHS
1H(popMaIi€ro, MABULIEHHS PIBHA HUPPOBOi IPAMOTHOCTI Ta BIPOBAI)KEHHS OCBITHIX
nporpamM Jyisi myOJiYyHUX CIIYKOOBIIIB € HEOOX1THOK YMOBOKO SIKICHOTO BUKOHAHHS
iHhopMaiiHuX (QYHKIIA opraHizalii. Bucokuid piBeHb NpoQeciiHOl MIArOTOBKU
MpAaliBHUKIB crOpusie €(OEeKTUBHOMY BHUKOPHUCTAHHIO HOBITHIX TEXHOJIOTIH Ta
BJIOCKOHAJICHHIO YNPABIIHCHKUX MPOIIECIB.

Ha cyuyacHomy etamni BOpOBaJKEHHS 1HPOPMALIMHUX TEXHOJIOTIH Y JiSJIbHICTH
nyOJIIYHUX OpraHi3aliid CHpusie NIABUIIEHHIO PIBHS BIOKPUTOCTI Ta MNPO30POCTI
yIpaBIiHChKUX TporieciB. Lle, y cBoto uepry, cnpusie epeKTUBHININ B3aEMOIIT MiX
JIEp>KaBOI0, TPOMaJITHAMU Ta 013HECOM, ONTUMI3aIlil MPUHHATTS PIIICHb 1 3MEHIIICHHIO
piBHs Otopokpartii [2, c. 115]. Bigkpuri gaHi, 30kpema, 3a0e3MeuyoTh MOXKIIUBICTh
rpomaasHaM Ta Oi3HECY OTpUMYBAaTH HEOOXigHY iHpopMaIio, M0 CHpUsE
I IBUIIICHHIO JOBIPH JI0 OpraHiB Biagu. KpiM TOro, BAKOPUCTAaHHS BIIKPUTUX JTaHUX
JI03BOJISIE AHAJITUKaM Ta JOCHiIHUKaM (opMyBaTh OOIPYHTOBaHI NPOTHO3U Ta
PO3pOOIATH ITHHOBAIIMHI PIlIEHHS AJIs1 Pi3HUX cdep CYCHUILHOTO XUTTH [3, c. §89].

BucnoBku. [HdopmariitHe 3a0e3nedeHHsT € KIHOUYOBUM YMHHUKOM Y JISTTBHOCTI
myOJIIYHUX OpraHi3aiiid, OCKUJIbKM BOHO BH3HA4Ya€ €(EKTHUBHICTh YNPABIIHCHKUX
MPOILIECIB, PIBEHb JOBIPM T'POMAICHKOCTI Ta CHpHUSE MPO30POCTI (YHKIIOHYBAHHS
Jep>KaBHOrO amapary. fkicHe ymnpaBiiHHS 1HQOpMaUIHHUMHU MOTOKaMHU JO3BOJISIE
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CBOEYACHO pearyBaTd Ha BUKIMKU CYyYaCHOT'O CYCHUIbCTBA, CIIPUSAE ONEPATUBHOMY
NPUMHATTIO PIIIEHDb Ta 3a1100Ira€ MOKJIMBUM KPU30BUM CUTYALIISIM.

[Tomanpin mepcrneKTHBH PO3BUTKY 1H(OpMALIHHOTO 3a0e3meueHHsl MOB’s3aHl 3
MOTJIMOJICHHSIM TTU(POBI3aIlii, aKTUBHAM 3aCTOCYBaHHSIM 1HHOBAIIMHUX TEXHOJIOTIH,
TaKuX SK IITyYHWA IHTENEKT, OJIOKUeHH Ta KiOepOe3meka. BaxxinuBy posib Bimirpae
BIIPOBA/KEHHSI aBTOMATH30BAHUX CUCTEM YIIPaBIiHHA 1HGOPMAIIHHUMHU pECypCaMH,
IO CIPUSATHUME MIABUIICHHIO €(PEKTUBHOCTI KOMYHIKAIll MK OpraHamH Jep KaBHOI
BJaJM Ta rpoMajsiHaMH. TakoXX CHiJ YJIOCKOHATIOBATH MEXaHI3MU HOPMATHBHOIO
peryioBaHHs y cdepi iHopMaliitHOT 6€31eKH, 110 T03BOJUTh 3MEHIIUTH PU3UKH
BUTOKY JIaHUX Ta HECAHKIIIOHOBAHOTO JOCTYITY J0 1H(hOpMaIlii.

BrpoBamkeHHs cydacHUX IMIJIXO0A1B 70 iH(QOopMaIiitHOTo 3a0€3MeUeHHs JOTIOMOXKE
CTBOPUTH YMOBH i1 €(GeKTUBHOrO (YHKIIIOHYBAaHHS MYyOJIYHUX OpraHizamii y
nudpoBy enoxy. lle craHe 3amopykoro He JUIIE€ BJOCKOHAJEHHS YIPaBIIHCHKUX
MpoIIeCiB, a W MIABUIIEHHS JOBIpU T'POMAICHKOCTI JO JEP>KaBHUX IHCTUTYIN Ta
CTBOPEHHSI OUTbILI BIJKPUTOTO Ta IEMOKPATUYHOI'O CYCILIbCTBA.
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YIPABJIIHHSI IHHOBAIIIHHUMU CUCTEMAMMU:
CYYACHI BUK/IMKH TA CTPATEI'THYI
HEPCIIEKTUBH

Heneabko Anacracis FOpiiBHa

CrynenTtka 3 Kypcy,

CrnemiansHocti 073 MenemxmenT (JIOricTUHUHUN MEHETKMEHT)
OnecbKoro HalllOHAJIbHOTO MOPCHKOTO YHIBEPCHUTETY, YKpaiHa

[HHOBAIlIiHI CHUCTEMH € KJIIOYOBUM UYHWHHUKOM €KOHOMIYHOTO 3POCTaHHS,
COILIAJIBHOTO PO3BUTKY Ta TIJIO0AIBHOI KOHKYPEHTOCIPOMOXKHOCTI. Y Cy4acHHX
yMOBaXxX YIpaBJIiHHS TaKUMH CHUCTEMaMU CTa€ BCE OUIBII CKIIAJHUM 4Yepe3 CTPIMKUN
TEXHOJIOTTYHU MPOTpec, 3MIHY EKOHOMIYHUX MapagurM Ta HEOOX1AHICTh aJanTaliii 10
HOBHUX BUKJIMKIB. YCIilIHE (YHKI[IOHYBaHHS IHHOBALIIMHUX €KOCUCTEM 3aJI€KUTh BiJl
e(eKTUBHOTO YMIPAaBIiHHS pEeCcypcami, CTBOPEHHS CHPHUSITIUBOTO CEPEIOBHUINA IS
HayKOBO-TEXHIYHOTO PO3BUTKY, a TAKOX TICHOI B3a€MOJil MK J€p>KaBoro, O13HECOM
Ta HAyKOBUMH YyCTaHOBaMH. BaxiauBUM acmekToM € i 3a0e3meueHHs CTajoro
PO3BUTKY, 1110 Tlepeadavae IHTETPpalilo €KOJOTIYHO YUCTUX TEXHOJOTIM y BUPOOHUYI
MIPOLIECH.

TpuBanuii yac 00’€kTOM ympaBiiHHS OyB CTaOLIbHUN BUPOOHUYUN TIpolIEC,
cTabljIpHa BUPOOHHUYO-TEXHIYHA 0a3a, BITHOCHO CTiiiKa HOMEHKJIATypa MPOAYKIIi 3
BHCOKHM CTyIE€HEM CTaHJapTH3allii. [HHOBaliifHUI mpoliec MaB KOPOTKOCTPOKOBHIA
JIOKaJIBHUN XapakTep 1 peani3yBaBCsS CHJIAMH CIICHIANICTIB Ta KEPIBHUKIB 13
3JTy4EHHSIM PECypPCiB 1 METOI1B, CHOPMOBAHMX JIJIs CTAO0LILHUX MpoIieciB. OTHaK HOBI
€KOHOMIYHI YMOBH, IO CKJIAJUCS ChOTOJIHI, BUMAararTh 1HTEHCHBHOI 1HHOBAIIMHOT
TUSTBHOCTI, TIABUIIICHHS YBaru 10 €(peKTUBHOCTI OpraHi3allii T0CIKEHb 1 po3po0oK,
oprasizailii HOBOBBE/IEHb Ha BCIX CTaISIX KUTTEBOTO LUKITY HPOAYKIIi, 3HUKEHHS
IHHOBAI[IHHUX PU3UKIB, CKOPOYCHHS TEPMiHIB YIPOBAKCHHS HOBaIid. [1]

VYropaBiaiHHS 1HHOBALlISIMM B CY4YaCHHX YMOBaX € CKJIAQJOBOI0 Ta OJIHIEIO 13
BOKJIMBIIINX YaCTHUH 3arajJbHOTO MEHEIKMEHTY TiIITPHUEMCTBRA.

VY HalzaraiabHIIIOMY BUIJISIAI YIIPABJIIHHS — 1€ MIEBHUN TUI B3a€MOJII, 110 ICHYE
MIXK JBOMA €JIEMEHTaMU, OJIMH 3 SIKUX Y I} B3a€MO/I1i 3HAXOUTHCS B MO3UIIIT Cy0’ €KTa
VOpaBIiHHSA, a JPYruil — B MO3WIII 00’€KTa YNpaBiiHHA. [HHOBaIiHI MPOIECU
SIBJISIIOTH COOO0I0 JOCTATHRO crerudivHni, MacIITaOHUH, CKIaAHUN 1 piI3HOMaHITHUI
3a CBOIM 3MICTOM 00’€KT ympaBiiHHA. Bin motpebye misi €heKTUBHOTO PO3BUTKY
BUKOPUCTAHHS CIIENIaIbHUX ()OPM 1 METOIB YIPABIIIHCHKOTO BIUIUBY.

3 otHOTO OOKY yTpaBIIiHHS IHHOBAIISIMH (SIK 1 YIIPaBIIIHHS OPTaHi3alli€lo B IJIOMY)
MOXKHa pO3IJSIIaTH K HAyKy 1 MHCTeUTBO. Hayka ympaBiiHHS BHBYAE
3aKOHOMIPHOCTI, MPUHUMINU, (YHKLII YOpaBIiHHSA Ta 1HIII aCHEKTH, a MHCTELTBO
YOpaBIiHHSA JIO3BOJIIE TBOPYO 3aCTOCOBYBATHM 3HAHHS HAyKH YIOPABIIHHSA B
KOHKPETHHUX CUTYaIlisiX.

3 iHmoro OOKy YMpaB/iHHS 1HHOBAIISIMA MOXHA PO3TJIAIATU K CHUCTEMY, SK
MIJICUCTEMY MEHEIKMEHTY, SIK AisUIbHICTh (puc.l.l). YopaBninHsS iHHOBaLissMU (SIK
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CHUCTE€Ma) — CYKYITHICTh €KOHOMIYHUX, MOTHBAIIMHUX, OpPraHi3amiiHuX 1 MPaBOBUX
3ac00iB, METOIIB 1 (OPM KepyBaHHS IHHOBAILIMHOIO MISUTHHICTIO OPraHi3allii 3 METOI0
onTHMi3aIlii eKOHOMIYHUX PE3yJIbTATIB 1 TOCIIOIAPCHKOI JiSITLHOCTI. [2]

Cucrema: [Tiaxia oo ynpaeminHs
CYKVIHICTE 3aco0iB 4K J10 npouecy
1 METO/IIB po3rnsiac ypaeniHHs g =
= AK CHCTEMY E
= =
o - h
= ) =
= [Tincuecrema: =
=
=] + ;
= Jarabhoro CucreMHHi =
= MEHEAMCHTY MIAX1A; YOpaBIiHHA AK <
= CYKYIHICT I:D 7
- B32€MOMOB A3aHHX =
) v
& , , €NIEMEHTIB (MepcoHany, g
B llmj"““i“"- Aka CTPYKTYPH, TEXHOIOTII) =
- nependaqac =
2 niaHyBaHHA, =
E || : : =
oprasizauin . U =
&} K& pr 1o, Curyariiinuii naxig — -
KepIBHHITBO ,
PIBHHITBO, etheKTHBHICTE =
MOTHBALIIID -
A YIIPaBJIIHHS 31eHKNTh
Ta KOHTPOJIk :
p BiJ] CHTYALL]

Puc.1.1. CyTp ynpaBmiHHs 1HHOBAIISIMU Ta MIAXO0H 0 YIIPABIIHHS 1HHOBAIISIMU
Ha MIANPUEMCTBI

CyuacHi BUKJIMKH B YIIPABJIiHHI iIHHOBALIHHUMM CUCTEMAaMU

['mobamnizariisi CyTT€BO 3MIHIOE TPATUIIAHI MOJENI YIPABIIHHS 1HHOBAISIMU,
BUMAaral4u HOBHUX MIAXOAIB 10 I1HTErpaiii TEXHOJOTIYHUX pilleHb. PO3BUTOK
MITYYHOTO 1HTEJIEKTY, OJOKYEHHY, KBAaHTOBUX OOYMCIICHb Ta IHIIUX TMPOPUBHUX
TEXHOJIOT1M CTBOPIOE HE JIMIIIE HOBI MOMJIMBOCTI, @ W HOBI pU3MKH. BuHUKae
HEOOXITHICTh aJanTailii peryasiTOPHUX MEXaHi3MiB, PO3POOKH 3aKOHOJABUMX
1HIIIATUB, 110 JO3BOJISIIOTH IMIJATPUMYBATH IHHOBAIlIHI cTapTany Ta 3a0e3leuyBaTh
IXHE CcTaJie 3pOCTaHHS.

Opni€ro 3 KIIOYOBUX MpoOJeM € HecTadya KBadl(IKOBAaHUX KaApiB, 3AaTHHUX
npaioBati B ymoBax Iu¢poBoi Tpancpopmariii. CydacHUl pUHOK Mpaill noTpedye
CIICIIAJIICTIB, SIKI BOJIOMIIOTH HE JIMIIE TEXHIYHMMHU 3HAHHIMH, a ¥ aHAJITUYHUM
MHUCJICHHSIM, QJanTUBHICTIO Ta BMIHHSM TMpallOBaTH B MIUKIUCIUIUIIHAPHUX
koMaH1ax. OCBITHsI CHCTEMA Ma€ ONEPAaTUBHO pearyBaTH Ha I1i BUKIIUKH, TIPOITOHYFOYH
HOBI HaBYAJIbHI MPOrpamMu Ta METOJUKH, IO BIAMOBIIAIOTh AKTYaJbHUM 3aIlldTaM
puHKy. TakoX Ba)JMBHM acleKToM € (iHaHCyBaHHsS iHHOBauii. He3Baxkaroun Ha
3HaYHUI 1HTEpeC A0 BEHUYPHOIrO KamiTaly, Oarato I1HHOBAI[IMHUX MPOEKTIB
CTUKAIOThCS 3 OpakoM pecypcCiB Ha paHHIX eTanax po3BHUTKY. Jlep>kaBHI mporpamu
MIATPUMKHA, TpaHTOBE (iHAHCYBaHHA Ta KpayAdaHIUHT MOXKYTh BIJITPaTH
BUPIIIANIBHY POJIb Y MOAOJaHHI 11€l mpobaemMu. 3aTydeHHsl IPUBATHOTO KamiTaly Ta
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PO3BUTOK JIE€P’KaBHO-IIPUBATHOTO MapTHEPCTBA CIPUSIOTH (POPMYBaHHIO CTAOLIBLHOI
(GiHAaHCOBOI €KOCHCTEMHU JJii 1HHOBAIIWHOTO MiANPUEMHHUITBA. TakuM 4YHHOM,
MiI0MBAIOYN MiJICYMOK, MOJKHA CKa3aTH, IO 1HHOBAISA — 1€ pe3yJIbTaT CIeialbHOT
TISUTBHOCTI, 10 TIPU3BOIUTH /10 OHOBJICHHS a00 BJIOCKOHAJICHHS Oy 1b-IKHX MPOAYKTIB
ab0 TEeXHOJOTIYHHUX MPOLECIB, 3aCHOBAHMU Ha HAPOJKEHHI 1 3aCTOCYBaHHI HOBHX
3HaHb.

[Ti7 iHHOBAIITHOIO 17IEEI0 MU PO3YMIEMO HOBY OPHUTIHAIBHY TyMKY, III0 Ma€ MEBHY
I[IJTbOBY CHPSIMOBAHICTh 1 TMOTEHIIMHY CYCIHUIBHO-KOPUCHY IIHHICTh, TOJOBHUMH
O3HaKaMH SIKO1 € 11 BIIMOBIAHICTh Cy4aCHOMY HAIPSIMKY PO3BUTKY BIAMOBIIHOT ramy3i
rOCTI0/IapIOBaHHs Ta 3aTpeOyBaHICTh B ekoHOMIIIl. [Iporiec pyxy ie#t B KoMIIaHii, 1110
BUKOPUCTOBYE CHUCTEMY VIPABIIHHS 17€sIMH, MOXKHA TMPEJACTAaBUTH Yy BUIIISIL
3aMKHYTOT'O IMKJIYy: HapoOJUKEHHsA 11eH, (opMyBaHHS iAed, pO3BUTOK 1JEH,
yIpaBIiHChKA OLIIHKA i7IeH, Bif0ip Oi3Hec-i1el 1 npakTHaHOl pearizaitii. [4]

CrpareriuHi nepcneKTUBH PO3BUTKY IHHOBALIMHUX CHCTEM

[lepcnekTUBH pPO3BUTKY IHHOBALIMHUX CHCTEM O€3MOCEPEIHbO OB s3aHl 3
(bopMyBaHHSAM KyJbTYpH 1HHOBAIlM, HU(POBI3ALIEI0 YIPABIIHHI Ta MI)XHAPOIHOIO
CHIBIIpale0. 3anpoBa/UKEHHS! BIAKPUTUX 1HHOBALId Ta CTBOPEHHS MIaT(op™m s
CHUIBbHOI poOOTH J03BOJISIE €(PEKTUBHO IHTETPYBATH Pi3HI HAYKOBI W TEXHOJOTIYHI
HampaloBaHHsI. BUKOpHCTaHHS BENMMKHMX JaHUX Ta IITYYHOTO I1HTENEKTY CIpHUSE
MPUCKOPEHHIO TMPOLIECY YXBAJICHHS PIMIEHb Ta MIJBULIICHHIO €(QEKTUBHOCTI
yHIPaBIiHCHKUX MPOLIECIB.

He MmeHm BaxnMBUM € 3a0e3NeueHHs] €KOJIOTIYHOi CTIMKOCTI. BrpoBakeHHs
"3emeHux" TEXHOJOTIM Ta ONTUMI3AIlisl BHUPOOHMYMX IMPOIECIB Yy JOBrOCTPOKOBIHM
NEPCIEeKTHB] MO3UTUBHO MO3HAYUTHCS HAa €KOHOMIYHOMY PO3BUTKY Ta 3MEHIIMTH
HETaTHBHUM BIUIMB Ha JOBKULIA. [ 1IbOr0 HEOOXiJHA B3a€MOJIisS MK JIEpPIKaBOIO,
013HECOM Ta HayKOBOIO CIUJIBHOTOIO, 110 JI03BOJUTH PO3POOIISATH Ta BIPOBAKYBATU
TEXHOJIOT1i, OPIEHTOBAHI Ha CTaJIe 3pOCTAHHS.

Jlangmadt ynpaBiaiHHA 1HHOBAIISIMM TIOCTIMHO 3MIHIOETHCSI TIiJl BIJIMBOM
TEXHOJIOTIYHOTO MPOrpecy, 3MIH PHUHKOBUX MOTpPeO Ta TIIOOAIBHOIO COLIAIbHO-
€KOHOMIYHOTO cepenoBulla. byTm Ha mepenoBiii 1HHOBAIll BHMarae IMOCTIHHOTO
IparHeHHs 70 IOCIiI)KeHb, HaBUYaHHS Ta aJalNTUBHUX CTPATerii, SKi BPaxOBYIOThH
CKJIQJHICTh 1 MOXJIMBOCTI cy4dacHOro cBiTy. CTBOPIOIOUM CEpEAOBHILE, IO I[IHYE
KpEaTUBHICTh, CIHIBOPALO Ta IHKIIO3UBHICTh, MIANPUEMCTBA MOXYTh HE JIMILE
3a0€3MeUYnTH BJIACHE 3POCTaHHS, a i 3pOOUTH BHECOK y JOCATHEHHS MIMPIIUX IIUICH
CTaJIOTO PO3BHUTKY Ta ao6p06yTy cycninbeTia. [3]

B ymoBax Cy4acHOI €eKOHOMIKH €(EeKTUBHE praBJIlHH}I IHHOBAIIISIMU TIepeadayvae
rquchTL MIBUAKY aJanTaiilo A0 3MIiH 1 3JaTHICTb MPOTHO3YBaTH ManOyTH1
teHaeHuii. KoMmruiekcHMI migxix, Mo OXOIUIIE pedopMy OCBITH, PO3BUTOK
MapTHEPCTB, IU(POBI3AIIIO MPOIECIB Ta €KOJOTIUYHY BIAMOBIIAIBHICTD, 3a0€3MEUNUTh
cTaje 3pOCTaHHA 1HHOBAIIHHUX CHUCTEM Ta 1 IBUILUTH IXHIO
KOHKYPEHTOCHPOMOKHICTh Ha II100aJIbHOMY PUHKY.

176



MANAGEMENT, MARKETING
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

Cnucok Jireparypu:

1. EnexTpoHHMII HaBYATBHUH MOCIOHUK 3 mucUIUTiHA « EKOHOMIKA Ta opraHi3alis
iHHOBAIlIHOT mismbHOCTI». CtarTs «CHcTema ymnpaBliHHS 1HHOBAI[IHHUMUA
MIPOIIECAMI.
https://elib.tsatu.edu.ua/dep/feb/ptbd _1/page6.html

2. IaTepHeT pecypc:
https://moodle.znu.edu.ua

3. Crarts «CyyacHi TpeHAH 1 BUKJIUMKUA B YIIPABIIHHI IHHOBALIMHUMU MPOLIECAMU
Ha mianpueMctBax», C.M. CremnoBuii, c.18
https://www.nayka.com.ua/index.php/ee/article/view/4514

4. Crarts «Oco0auBOCTI yIpaBIiHHS IHHOBAIIMHUMH 11€IMU Ha MATIPUEMCTBI,
Kortynenko /.10, Kiminummku I'.1, ¢.43
https://economics.net.ua/files/archive/2020/N06/35.pdf

177



MEDICINE
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

MODERN SURGICAL METHODS: MINIMALLY
INVASIVE THYROID SURGERY

Akhmetbekova Aliya Manarbekovna,
Anuarbekova Elmira Ordabaevna,
Bazarbayeva Amina Emelyevna,
Kuanysh Tolkyn,

Ryashnitseva Anastassiya Vyacheslavovna

Students of "Kazakh National Medical University

named after S. D. Asfendiyarov", Ualikhanov University and
"Astana Medical University", Kazakhstan

Abstract. Minimally invasive thyroid surgery has become a key advancement
in modern surgical techniques, offering patients reduced trauma, faster recovery, and
improved cosmetic outcomes compared to traditional open procedures. This article
explores contemporary approaches to thyroid surgery, including endoscopic and
robotic-assisted techniques, which minimize incision size and optimize surgical
precision. The advantages of these methods, such as decreased postoperative
complications, reduced hospital stays, and enhanced patient satisfaction, are discussed.
Additionally, the article examines indications, contraindications, and future
perspectives of minimally invasive thyroid surgery, highlighting its growing role in
endocrine surgery.

Keywords: minimally invasive surgery, thyroid surgery, endoscopic
thyroidectomy, robotic-assisted surgery, modern surgical techniques, endocrine

surgery.

Introduction. In recent years, minimally invasive interventions using
endoscopic technologies have become widespread in thyroid surgery. The prerequisites
for their use are due to the increase in the number of patients with surgical thyroid
pathology, the improvement of diagnostic capabilities and early detection of malignant
neoplasms, the development of endovideosurgical technologies and the elaboration of
criteria for the selection of minimally invasive interventions, the desire to improve the
quality of life of patients, accelerate their labor and social rehabilitation [1]. Minimally
invasive accesses to the thyroid gland in the last 10-15 years have become mini-
accesses on the anterior surface of the neck, axillary, anterior thoracic, transoral and
others.

Two types of operations with transaxillary access have received the greatest
recognition and spread in clinical practice — bilateral axillary-thoracic access and
bilateral axillary-posterior access [2]. Transoral access for thyroidectomy is also
proposed. However, there are still no generally recognized and approved
recommendations (protocols) for the use of these interventions, indications and
contraindications remain the subject of discussion and are based on the experience of
individual authors. Thus, the emergence of a wide range of minimally invasive
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technologies has identified quite obvious problems related to the choice of optimal
video-assisted or endoscopic access for thyroid surgery, depending on the clinical and
morphological form of the disease.

Materials and methods of research. The results of examination and surgical
treatment of 72 patients with surgical thyroid diseases operated using transaxillary
endoscopic access were analyzed. There were 12 men (mean age 53.710.1+ years) and
60 women (mean age 42.9+10.5 years) among the patients.

The examination of patients was carried out in accordance with clinical
recommendations concerning not only the list of laboratory and instrumental
examinations, but also the interpretation of the results obtained. The selection criteria
for patients corresponded to generally accepted ones and took into account the main
factors: the size of nodules, thyroid volume, the presence of extrathyroid spread in
highly differentiated thyroid cancer and damage to regional lymph nodes.

Concomitant pathology in patients was mainly represented by arterial
hypertension (23 patients), coronary artery disease (6), diabetes mellitus (5),
postmenopausal osteoporosis (2), and urolithiasis (5).

Indications for surgical treatment were: follicular thyroid tumor in 36 (50%)
patients, non—toxic nodular goiter with compression of the neck organs in 15 (20.8%),
nodular toxic goiter in 7 (9.7%), diffuse toxic goiter in 7 (9.7%), highly differentiated
forms of thyroid cancer in 7 (9.7%).

Thyroid pathology Male Female
Follicular tumor of the thyroid | 13 23
gland
Non-toxic nodular goiter 5 10
Diffuse toxic goiter 2 5
Highly differentiated forms of | 2 5

thyroid cancer

Nodular toxic goiter 1 6

Table 1. Distribution of patients by gender and nosological forms.

Contraindications to the use of video-assisted and endoscopic operations are
highly differentiated forms of cancer with a diameter of > 20 mm, the presence of
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regional metastases, retrosternal goiter, autoimmune thyroiditis with compression of
the neck, toxic forms of goiter, previous surgery and radiation therapy in the neck.

Research results and discussion. The volume of surgical interventions was
determined according to the protocol of the Ministry of Health of the Republic of
Kazakhstan and international clinical guidelines.

A retrospective analysis and evaluation of the results of surgical treatment of
patients with surgical thyroid diseases allowed us to identify the main factors
determining the choice of rational minimally invasive intervention (Table 2).

| | |
the size of the posterior
nodular location of the manifestations of
formations goiter; autoimmune

the volume of the I

thyroid gland autoimmune
e inflammation of
thyroiditis thyroid tissue on

the background of
nodular toxic and
diffuse toxic goiter

Table 2. Factors determining the choice of rational minimally invasive
intervention.

The average duration of the operation was 69+30 minutes. The average length
of hospitalization in the study group was 2.3+0.9 bed days. One intraoperative
complication was noted — damage to the cricoid cartilage with a harmonic scalpel,
which required endoscopic repair of the defect and active drainage of the surgical area
for 7 days. Another patient developed moderate subcutaneous emphysema of the neck
and face from the side of the removed lobe of the gland, which stopped during the day.
There were no postoperative complications. One patient developed hypocalcemia,
which required intravenous administration of calcium supplements for 7 days.

The first descriptions of endoscopic removal of the parathyroid and thyroid
glands date back to 1996 and 1997, respectively [3]. Subsequently, various surgical
approaches were proposed that improved the cosmetic outcome of thyroid
interventions, including video-assisted interventions with mini-access to the neck,
endoscopic techniques with single and bilateral transaxillary, paraareolar,
paraauricular, and transoral access [4].

An additional incentive for the introduction of such interventions was the
development of robot-assisted operations, since the use of this technology is especially
attractive in conditions of limited space of the anterior surface of the neck. Currently,
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many thousands of robotic endoscopic surgeries for thyroid diseases have been
accumulated in various countries of the world, mainly in South Korea [5].

The main medical indications for endoscopic interventions are a follicular tumor
and verified differentiated thyroid cancer without ultrasound signs of capsule invasion
and severe lymphadenopathy with a tumor size of up to 4 cm [5]. The presence of a
larger tumor, inflammatory diseases, including Graves' disease, and the need for lateral
lymph dissection are relative contraindications, although as experience of such
interventions accumulates, reports of successful endoscopic treatment of such patients
appear [6].

World literature data indicate that endoscopic access allows for adequate central
lymph dissection, and the residual volume of the thyroid gland does not interfere with
treatment with radioactive iodine if necessary [7].

The experience of South Korean surgeons shows that the incidence of
complications in endoscopic operations does not exceed that in open procedures.
Transient hypocalcemia is the most common (up to a third of cases of total
thyroidectomy with central lymphodissection), while the frequency of permanent
(more than 6 months) hypocalcemia does not exceed 1.5%, and permanent damage to
recurrent laryngeal nerves occurs no more often than 0.3% of cases [8].

CONCLUSION.

Minimally invasive thyroid surgery represents a significant advancement in
modern endocrine surgery, offering patients reduced postoperative pain, shorter
hospital stays, and improved cosmetic outcomes compared to traditional open
procedures. Techniques such as endoscopic and robotic-assisted thyroidectomy have
demonstrated high efficacy and safety, minimizing surgical trauma while maintaining
precision in thyroid gland removal. Continuous technological advancements and the
refinement of minimally invasive approaches contribute to better patient outcomes and
broader accessibility of these techniques. Further research and clinical experience will
continue to optimize these methods, ensuring their effectiveness and long-term benefits
in thyroid surgery.
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Relevance. In modern society, the problems of mental and physical health of nurses
are of particular importance. Nurses face many stressors, including high workload,
emotional stress, working in an environment where there are not enough staff, and
responsibility for the lives of patients. Stress caused by these factors affects not only
the decline in professional skills, but also the health of nurses [1].

Studies have shown that stress among health workers leads to a decrease in physical
and mental health, and this, in turn, reduces the quality of care and increases frequent
staff changes. Therefore, it is important to study the impact of stress on the health of
nurses and develop strategies to prevent stressful situations [2]. An urgent task is to
study this problem and develop strategies for effectively coping with stress, the solution
of which contributes to improving the quality of medical services and the well-being
of medical workers.

The purpose of the study. Analysis of the impact of stress on the mental and
physical health of nurses.

Materials and methods. Analysis of modern scientific literature for the period
2014-2024, including the Cochrane and PubMed databases. A review of world and
Kazakhstan literature devoted to the analysis of the impact of stress on mental and
physical health was conducted.

The results of the study. In the course of a literature review, it was found that
stress has a significant impact on the mental and physical health of nurses. Yang J. et
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al., described the concept of stress as an adaptive mechanism for the body. In their
opinion, with long-term exposure to stress, the body's ability to adapt weakens, and
physical and mental health is disrupted. This concept was the basis for understanding
the occurrence of stress due to the high workload and responsibility of nurses [3].
Hersch, R. K. et al., proved in his study that chronic forms of stress cause diseases of
the cardiovascular, gastrointestinal tract and musculoskeletal system. He showed that
high levels of stress among medical workers not only pose a health risk, but also reduce
the quality of medical services. [4]. And Nikiforov G. S. and other authors note that
professional stress reduces work efficiency and increases mental instability. They
showed that chronic forms of occupational stress cause decreased motivation and
emotional exhaustion in nurses, which they believe negatively affects both their overall
health and the quality of service [5]. Melnyk BM in his works proved the relationship
between stress and cardiovascular diseases. They showed that in conditions of high
levels of stress in nurses, diseases such as high blood pressure, tachycardia were often
recorded. These studies also show that the long-term effects of stress can increase the
risk of stroke and heart disease [6]. Kutbiddinov R. A. noted in her study that nervous
shocks among nurses have a significant impact on their physical health. In his works,
it was shown that stress, along with physical burdens, leads to chronic fatigue and joint,
back pain [7]. Bektasova M. V. et al., it has been studied that chronic forms of psycho-
emotional stress contribute to gastrointestinal disorders, weakening of the immune
system and the development of other psychosomatic diseases. His works are aimed at
identifying not only the psychological, but also the physiological consequences of
stress [8]. In addition, Giorgi, G. et al., it has been proven that occupational stress
increases emotional instability and reduces the speed and quality of decision-making
in the professional activities of nurses. In addition, he noted that professional stress and
emotional burnout increase the number of medical errors [9]. Research by these authors
confirms the importance of optimizing the work environment, providing psychological
support and implementing relaxation techniques to reduce stress levels. Such measures
will not only preserve the health of nurses, but also improve the quality of medical
services.

Conclusions. As a result of a review of the literature, it was found that stress has a
significant negative impact on the mental and physical health of nurses. High workload,
emotional pressure and responsibility are the main causes of occupational stress.
Increased stress levels have been shown to lead to mental disorders such as depression,
emotional burnout and anxiety, as well as cardiovascular and gastrointestinal diseases.
Long-term stress reduces the quality of work of nurses and increases the risk of medical
errors. Therefore, to reduce stress, it is necessary to optimize the work environment,
provide psychological support and use relaxation techniques. These measures will
strengthen the health of nurses and improve the quality of medical services.
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Relevance. Team-based learning (TBL) is a highly structured, student-oriented
pedagogical methodology that is being actively implemented in medical education due
to its effectiveness in improving the quality of education [1]. This approach ensures the
active involvement of students through organized work in small groups, which, at the
same time, can be successfully applied even in conditions of large audiences. The main
stages of TBL — pre—training, readiness testing, problem solving tasks, and
immediate feedback - make the learning process more focused and effective. It is not
surprising that more and more medical faculties around the world are adapting this
method to their curricula [2]. The relevance of TBL application in medical education
is reinforced by the requirements of modern medical practice. Today's graduates of
medical universities should not only have clinical knowledge, but also be able to work
effectively in a team, demonstrate high communication skills and solve complex
clinical problems. The changing needs of students also make their own adjustments to
educational approaches: modern students value the opportunity to work in teams, strive
for clear and regular feedback, prefer structured learning activities with clear
expectations, and value a sense of accomplishment for their achievements. It is these
factors that make TBL a particularly sought-after and relevant method of teaching at
medical universities [3]. The introduction of TBL as a pedagogical strategy allows us
to solve several tasks at once: to meet the educational needs of students, meet the high
requirements of modern medicine and improve the professional competence of
students. This approach requires teachers not only to have in-depth knowledge of the
subject, but also to possess modern pedagogical techniques. To optimize the learning
process and reduce the burden on teachers, strategies have been developed for joint
TBL sessions involving both content experts and facilitators. This not only simplifies
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the process of organizing classes, but also promotes effective knowledge transfer,
preparing students for continuous professional development [4,5]. In addition to
pedagogical advantages, TBL is also distinguished by organizational effectiveness.
Compared to other methods such as problem-based learning (PBL), this method
requires fewer teachers to conduct the class. TBL also provides recognition and
validation of learning outcomes gained through preparation and discussion, which
enhances students' personal and collective responsibility. Peer assessment helps to
improve collaboration within the team and facilitates the educational process, making
TBL one of the most promising strategies for teaching students at medical universities
[6].

The purpose of the study. To evaluate the effectiveness of the TBL method in
teaching students how to use functional scales to assess the condition of patients.

Materials and methods. A group of 9 medical university students was selected for
the study. The classes were held on the topic of using functional scales in medical
practice. In the first lesson, conducted in a traditional learning format, the teacher
explained three scales. In the second lesson, the team learning method (TBL) was used.
During the lesson, the group was divided into three small teams, and the students
independently studied three new schools. The comparison of the effectiveness of
teaching methods was carried out on the basis of knowledge testing, questionnaires and
monitoring of student activity.

The results of the study. The average test score of the students after the first lesson
was 78 points, whereas after the second lesson, conducted using the TBL method, it
increased to 90 points. During the second lesson, the students performed significantly
better on the tasks, confidently applying scales in clinical cases and demonstrating a
deep understanding of the topic. In the first lesson, when completing the cases, a large
number of comments from the teacher were noted, which indicated insufficient
preparation of the students. In contrast, in the second lesson, the students showed a
high level of skills, correctly interpreting the results and effectively completing tasks.
Student activity has also increased markedly.: In the second lesson, they asked more
questions, showed interest in the material, and actively interacted in teams. The teacher
noted that the TBL method contributed not only to better assimilation of the material,
but also to the development of teamwork skills. According to the survey, 90% of
students found the TBL method more exciting and productive compared to the
traditional format. Most of the students also noted that after the second lesson they felt
confident in applying functional scales in practice. The students' interaction in the
second lesson was more effective: the discussion within the teams helped not only to
strengthen theoretical knowledge, but also to develop clinical thinking.

Conclusion. The team learning method (TBL) has demonstrated high efficiency in
teaching students functional scales, providing a better understanding of the material
and an increase in the average test score from 78 to 90. The activity of students, their
involvement and the ability to apply the studied scales in practice increased
significantly when using TBL. This method promotes the development of teamwork
skills, clinical thinking and students' confidence in applying the acquired knowledge.
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Thus, the TBL method is a very effective approach for teaching students at a medical
university.
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Abstract. Artificial Intelligence (Al) is revolutionizing modern cardiology by
enhancing diagnostic accuracy, optimizing treatment strategies, and improving patient
outcomes. Machine learning algorithms and deep learning models enable early
detection of cardiovascular diseases, personalized risk assessment, and automated
analysis of medical imaging, such as echocardiography and electrocardiograms (ECQG).
Al-assisted tools support clinicians in decision-making, predicting adverse cardiac
events, and optimizing therapeutic interventions. Despite its advantages, challenges
remain, including data privacy concerns, the need for high-quality datasets, and
integration into clinical workflows. Further research and regulatory advancements are
essential to ensure the safe and effective implementation of Al in cardiology.
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Learning, Cardiovascular Diseases, Al-assisted Diagnosis.

Introduction. As a branch of computer science, artificial intelligence (Al)
represents an emerging technological discipline that simulates and enhances human
intelligence to address complex problems [1]. Al replicates cognitive processes of the
human brain to analyze data and plays a crucial role in medicine by identifying,
processing, integrating, and interpreting vast amounts of healthcare information,
including medical records, imaging data, prescribed medications, and laboratory
results [2]. By applying specific algorithms to large-scale medical datasets, Al provides
valuable insights that assist clinicians in improving diagnostic accuracy. For instance,
Al-driven analysis of electrocardiograms (ECQG) is currently utilized for diagnosing
conditions such as heart failure [3,4,5], atrial fibrillation [6], anemia [7], hypertrophic
cardiomyopathy [8], and pulmonary hypertension [9]. Once Al-based algorithms are
thoroughly validated and implemented in clinical settings, they have the potential to
reduce physicians' cognitive workload by offering preliminary diagnoses, identifying
errors, and minimizing the risk of misdiagnosis [10].

Al primarily relies on machine learning (ML), which identifies intricate patterns
in data without requiring explicit manual programming. These subtle patterns have the
potential to revolutionize the prediction, diagnosis, prognosis, and recovery of various
diseases [11]. Al encompasses several subfields, including cognitive computing, deep
learning (DL), and machine learning [12]. ML, a widely adopted Al subfield, can be
classified into three main types based on the presence or absence of external
supervision during training: supervised learning, unsupervised learning, and
reinforcement learning [13].
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Supervised learning involves optimizing a classifier’s parameters using labeled
data to achieve the desired performance, commonly referred to as supervised training.
This category includes artificial neural networks (ANNSs), support vector machines
(SVMs), decision trees, random forests, naive Bayes (NB), fuzzy logic, K-nearest
neighbors (KNN), and regression models [14]. In contrast, unsupervised learning
processes large datasets without predefined labels, identifying patterns and
relationships through clustering and association rule-learning algorithms [15].
Reinforcement learning, which combines elements of supervised and unsupervised
learning, improves algorithm accuracy through iterative trial-and-error processes [16].
These algorithms are often interrelated; for example, ANNSs can be integrated into deep
learning models, demonstrating the interconnected nature of AI methodologies.

Al plays an important role in the analysis of CT and MRI images. Al applications
improve the diagnosis of heart disease, accelerate image processing, and improve
diagnostic accuracy. For example, the use of Al for the analysis of coronary computed
tomography angiography (CCTA) and MRI of the heart contributes to the automatic
detection of coronary stenoses and assessment of heart volume, which significantly
improves the work processes of radiologists [17].

Al develops predictive models for predicting cardiovascular disease risks based
on biomarkers, genetics, and wearable devices. For example, the startup AliveCor
created KardiaMobile for monitoring arrhythmias using Al. It allows users to receive
ECG data at home, and Al algorithms automatically analyze this data and warn about
possible problems such as atrial fibrillation [18].

Al is also used in cardiological electrophysiology, improving the diagnosis of
arrhythmias and other conditions associated with rhythm disorders. For example,
machine learning algorithms that analyze ECG data are able to detect arrhythmias and
other pathologies that are invisible to the doctor, which increases the accuracy of
diagnosis and reduces the number of missed cases [19].

The impact of Al on the treatment and management of cardiovascular diseases

Al not only helps to improve the effectiveness of diagnosis, but also has a
significant impact on the treatment and management of cardiovascular diseases. The
key aspects in this context are personalized treatment and patient monitoring.

Personalized medicine is a field in which Al can change treatment approaches.
Al algorithms analyze patient data and suggest optimal treatment regimens based on
individual characteristics. For example, in the treatment of heart failure.

In cases of insufficiency, Al algorithms can predict the effectiveness of therapy
and suggest optimal drug dosages, which improves treatment outcomes and reduces
the risk of complications [20].

Al helps manage chronic diseases by predicting complications and adjusting
treatment based on data from wearable devices. Al patient monitoring is becoming key
in cardiology care. Wearable devices and apps analyze heart rate and other parameters
in real time. Eko startup has developed

Smart stethoscopes that detect pathologies such as aortic stenosis using Al,
which improves diagnosis and treatment.

Current limitations and challenges in implementing Al in cardiology
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Despite the obvious advantages, the introduction of Al into clinical practice faces
a number of challenges and limitations. The effectiveness of Al algorithms depends on
the quality of the data they are trained on. Problems with access to high-quality and
structured medical data remain one of the main barriers to mass adoption of Al. In
addition, algorithms may encounter problems of overfitting or bias, which may lead to
incorrect conclusions [21].

The use of Al in medicine raises many questions related to ethics and data
privacy. For example, patients may be concerned about how their data is used to train
algorithms, and how reliable and explicable the decisions made based on these
algorithms are. To address these issues, it is necessary to create a clear ethical and legal
framework that would regulate the use of Al in medical practice [22].

Creating an Al for decoding cardiograms

The PTB-XL dataset containing ECG data from various patients was used to
train and test the model. The dataset includes a wide range of diagnoses such as left
ventricular hypertrophy, atrial tachycardia, ischemic changes, as well as more specific
abnormalities such as atrial fibrillation and various forms of blockage. To classify the
data, a neural network based on the ResNet-50 architecture was used, which is adapted
for the task of multilevel classification.

The model is divided into three classification levels:

e First level: defines the general condition (for example, "Normal" or
"Abnormal").

e Second level: classifies the main diagnostic groups such as hypertrophy,
ischemia, and others.

e Third level: details specific diagnoses, such as atrial fibrillation, specific
ST changes, blockages, etc.

However, several issues need to be solved before Al technology can be used in
auxiliary diagnosis:

- Due to humans cannot comprehend the intermediate layers of Al network, most
studies have not clarified what gives a model its ability to detect diseases, the
explanation of which needs to be further studied to enhance user trust of Al tools [23];

- Existing conclusions are based on only several research sites and their patients,
continued studies would be required to confirm the reliability of these models on a
larger scale and more patients. Further studies are needed to determine the cost-
effectiveness of Al technology in auxiliary diagnosis and estimate their impact on
clinical practice.

CONCLUSION.

Artificial intelligence is transforming the field of cardiology by enhancing
diagnostic precision, improving treatment personalization, and optimizing patient
management. Al-driven technologies, including machine learning algorithms and deep
neural networks, have demonstrated significant potential in early disease detection, risk
stratification, and automated interpretation of medical imaging and
electrocardiographic data. These advancements contribute to better clinical decision-
making and improved patient outcomes.
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However, challenges such as data security, ethical considerations, and the need
for extensive clinical validation remain critical. Successful integration of Al into
cardiology requires interdisciplinary collaboration, robust regulatory frameworks, and
continuous advancements in algorithm development. Future research should focus on
overcoming these challenges to ensure Al's safe, effective, and widespread adoption in
cardiovascular medicine.
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Abstract. Congenital heart defects (CHDs) are among the most common
congenital anomalies, requiring advanced medical approaches for effective treatment
and long-term management. Recent advancements in pediatric cardiology, cardiac
surgery, and interventional cardiology have significantly improved survival rates and
quality of life for patients with CHDs. Minimally invasive catheter-based interventions,
innovative surgical techniques, and pharmacological therapies play a crucial role in
treating complex heart defects.

Additionally, advanced imaging technologies, genetic counseling, and personalized
medicine contribute to early diagnosis and optimized treatment strategies. Long-term
management includes postoperative care, monitoring of cardiac function, and lifestyle
modifications to enhance patient outcomes. This review highlights the latest treatment
modalities and management strategies for patients with congenital heart defects,
emphasizing the importance of a multidisciplinary approach in ensuring optimal health
and long-term prognosis.

Keywords: congenital heart defects, modern treatment methods, patient
management, pediatric cardiology, cardiac surgery, interventional cardiology, catheter-
based interventions.

Introduction. Congenital heart defects (CHDs) represent a diverse group of
structural abnormalities of the heart and great vessels that arise during fetal
development. With advances in diagnostic tools, surgical interventions, and
postoperative management, the prognosis and quality of life for patients with CHDs
have improved significantly. This section explores the latest strategies in the treatment
and management of patients with CHDs, focusing on surgical techniques, catheter-
based interventions, pharmacological management, and long-term patient care [1].

Surgical Treatment
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Surgical intervention remains a cornerstone in the treatment of many CHDs,
particularly for complex defects that require anatomical correction. Advances in
neonatal and pediatric cardiac surgery have significantly reduced mortality rates.

o Corrective Surgery: Procedures such as arterial switch operation for
transposition of the great arteries, total anomalous pulmonary venous connection
repair, and complete atrioventricular septal defect repair are commonly performed in
infancy.

o Palliative Surgery: In cases where definitive repair is not immediately feasible,
staged palliative procedures like the Norwood procedure for hypoplastic left heart
syndrome or the Glenn and Fontan procedures for single ventricle defects are
performed.

o Minimally Invasive Techniques: Innovations in minimally invasive cardiac
surgery, including robotic-assisted procedures and small-incision approaches, have led
to reduced recovery times and improved cosmetic outcomes [2].

Catheter-Based Interventions

Interventional cardiology has revolutionized the management of CHDs by reducing
the need for open-heart surgery in select cases. Common catheter-based procedures
include:

« Balloon Valvuloplasty: Used to treat pulmonary and aortic stenosis by dilating
the narrowed valve with a balloon catheter.

o Septal Defect Closure: Transcatheter closure of atrial and ventricular septal
defects using occlusion devices has become a preferred alternative to surgery in
appropriately selected patients.

« Stent Implantation: Stents are increasingly used to manage coarctation of the
aorta and branch pulmonary artery stenosis, improving blood flow and reducing the
need for more invasive interventions.

o Percutaneous Valve Replacement: Transcatheter pulmonary and aortic valve
replacement techniques are expanding the treatment options for patients with failing
native or prosthetic valves [3].

Pharmacological Management

Medical therapy plays a crucial role in managing both symptomatic and
asymptomatic CHD patients. The choice of pharmacological treatment depends on the
type and severity of the defect:

o Diuretics and Vasodilators: Used to manage heart failure symptoms and
pulmonary hypertension associated with CHDs.

« Beta-Blockers and Antiarrhythmics: Employed to control arrhythmias that
commonly occur in patients with CHDs.

« Anticoagulation Therapy: Essential for patients with prosthetic valves, Fontan
circulation, or atrial arrhythmias to prevent thromboembolic complications.

o Pulmonary Vasodilators: Including phosphodiesterase-5 inhibitors (sildenafil,
tadalafil) and endothelin receptor antagonists (bosentan, ambrisentan) to manage
pulmonary arterial hypertension associated with CHDs [4].

Long-Term Management and Follow-Up
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Advancements in medical care have led to increased survival rates among CHD
patients, necessitating comprehensive long-term management strategies.

o Lifelong Cardiac Monitoring: Patients require regular follow-up with
cardiologists specializing in adult congenital heart disease (ACHD) to monitor heart
function and detect complications early.

« Lifestyle Modifications: Exercise recommendations, dietary changes, and
psychosocial support are crucial for maintaining optimal health.

o Management of Late Complications: Arrhythmias, heart failure, and valve
dysfunction are common in long-term CHD survivors and require prompt intervention.

« Pregnancy and Reproductive Health: Women with CHDs require specialized
preconception counseling and high-risk obstetric care due to potential cardiovascular
risks during pregnancy [5].

Secondary prevention and treatment of rheumatism is an important task for patients
with rheumatic heart defects after aortic valve replacement. It is conducted in
accordance with modern principles. Well-known difficulties in the early stages after
surgery are the differentiation of rheumatism activity with a non-specific reaction to
surgical trauma (postcardiotomy, postoperative syndrome) [6].

The main manifestations of the postoperative syndrome are chest pain, myalgia,
pleural and pericardial friction noise, leukocytosis, and accelerated ESR. Prevention of
recurrence of endocarditis includes thorough rehabilitation of foci of infection,
adequate therapy of intercurrent infection, repeated anti-relapse treatment courses. In
case of recurrence of endocarditis, the patient should be hospitalized for treatment and
examination (in particular, to assess the function of the valve prosthesis). The
rehabilitation program is interrupted for this period.

Treatment and prevention of circulatory insufficiency occupy an important place in
the medical aspect of the rehabilitation program for patients after surgical correction of
acquired heart defects. Some degree of circulatory insufficiency may persist after
surgery as a result of significant myocardial changes (late surgery in patients with
cardiomegaly); in the presence of atrial fibrillation, hypertension of the small circle.
Therapy i1s carried out in accordance with modern principles of using multidirectional
drugs to eliminate circulatory disorders [7].

In the early postoperative period, as mentioned above, respiratory exercises, a
gradual expansion of the motor regime and therapeutic exercises are performed. The
physical rehabilitation program at subsequent stages includes various types of loads:
metered walking, extended therapeutic gymnastics, bicycle ergometric training, etc.
The bicycle ergometric test is carried out with a submaximal load of up to 75% of the
maximum oxygen consumption level. This ensures that the study is sufficiently
informative and safe. Usually, the test can be performed 15 days or more after
surgery|[8].

Contraindications to VEP are: surgical and other complications (unhealed brine,
pleurisy, etc. circulatory insufficiency of more than Grade II, rheumatism activity, acute
respiratory infection, severe tachycardia - more than 100-110 in 1 minute (in adults)
and significant rhythm disturbances (except for the permanent form of atrial
fibrillation), CVD of less than 3-4 weeks after uncomplicated myocardial infarction, a
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period of less than 1-1.5 months after cerebral thromboembolism, provided recovery
of impaired functions, a period of less than 3 months after hepatitis. As a rule, a
stepwise increasing continuous test is carried out with a step duration of 3 to 5 minutes.

Monitoring of the achievement of the submaximal level can be carried out by heart
rate. The load is stopped earlier if symptoms occur that limit it, which is the threshold
load, the criteria for which are determined by WHO recommendations. The evaluation
of EEP results is based on indicators such as physical performance at a submaximal or
threshold level, heart rate, blood pressure, ECG, pulmonary ventilation and oxygen
consumption (and a number of derived values) [9].

Currently, methods of noninvasive assessment of the state of hemodynamics,
pumping and contractile functions of the heart have also become widespread. There are
other methods of training loads: therapeutic gymnastics, dosed walking, climbing
stairs, etc. The results of physical rehabilitation are influenced by factors such as the
initial severity of the patient's condition, the degree of fatigue, the duration of the
defect, etc.

The psychological aspect of rehabilitation

A significant proportion of patients with acquired heart defects in the pre- and
postoperative periods have neuropsychiatric disorders of varying nature and severity,
which can take on a persistent, protracted character, which has a very negative effect
on the results of rehabilitation, especially on the restoration of working capacity. In
addition, the operation itself, artificial blood circulation, and the stressful situation
cause a number of changes in the psychological status of patients. There is a wide range
of disorders: asthenia, depression, cardiophobia ("cardioprosthetic syndrome"),
impaired memory, sleep, difficult readaptation, etc. All this should be the subject of
consideration by psychotherapists and psychologists [10].

Rehabilitation methods here are aimed at restoring the patient's normal
psychological status, which can be achieved by both psychocorrection and, if
necessary, the use of psychotropic drugs.

CONCLUSION.

Significant advancements in the treatment and management of congenital heart
defects (CHDs) have led to improved survival rates and quality of life for affected
patients. The integration of innovative surgical techniques, minimally invasive
interventions, pharmacological therapies, and personalized treatment approaches has
transformed the field of pediatric cardiology and cardiac surgery. Continuous
monitoring, postoperative care, and long-term follow-up remain essential to prevent
complications and optimize patient outcomes. Additionally, the role of genetic
counseling and advanced imaging technologies contributes to early diagnosis and
tailored therapeutic strategies. Despite these advancements, ongoing research and the
development of novel treatment modalities are crucial for further improving the
prognosis of CHD patients. A multidisciplinary approach involving cardiologists,
surgeons, geneticists, and other healthcare professionals remains the cornerstone of
comprehensive and effective CHD management.
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Background. The creation of the information base necessary for the formation of
a doctor is impossible without fundamental medical and biological knowledge.
Diagnosis and treatment of pathologies is based on a deep understanding of the
mechanisms of functioning and the molecular basis of structural organization and
regulation in the norm. Quality training of doctors in matters of formation of
professional competences, especially in the acquisition of practical skills at basic
medical and biological departments, is still an urgent problem.

Objective is to consider didactic principles of strengthening the motivation and
cognitive interest of students through the implementation of the research method in
independent individual training of students.

Results. Based on our experience and the results of the analysis of scientific and
pedagogical literature, the structure of competence should consider creative, which
involves activities in the field of methodology and development of general principles
of a certain competence, making fundamental decisions, managing a team of
performers, responsibility for the actions of the team and high independence in
decision-making. Our study of periodical literary sources and our accumulated
pedagogical experience allows us to emphasize that in the foreground in modern
approaches to teaching at a higher medical school should be the practical component
of the acquired knowledge based on innovative methods. During the adaptive
quarantine and war conditions, we conducted classes in histology at the Department of
Histology and Embryology of the O.0. Bogomolets National Medical University
(Ukraine, Kyiv) and also organized online Zoom conferences, studying the units of
histology: cytology, general histology and special histology. We carry out knowledge
of all educational blocks in the horizontal direction for 1st and 2nd year students. The
training material clearly defined the tasks and included clinical cases, which became
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the basis of each lesson. We have developed a methodology for diagnostic analysis of
histological preparations in the form of a multimedia presentation by organizing
ZOOM conferences. It should be noted that the discussion of the studied material -
tissues, cells, organs - in the classroom is carried out from general to particular, with
an emphasis on their integrity and the relationship of structure and function. Moreover,
the classes used the presentation of color histological slides, which were as close as
possible to digital images of tissue samples accumulated by teachers in research work,
also in an accessible file format in a web search engine. A multimedia presentation has
always been presented in a form as close as possible to a microscope. In these classes,
we try to combine the study of histology and histopathology, introducing students to
microscopic samples of tissues and organs and giving them the opportunity to compare
and distinguish normal tissue. In particular, the introduction of an active method of
discussion, we apply the method of posing the problem and solving it by studies. The
choice of leading didactic systems and their optimal combination depends on the goals
set and is determined by them.

Control and correction aspect: 1. methodological instructions, orientation maps and
other materials. 2. Control of the initial level of assimilation of knowledge and skills
of students, the adequacy of methods and tests to the set goals. 3. Correction of gaps in
the preparation of students, rationality of approaches to correction. 4. Control of the
final level of assimilation of knowledge and skills, adequacy of tests and verification
methods to the set goals. Implementation of the research method: 1) students study
with great interest the data(medical correlation) of the scientific literature on the
consequence; 2) enhances cognitive activity and assimilation of material, especially
fundamental properties and activates independent work; 3) creates a favorable ground
for her and significantly accelerates the formation of positive motivation for the
student, both to study and to master the skills and further learning, which is an
Important for the continuing process of post-graduate doctors.

Methodical aspect: 1. Application of modern achievements of higher school
pedagogy, pedagogical psychology and training hygiene when conducting the lesson.
2. Logical structure of the content of the educational material and its visual
representation (graphs, matrices, plans, schemes). 3. Correspondence of the plan and
structure of the practical lesson to its goals and content (preparatory, main and final
stages, reasonableness of time allocation). 4. Evaluation of the combination of
collective and individual forms of work of the teacher with students. 5. Organization
of students' independent work (orientational principles of activity, educational tasks,
clinical observations, problem tasks for UIRS, methods of activation). 6.
Characteristics of the teacher's activity during independent work of students,
implementation of current control, observance of deontological principles. 7.
Completion of reports on independent work, provision of post-auditor self-training of
students. 8. Assessment of methodical training training (methodical development,
visual aids, technical training tools).

Conclutions. Implementation of the research method: 1) students study with great
interest the data (medical correlation) of the scientific literature on the consequence; 2)
enhances cognitive activity and assimilation of material, especially fundamental
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properties and activates independent work; 3) creates a favorable ground for her and
significantly accelerates the formation of positive motivation for the student, both to
study and to master the skills and further learning, which is an important for the
continuing process of post-graduate doctors.

It should be emphasized that 1) the organization of flexible management of the
educational process during the pandemic is insurable due to pedagogical correction and
continuous feedback. 2) Qualitative changes in the control of educational activities are
the implementation of control with the diagnosis, feedback and evaluation of each
stage, the provision of control over the characteristics of systematic and objectivity.

201



MEDICINE
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

EVALUATION OF GAIT CHARACTERISTICS IN
INDIVIDUALS FOLLOWING SURGICAL REPAIR OF
THE ANTERIOR CRUCIATE LIGAMENT UTILIZING A
PROPRIOCEPTIVE NEUROMUSCULAR FACILITATION
(PNF) EXERCISE REGIMEN DURING EXTENDED
REHABILITATION PHASE.

Kravets Valentine
Student, Ivano-Frankivsk National Medical University

Kuz Uluana
Ph.D., Associate Professor
Ivano-Frankivsk National Medical University

Dubas Volodymyr
Ph.D., Associate Professor
Ivano-Frankivsk National Medical University

Kovalyshyn Taras
Ph.D., Associate Professor
Ivano-Frankivsk National Medical University

Maksymchuk Arsen
Assistant
Ivano-Frankivsk National Medical University

Backgrounds. The anterior cruciate ligament (ACL) is by far the most frequently
injured ligament in the knee, accounting for nearly 50% of all knee injuries [1].
Reconstruction surgery is typically warranted in cases of complete ACL tears,
particularly among younger and active individuals or those over 40 who are engaged
in high-demand activities [2]. The primary goal of the procedure is to achieve
anatomical restoration of the ACL, which is essential for re-establishing anterior and
rotational stability in the knee. This is crucial for minimizing the risk of subsequent
meniscal and chondral injuries. It is imperative that patients undergo rehabilitation to
attain full preoperative range of motion, as this reduces the likelihood of postoperative
arthrofibrosis [3]. Several studies indicate that incorporating proprioceptive
neuromuscular facilitation (PNF) techniques can enhance knee functionality following
anterior cruciate ligament (ACL) reconstruction surgery.[4,5].

Aim. Evaluate the efficacy of Proprioceptive Neuromuscular Facilitation (PNF)
training in individuals who have undergone anterior cruciate ligament (ACL)
reconstruction during their long-term rehabilitation process.

Materials and Methods. A detailed analysis was performed on the postoperative
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outcomes of 30 patients who underwent ACL reconstructive surgery at the Department
of Endoprosthesis and Reconstructive Orthopedics of the Communal Non-Profit
Enterprise “Regional Clinical Hospital of the Ivano-Frankivsk Regional Council.” The
subjects were randomized into two cohorts: the main group (15 patients), which
received a standard rehabilitation regimen supplemented with proprioceptive
neuromuscular facilitation (PNF) training, and the control group (15 patients), which
adhered solely to the standard rehabilitation protocol.

Inclusion Criteria: The study focused on participants aged 18 and older who had
undergone anterior cruciate ligament (ACL) reconstructive surgery, specifically
targeting those requiring extended rehabilitation due to knee contracture and pain.

Exclusion Criteria: Individuals presenting with concomitant knee injuries, such as
meniscus tears, posterior cruciate ligament (PCL), lateral collateral ligament (LCL),
and posterolateral corner (PLC) injuries, were excluded. Additionally, patients who
had received conservative treatment for their ACL injuries were not eligible for
participation.

Baseline assessments were performed, and measurements were recorded at the
conclusion of the rehabilitation cycle (Follow-Up 1). The assessment of outcomes
encompassed several methodologies: Active Range of Motion (AROM) measurements
for both the knee and hip, Manual Muscle Testing (MMT) of relevant muscle groups,
and the Numeric Rating Pain Scale (NRPS) for pain quantification. Additionally,
balance control was assessed using the Timed Up and Go (TUG) test and the Berg
Balance Scale [6,7]. Functional knee performance was evaluated through various
scoring systems, including the Tegner Lysholm Knee Scoring Scale, the International
Knee Documentation Committee (IKDC) subjective knee form, and the Knee injury
and Osteoarthritis Outcome Score (KOOS) [8-10]. Gait analysis was conducted
utilizing baropodometric assessment on the Capron Podologie Sigma XL® platform, a
specialized system from France designed for precise measurement of foot pressure
distribution during ambulation.

Statistical analysis was conducted using MS Excel in conjunction with the
XLSTAT add-in. Normality of the data distribution was assessed through the Shapiro-
Wilk test and graphic test. Given the identified non-normality, the Mann-Whitney U
test was employed to compare independent samples, as it is appropriate for non-
parametric data.

Results. The main and control groups exhibited homogeneity concerning age and
sex parameters. The mean age recorded was 33.8 years (SD 10.2) for the main group
and 34.2 years (SD 9.5) for the control group. In terms of sexual distribution, the
majority of participants were male, with 13 males (87%) and 2 females (13%) in the
main group and 11 males (73%) and 4 females (27%) in the control group.

In the primary cohort, the baseline pain syndrome score was 6.13 (SD 1.1), which
reduced to 4.0 (SD 0.7) at the first follow-up (FU1). Similarly, the control group started
with an identical initial score of 6.13 (SD 1.1), which slightly decreased to 4.2 (SD 0.9)
at FUL.

The analysis revealed that there was no notable difference in hip muscle strength
when comparing the corresponding groups (see Fig 1). Specifically, the p-value for hip
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flexion was 0.4295 and 0.98404, indicating a lack of statistical significance. For hip
extension, the p-value remains to be specified as 0.63122 and 0.98404, but it similarly
suggests that any variations in strength are not significant between the two groups.

MMT Hip
6,0
5,0
4,0
3,0
2,0
1,0
0,0
Flexion initial Flexion FU Extension Initial Extension FU

B Main Group  ® Control Group

Fig 1. Manual Muscle Testing (MMT) of the hip muscles in corresponding groups
within the trial.

The AROM assessment demonstrated comparable enhancements in both groups,
with a knee flexion p-value of 0.5892 at baseline and follow-up 1 - 0.33204.
Additionally, the p-values for knee extension at baseline were 0.88076 and FU-
0.15272, indicating no statistically significant differences between the groups (see Fig
2).

AROM

140
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20

0 I . —
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W Main Group ® Control Group

Fig 2. Knee AROM in corresponding groups within the trial.

Both intervention groups demonstrated significant enhancements in balance
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control post-training. However, the results revealed that Proprioceptive Neuromuscular
Facilitation (PNF) training did not produce statistically superior outcomes compared
to the alternative training modalities employed. This indicates that, although both
methods effectively improved balance, PNF training does not confer additional
advantages relative to the other techniques utilized in this study. (see Table 1).

Table 1.
Outcomes of balance control assessments and baropodometric evaluations between

the respective groups.

Test Main group Control Group P value
Initial FU Initial FU Initial | FU

Timed Up and 14.3 12.1 14.1 11.9 0.6818 | 0.83366

Go, sec (SD1.5) | (SD1.5) | (SD1.5) | (SD1.4)

Berg Balance 46.7 51.9 47.3 50.8 0.65994 | 0.20408

Scale, points (SD2.8) | (SD24) | (SD29) | (SD2.3)

Foot Area Ratio 0.56 0.8 0.53 0,62 0.88866 | 0.16758
(SD0.12) | (SDO0.11) | (SD 0.01) | (SD 0.06)

Balance Ratio 0.7 0.81 (SD 0.7 0.8 0.92828 | 0.48392
(SD 0.09) 0.09) (SD 0.09) | (SD 0.07)

Max Pressure 0.52 0.57 0.7 0.59 0.19706 | 0.18024

Ratio (SD0.1) | (SD0.43) | (SDO0.13) | (SDO0.1)

Functional outcomes evaluated using the International Knee Documentation
Committee (IKDC) subjective knee form and the Knee Injury and Osteoarthritis
Outcome Score (KOQOS) showed no statistically significant differences between the
intervention and control groups at the end of the rehabilitation program, with p-values
0f 0.1141 and 0.80258, respectively. In contrast, results from the Tegner Lysholm Knee
Scoring Scale indicated a statistically significant improvement in the primary
intervention group, as evidenced by a p-value of 0.00736. These findings suggest that,
although overall functional outcomes were similar across groups, the primary group
achieved a meaningful enhancement in specific metrics of knee function highlighted
by the Tegner Lysholm assessment.

Conclusion. Proprioceptive Neuromuscular Facilitation (PNF) training, a
specialized approach in rehabilitation, was utilized in patients post-operative recovery
from anterior cruciate ligament (ACL) surgery. Despite its widespread application, the
evidence does not demonstrate significant advantages in enhancing functional recovery
during the protracted rehabilitation phase associated with ACL injuries.

References
1. Erickson BJ, Cvetanovich GL, Frank RM, Riff AJ, Bach BR Jr. Revision ACL
Reconstruction: A Critical Analysis Review. JBJS Rev. 2017 Jun;5(6):el. doi:
10.2106/JBJS.RVW.16.00094. PMID: 28590315.

205



MEDICINE
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

2. Meena A, Di Paolo S, Grassi A, Raj A, Farinelli L, Hoser C, Tapasvi S, Zaffagnini
S, Fink C. No difference in patient reported outcomes, laxity, and failure rate after
revision ACL reconstruction with quadriceps tendon compared to hamstring tendon
graft: a systematic review and meta-analysis. Knee Surg Sports Traumatol Arthrosc.
2023 Aug;31(8):3316-3329.

3. Evans J, Mabrouk A, Nielson JI. Anterior Cruciate Ligament Knee Injury.
[Updated 2023 Nov 17]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2025 Jan-. Available from:
https://www.ncbhi.nim.nih.gov/books/NBK499848/

4. Hajouj E, Hadian MR, Mir SM, Talebian S, Ghazi S. Effects of Innovative Aquatic
Proprioceptive Training on Knee Proprioception in Athletes with Anterior Cruciate
Ligament Reconstruction: A Randomized Controlled Trial. Arch Bone Jt Surg. 2021
Sep;9(5):519-526.

5. Yilmaz O, Soylu Y, Erkmen N, Kaplan T, Batalik L. Effects of proprioceptive
training on sports performance: a systematic review. BMC Sports Sci Med Rehabil.
2024 Jul 4;16(1):149.

6. Yuksel E, Unver B, Kalkan S, Karatosun V. Reliability and minimal detectable
change of the 2-minute walk test and Timed Up and Go test in patients with total hip
arthroplasty. HIP International. 2021;31(1):43-49. doi:10.1177/1120700019888614

7. Viveiro LAP, Gomes GCV, Bacha JMR, Carvas Junior N, Kallas ME, Reis M, et
al. Reliability, validity, and ability to identity fall status of the Berg Balance Scale,
Balance Evaluation Systems Test (BESTest), MiniBESTest, and Brief-BESTest in
older adults who live in nursing homes. Journal of Geriatric Physical Therapy. 2019;
42: EA5-E54

8. Briggs KK, Lysholm J, Tegner Y, Rodkey WG, Kocher MS, Steadman JR. The
reliability, validity, and responsiveness of the Lysholm score and Tegner activity scale
for anterior cruciate ligament injuries of the knee: 25 years later. Am J Sports Med.
2009 May;37(5):890-7.

9. van Meer BL, Meuffels DE, Vissers MM, Bierma-Zeinstra SM, Verhaar JA,
Terwee CB, Reijman M. Knee injury and Osteoarthritis Outcome Score or
International Knee Documentation Committee Subjective Knee Form: which
guestionnaire is most useful to monitor patients with an anterior cruciate ligament
rupture in the short term? Arthroscopy. 2013 Apr;29(4):701-15.

10. Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon BD. Knee Injury and
Osteoarthritis Outcome Score (KOOS)--development of a self-administered outcome
measure. J Orthop Sports Phys Ther. 1998 Aug;28(2):88-96.

206



MEDICINE
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

RECONSTRUCTIVE PLASTIC SURGERY: FAT
AUTOTRANSPLANTATION IN RECONSTRUCTIVE
SURGERY: PROSPECTS AND LIMITATIONS

Pak Marina Vyacheslavovna
Student of "Kazakh National Medical University
named after S. D. Asfendiyarov"”, Kazakhstan.

Abstract. Autologous fat transplantation has become an essential technique in
reconstructive plastic surgery, offering a natural and biocompatible solution for soft
tissue augmentation and defect correction. This method is widely used for post-
traumatic and post-surgical reconstructions, as well as in cases of congenital
deformities. The advantages of autologous fat grafting include minimal donor site
morbidity, biocompatibility, and the potential for tissue regeneration through adipose-
derived stem cells. However, the technique also presents challenges, such as
unpredictable fat resorption, the need for multiple procedures, and variability in graft
survival rates.

This article reviews the current applications, benefits, and limitations of
autologous fat transplantation in reconstructive surgery. It discusses recent
advancements in fat processing techniques, including liposuction, centrifugation, and
enrichment with growth factors, which aim to improve graft retention. Additionally,
the paper examines clinical outcomes, potential complications, and future directions in
fat grafting research. Despite existing limitations, autologous fat transplantation
continues to be a promising tool in reconstructive plastic surgery, with ongoing
developments expected to enhance its efficacy and long-term results.

Keywords: reconstructive plastic surgery, fat transplantation, soft tissue
augmentation, adipose-derived stem cells, graft survival, fat resorption, lipofilling.

Introduction. Plastic surgery has developed as a specialized field driven by the
pursuit of reconstruction and the goal of achieving tissue restoration as closely as
possible to the original (Harold Gillies) [1]. Each year, a significant number of
procedures performed in plastic surgery focus on the reconstruction of soft tissue
defects resulting from trauma, congenital anomalies, and tumor resections. Addressing
soft tissue loss remains a critical challenge in reconstructive and plastic surgery [2].

Traditional approaches to soft tissue reconstruction include autologous tissue
flaps, autologous fat grafting, and alloplastic implants. However, these methods have
limitations, such as donor-site morbidity, implant migration, fat resorption, and foreign
body reactions. Over the past decade, autologous fat transfer has gained increasing
popularity as a technique for restoring volume and contour across various plastic
surgery applications, including breast and facial reconstructive and aesthetic
procedures [3,4].
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The concept of autologous fat transfer dates back to 1893 when Neuber first
introduced it for facial defect correction, followed by Czerny’s use for breast
reconstruction in 1895 [5]. However, during the mid-20th century, challenges
associated with fat harvesting and donor-site complications led to a decline in its use.
The advent of modern liposuction techniques has revived interest in fat grafting as a
means of reconstructing soft tissue defects.

Despite its advantages, autologous fat grafting presents significant drawbacks,
primarily the unpredictable resorption of large fat volumes, reported to range between
40% and 80% [6]. Additionally, its effectiveness in soft tissue reconstruction is limited
by delayed neovascularization and graft necrosis. Early studies by Mikus et al. and
Chachjir et al. indicated that between 50% and 90% of grafted fat was lost within six
months post-procedure [7,8].

Fat remains an ideal filler due to its autologous nature and abundance. Current
research highlights two primary strategies for generating functional adipose tissue:
autologous fat/cell transplantation and adipose tissue engineering. Stem cell-based
approaches, leveraging their pluripotency and self-renewing capabilities, hold great
promise for advancing tissue engineering and improving outcomes in reconstructive
surgery [9,10].

Adipose tissue is composed of various cellular elements, primarily lipid-filled
adipocytes. These cells can contain up to 90% lipid content within their cytoplasm,
which is structurally supported by collagen fibers. While white adipose tissue has lower
vascularity compared to brown fat, each adipocyte is connected to at least one capillary,
ensuring the necessary vascular support for growth.

Despite advancements in fat grafting techniques, the transplantation of
autologous adipocytes for soft tissue defect correction has shown limited success in
maintaining volume. This is largely due to inadequate angiogenesis within the grafted
tissue, leading to delayed vascularization and subsequent necrosis [11,12].

Lipoaspirate, obtained through liposuction, contains both adipocytes and
preadipocytes, with preadipocytes making up approximately 10% of the concentrate.
In the United States alone, nearly 400,000 liposuction procedures are performed
annually, yielding between 100 and 3000 mL of lipoaspirate. While most of this
material is discarded, it can serve as a valuable source for adipose tissue harvesting
when properly collected [13].

Preadipocytes, found within the enzymatically isolated stromal vascular fraction,
are spindle-shaped cells capable of rounding and differentiating when exposed to
growth factors. Their ease of extraction and rapid proliferation make them a promising
cell source for regenerative applications. The survival and integration of fat grafts
heavily rely on the proliferative potential of preadipocytes, emphasizing their crucial
role in successful adipose tissue transplantation [14].

Thus, recent findings indicate that autologous fat transplantation serves as an
effective alternative to soft tissue prosthetics. Due to its high regenerative potential, it
can be utilized for therapeutic purposes, including the closure of chronic non-healing
defects, scar treatment, soft tissue volume restoration, cosmetic procedures, and age-
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related corrections. The procedure has demonstrated high efficacy and safety, including
among oncology patients [15].

The oncological safety of lipofilling for volume correction following
mastectomy has been confirmed by numerous studies. However, researchers emphasize
the need for further observation and high-quality multicenter trials. The preparation of
autologous fat grafts requires further optimization to improve adipocyte viability and
enhance the regenerative cell population [16].

Fat autotransplantation technologies

The lipofilling procedure includes several key steps:

- Adipose tissue sampling is performed using minimally invasive techniques
such as liposuction. Preferred donor areas are the anterior abdominal wall, thighs, and
buttocks.

- Lipoaspirate treatment — adipose tissue is cleaned of excess fluid, oil, and blood
by centrifugation, decantation, or filtration.

- Graft insertion — fat transplantation is carried out in layers, in small portions,
which contributes to a more even distribution and improves graft vascularization.

Prospects for the use of autotransplantation of fat

- Autologous fat is widely used in various fields of reconstructive surgery:

- Correction of post—traumatic defects - fat transplantation is used to restore the
volume of soft tissues after injuries and surgical interventions.

- Postmastectomy reconstruction — lipofilling allows you to replenish the lost
volume of the breast after its removal.

- Correction of postoperative and burn scars — adipose tissue improves skin
elasticity and promotes the regeneration of scarring.

- Functional reconstruction is used to restore deformities of the face, hands, feet
and other anatomical areas.

Ways to improve the methodology

e Optimization of fat graft treatment methods. Development of improved
technologies for centrifugation, filtration and enrichment of stromal
vascular fraction to increase the survival rate of transplanted cells.

e The use of growth factors and biomaterials. The introduction of platelet-
rich plasma or artificial matrices can improve the regeneration and
stabilization of the transplanted fat volume.

e Development of cellular technologies. The use of stem cells and tissue
engineering opens up new perspectives for creating stable and viable
transplants.

e An integrated approach to postoperative rehabilitation. Correction of
patients' lifestyle, monitoring of metabolic processes and individual
selection of rehabilitation programs contribute to improving long-term
results.

One widely used approach to enhance the regenerative potential of fat grafts is
cellular enrichment, including the use of stromal vascular fraction. However,
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systematic reviews have not yet provided conclusive evidence supporting the
superiority of this method. Long-term monitoring remains essential to assess
oncological safety [17].

For patients with underlying somatic conditions, a comprehensive approach to
postoperative management is necessary, incorporating lifestyle modifications to
improve overall outcomes [18].

CONCLUSION.

Autologous fat grafting has emerged as a promising technique in reconstructive
plastic surgery, offering a natural, biocompatible, and minimally invasive approach to
soft tissue restoration. Its applications extend across various fields, including post-
traumatic reconstruction, congenital deformity correction, and aesthetic enhancement.
The presence of adipose-derived stem cells further enhances its regenerative potential,
promoting tissue integration and long-term volume retention.

However, challenges such as unpredictable fat resorption, the need for multiple
procedures, and the variability in graft survival remain significant limitations.
Advances in fat processing techniques, the use of bioengineered scaffolds, and
optimization of grafting protocols may help improve outcomes and enhance the
reliability of this technique.

Future research should focus on standardizing fat grafting methodologies,
exploring innovative strategies to enhance graft viability, and conducting long-term
clinical studies to evaluate its effectiveness and safety. Despite its limitations,
autologous fat grafting remains a valuable tool in reconstructive surgery, providing
patients with improved functional and aesthetic outcomes.
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In the structure of scientific research in the field of theoretical, clinical and
preventive medicine a significant place is occupied by studies aimed at determining the
degree of effectiveness of the use of various programs of preventive, corrective and
rehabilitation content [1, 2, 3, 4]. It is among these that the method of comparing the
frequencies of a binary sign in two independent groups based on the analysis of
contingency tables [5, 6, 7, 8] should be included.

It should be noted that in the course of research conducted recently based on the
use of 2 x 2 contingency tables, data were obtained regarding the degree of
effectiveness of the use of programs for psychohygienic correction of the processes of
forming the psychophysiological status and personality traits of students [2, 9, 10].

However, data on the features of the use of the specified method among students
studying in modern higher education institutions have almost never been the subject of
scientific research of this nature. That is why the method of comparing the frequencies
of a binary feature in two independent groups based on the analysis of conjugation
tables, primarily 2 x 2 contingency tables, undoubtedly proves its promise, feasibility
and high informativeness.

The aim of the study was to scientifically substantiate the methodological
principles of applying the technology of comparing the frequencies of a binary feature
in two independent groups based on the analysis of contingency tables to assess the
degree of effectiveness of various programs of preventive, corrective and rehabilitation
content in the field of university hygiene.

The studies, during which a number of leading psychophysiological functions and
personality traits were assessed, are conducted among students of National Pirogov
Memorial Medical University, who were divided into 2 groups: control group and
intervention group. Students involved in the control group studied according to the
traditional system of obtaining basic medical specialties. The main distinctive feature
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of the organization of educational and extracurricular activities of students in the
intervention group was the use of a set of measures to optimize professional training,
psychohygienic correction of the course of professional adaptation and prevention of
adverse changes in the psychophysiological state of their organism and professional
deformations of the personality of future doctors at the stage of stady in a medical
institution of higher education.

It was established that the method of comparing the frequencies of a binary sign in
two independent groups based on the analysis of 2 X 2 contingency tables is an
extremely promising procedure for implementing, quite adequate, based on modern
requirements, a prognostic assessment of the degree of effectiveness of the use of
various programs of preventive, corrective and rehabilitation content in the field of
university hygiene, an appropriate and correct means of addressing current problems
of preventive medicine.

The following should be noted as the leading methodological bases for the analysis
of conjugation tables to assess the degree of effectiveness of preventive, corrective and
rehabilitation programs: definition and thorough analysis of preventive, corrective and
rehabilitation programs that are implemented and are subject to meaningful
interpretation and hygienic assessment; selection and use of scientific research methods
adequate to modern requirements; construction of 2 x 2 contingency tables and
comparison of the results obtained to assess the degree of expression of the effect,
which may be either significant or insignificant and completely absent, based on the
use of certain statistical calculations and the determination of such indicators as
absolute probability, difference in absolute probability, relative probability, degree of
increase in relative probability and odds ratio; assessment of the degree of reliability
of the results obtained based on data on the size of confidence intervals for the
difference in relative frequencies, relative probability and odds ratio.

The results obtained confirm the presence of a pronounced positive effect of the
impact of a set of measures to optimize professional training, psychohygienic
correction of the course of professional adaptation and prevention of adverse changes
in the psychophysiological state of their body and professional deformations of the
personality of future doctors at the stage of training that is being developed, both on
the processes of forming professionally significant psychophysiological functions and
on the processes of forming professionally significant personality traits of girls and
boys.
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Abstract. The use of artificial intelligence (Al) in the diagnosis of neurological
diseases is transforming modern medicine by enhancing accuracy, efficiency, and early
detection capabilities. Al-based algorithms, particularly those employing machine
learning and deep learning techniques, enable the rapid analysis of neuroimaging data,
electrophysiological signals, and clinical records. These technologies have shown
promising results in diagnosing conditions such as Alzheimer's disease, Parkinson's
disease, epilepsy, and stroke. By reducing diagnostic errors and assisting clinicians in
decision-making, Al contributes to improved patient outcomes and personalized
treatment approaches.

However, challenges remain, including the need for large, high-quality datasets,
algorithm validation, and ethical concerns regarding data privacy and potential biases.
Continued research and interdisciplinary collaboration are essential for refining Al
applications in neurology, ensuring their reliability and clinical integration. As Al
continues to advance, its role in neurological diagnostics is expected to grow, offering
new opportunities for precision medicine and improved healthcare delivery.

Keywords: artificial intelligence, machine learning, deep learning, neurological
diseases, neuroimaging, epilepsy, stroke, diagnostic algorithms, medical data analysis,
precision medicine, clinical decision support, healthcare technology.

Introduction. Artificial intelligence is a branch of computer science focused on
creating machines that replicate human intelligence. Since its introduction in 1956, this
field has made remarkable advancements, progressing from the development of the
first artificial neurons to deep neural networks capable of outperforming humans in
image recognition tasks. Today, Al holds the potential to automate processes that were
traditionally carried out by humans [1].

In modern clinical practice, the ability to integrate and interpret vast amounts of
clinical data is essential. As the volume of medical information continues to grow, there
1s an increasing need for efficient methods to process, analyze, and synthesize complex
datasets. While neuroscientists strive to unravel the mechanisms of biological neural
networks, artificial neural networks and other machine learning algorithms are
expected to play an increasingly prominent role in clinical applications [2].
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Ongoing research in artificial intelligence (AI) within healthcare continues to
expand its potential applications across various areas of clinical medicine. With the
increasing digitization of medical records, including imaging data, Al is uniquely
positioned to process and analyze vast amounts of information. Traditional statistical
methods struggle to generate predictions from large, unstructured datasets with
numerous variables and complex interconnections. In contrast, Al excels at recognizing
patterns within massive and intricate datasets. Advances in high-performance
computing and theoretical breakthroughs have significantly enhanced Al’s capabilities.
In medicine, Al is being used for disease diagnosis, risk prediction, drug development,
patient monitoring, and the creation of new treatment protocols. Its influence extends
to all aspects of human life, and neurology is no exception [3, 4].

Statistics highlighting the impact of Al

e Early detection: Studies have shown that Al can detect Alzheimer's
disease six years before the onset of clinical symptoms with 89%
accuracy.

e Diagnostic accuracy: Ai algorithms have achieved 92% accuracy in the
diagnosis of brain tumors using MRI, which exceeds the accuracy of
human radiologists by 85%.

By understanding the profound impact of AI on neurology, we can assess how
these technologies are transforming the way neurological disorders are diagnosed,
treated, and controlled, ultimately leading to improved patient outcomes and more
effective healthcare systems.

Since the foundational work of Jean-Martin Charcot, neurology has faced
numerous challenges. Al now promises to bring an unprecedented transformation to
this well-established field. It is already being used to diagnose acute cerebrovascular
disorders through CT and MRI imaging, detect optic disc edema and diabetic
retinopathy via retinal scans, interpret EEG data to predict coma, identify seizures
before they occur, and forecast the progression of mild cognitive impairment into
Alzheimer’s disease. Additionally, Al can classify neurodegenerative diseases based
on gait and handwriting analysis. In the near future, clinical neurology is expected to
incorporate Al as an essential diagnostic and decision-support tool. Given these
advancements, medical professionals must adapt to the evolving role of Al and its
integration into clinical practice [5, 6].

Neurological disorders encompass structural, biochemical, or electrical
abnormalities affecting the brain and nervous system. As the global population grows
and ages, the burden of chronic neurological conditions has increased significantly,
despite a decline in mortality rates from stroke and other infectious neurological
diseases. In 2014 alone, the economic impact of prevalent neurological disorders—
such as dementia, stroke, epilepsy, Parkinson's disease, multiple sclerosis, migraine,
and tension headaches—amounted to approximately $789 billion in the United States
[7, 8].

Neurology currently faces multiple challenges, including early detection and
faster rehabilitation of acute ischemic stroke, diagnosis of rare epilepsy subtypes,
prevention of sudden unexpected death in epilepsy, and addressing interobserver
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variability in electroencephalography (EEG) interpretation. The vast volume of
neurological data necessitates efficient structuring, which could aid specialists in
improving early diagnosis and treatment outcomes [9, 10].
The main advantages of Al in neurology
e Improved diagnostic accuracy: Al algorithms can analyze medical images
and patient data with higher accuracy, reducing the likelithood of
misdiagnosis.
e Early detection: Al is able to detect early signs of neurological disorders,
which allows timely intervention.
e Personalized Treatment: And helps to develop treatment plans based on
individual patient data, improving outcomes.
e Research effectiveness: And accelerates the pace of neurological research
by automating data analysis and identifying new patterns.

Artificial intelligence (Al) 1s emerging as a fundamental tool in modern medicine
and is poised to become an integral part of neurological care. Al represents a
transformative approach to disease diagnosis, treatment, and prevention by
incorporating various factors such as genetics, environmental influences, and lifestyle.
With its ability to analyze vast datasets at unprecedented speeds using advanced
computing power, Al offers significant potential for neurology [11]. Its applications
range from predicting seizure outcomes and assessing brain tumors to refining
neurosurgical techniques, aiding stroke rehabilitation, and developing smartphone
applications that monitor patient symptoms and disease progression.

The past two decades have seen the development and adoption of numerous Al-
powered devices designed to enhance diagnostic accuracy and patient prognosis in
neurological disorders [12]. Notable examples include the Apple Watch, which detects
tremors and asymptomatic arrhythmias; iPad-based tools for assessing motor
impairments through drawing tasks; Al-enhanced computed tomography (CT) and
magnetic resonance imaging (MRI) systems that assist radiologists in interpreting
complex scans; Al-driven medical applications that improve treatment adherence; and
EpiFinder, an application designed to identify seizure types and epilepsy syndromes
[13, 14].

Another groundbreaking innovation is brain—computer interfaces (BCls), which
translate neural activity into commands that can be executed by external devices. These
interfaces enable direct control of assistive technologies such as prosthetic limbs,
exoskeletons, wheelchairs, text input applications, and even gaming systems. Such
advancements have the potential to significantly improve the quality of life for
individuals with neurological conditions [15].

Early detection of neurological disorders

Early detection is crucial in the control and treatment of neurological disorders.
Al is great at detecting subtle changes in brain structure or function that precede clinical
symptoms, allowing for early intervention.
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A practical example: Alzheimer's disease

Research shows that Al can detect Alzheimer's disease six years before
symptoms appear. Algorithms analyze PET scan and MRI data, identifying patterns
associated with the early stages of Alzheimer's disease with 89% accuracy.

Predictive analytics in neurology

Predictive analytics can predict the occurrence of neurological conditions based
on patient data such as genetic information, lifestyle factors, and previous medical
history. This proactive approach allows healthcare providers to implement preventive
measures [16].

CONCLUSION.

The integration of artificial intelligence (Al) into the diagnosis of neurological
diseases has demonstrated significant potential in improving accuracy, efficiency, and
early detection. Al-powered algorithms, particularly those based on machine learning
and deep learning, have been successfully applied to analyze neuroimaging data,
electrophysiological signals, and clinical records, aiding in the identification of
conditions such as Alzheimer's disease, Parkinson's disease, epilepsy, and stroke. These
advancements contribute to reducing diagnostic errors, assisting clinicians in decision-
making, and enabling personalized treatment strategies.

Despite its promising applications, Al in neurology still faces challenges,
including the need for extensive validation, data standardization, and ethical
considerations related to patient privacy and algorithmic bias. Further research and
collaboration between medical professionals and data scientists are necessary to refine
Al models, ensuring their reliability and clinical applicability. As Al technologies
continue to evolve, their integration into neurology is expected to enhance diagnostic
precision and optimize patient outcomes, paving the way for a new era in neurological
healthcare.
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Backgrounds. Low back pain is the leading cause of disability in most
countries,[1] with a point prevalence of 11.9%. Low back pain is a highly prevalent
condition that affects a significant portion of the population, often resulting in
considerable disruptions to functional capacity and overall quality of life. This
symptomatology can present as a spectrum, ranging from mild, persistent discomfort
to acute, debilitating episodes that impede the performance of daily tasks and limit
physical activity. The chronicity of LBP is associated not only with physical limitations
but also with psychosocial implications, such as increased anxiety and lowered overall
well-being. This multifaceted impact emphasizes the critical need for effective
interventions and management strategies to address both the physical and emotional
components of this widespread condition. [2]. The contemporary paradigm in physical
therapy management emphasizes the development of tailored rehabilitation programs
for each individual patient. This personalized approach involves assessing specific
needs, conducting thorough evaluations, and integrating evidence-based practices to
optimize recovery outcomes.

Aim. Investigate the efficacy of individualized physical therapy protocols for
managing patients with low back pain during the post-acute phase following
conservative treatment interventions.

Materials and Methods. A comprehensive analysis was conducted on the outcomes

220



MEDICINE
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

of conservative treatment for low back pain syndrome in a cohort of 12 patients
attending the Outpatient Department of the Communal Non-Profit Enterprise
“Regional Clinical Hospital of the Ivano-Frankivsk Regional Council”.

The inclusion criteria for the study were individuals aged 18 years or older,
diagnosed with ICD-11 code MG30.02, which pertains to "Chronic primary
musculoskeletal pain." Participants also needed to meet specified International
Classification of Functioning, Disability and Health (ICF) domains, including s120
(structure of the body), s760 (movement-related functions), s770 (carrying out daily
routine), b280 (immediate family), b770 (interpersonal interactions), b780
(relatedness), d455 (moving around), d460 (transporting objects), d640 (doing
housework), and d845 (working). All participants had completed a full course of
standard conservative treatment.

Exclusion criteria involved patients suffering from complicated spinal
osteoarthritis—such as disc herniation, nerve root syndromes, or myelopathy—as well
as those with severe comorbid conditions, including diabetes mellitus and
cardiovascular-respiratory diseases.

The study involved 12 participants, evenly divided between males and females,
with a mean age of 57.1 years (SD % 1.9). The average body mass index (BMI) for the
group was 26.2 (SD + 1.0). The BMI classifications indicated that 1 participant was
classified as obese, 7 were classified as overweight, and 4 fell within the normal weight
range.

The evaluation of both baseline measurements and outcomes incorporated a range
of assessments: movement analysis via manual muscle testing (MMT) targeting the
torso and hips [3], pain evaluation through the numeric rating scale (NRS) [4] and the
DN4 questionnaire [5], quality of life ascertained using the QoL and SF-36 scales [6,7],
and physical functionality assessed through the Oswestry Disability Index (ODI) [8].

Assessments were carried out at multiple time points: at the initial visit, at follow-
up 1 (FU1) post-rehabilitation cycle completion (14 days), and at follow-up 3 (FU3) to
evaluate long-term outcomes (approximately 30 + 7 days after the rehabilitation cycle
concluded).

The physical therapy intervention was guided by Gentile's Two-Dimensional
Taxonomy of motor skills [9]. We developed a program comprising 16 targeted motor
skills aimed at facilitating the patient's safe reintegration into restricted activities of
daily living (ADLSs), thereby addressing the decline in their quality of life. (Fig 1).

Statistical analysis was made by MS Exel XLSTAT software. Normality was
verified using the Shapiro-Wilk test and graphic test. Non-parametric analysis was
performed by the ANOVA Friedman Test for Repeated-Measures.

Results. At the initial assessment, patients reported a mean pain score of 5.8 (SD
1.0) on the numerical rating scale (NRS). Follow-up evaluations demonstrated a
statistically significant decrease in pain levels, with mean scores of 4.3 (SD 0.5) at FU1
and 3.1 (SD 0.5) at FU2 (p=0.0098). A similar trend was observed for neuropathic pain,
as measured by the DN4 scale, which showed an initial mean score of 5.4 (SD 0.8),
followed by 4.5 (SD 0.7) at FU1 and 3.4 (SD 0.8) at FU2 (p=0.00392).
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Body Stability Body Moment
No object manipulation Object manipulation No object manipulation Object manipulation

Stationary regulatory condition: no 1a 1b 1c 1d
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Sitting in chairinthe  Sitting in chair in the back  Lifting fromthe bedina  Stretching exercises in the

back relaxing position refaxing position and safe position bed

training with elastic
treadband
Stationary regulatory condition: intertrial 2a 2b 2c 2d
variability
Training to stand on the Training with fitball Training to to lift up the Training
balance platform balls standing on the to lift up the balls
same spot on the line

In-motion regulatory condition: no 3a 3b 3c 3d
intertrial variability

Training walking on a Lifting up a 3 kg object Moving up and Imitation of catching

treadmill in a safe position downstairs objects from the upper
shelf using the ladder
In-motion regulatory condition: intertrial 4a 4b 4c 4d
variability
Safety squating Standing on the balance Walking around more  Walking around more than
platform try to catch the than 500 m on plan 500 m on different
ball surface surfaces

Fig 1. Motor skills chart according to Gentile's taxonomy (example).

Muscle strength assessments of the torso and hip did not show significant
improvement, with the exception of torso extension, which exhibited a statistically
significant change (p=0.0302), as illustrated in Figure 2.

MMT Torso Flexion MMT Torso Extension
6,0 6,0
40 . 40 .
e = S [= o
2,0 2,0
10 1.0
0,0 0,0
1 1
W initial W FU1 = FU2 M inftial WFU1 W FU2
MMT Hip Flexion MMT Hip Extenslon
6,0 6,0
5.0 _ 5.0 _—
e B i |
30 30
20 20
10 1,0
0,0 0,0
1 1
W initial @ FU1 @ FU2 M Initisl W FU1 N FU2

Fig. 2. Results of MMT Torso and Hip in dynamics.
Quiality of life metrics revealed a substantial enhancement across all assessed

domains, as evaluated through the comprehensive Quality of Life (QoL) instrument.
This included notable advancements in physical well-being, mental health, social
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relationships, and environmental factors, indicating a holistic improvement in
individuals' overall life satisfaction and functionality (see Table 1). However, the SF-
36 indicated no noteworthy changes in role limitations attributed to emotional
problems (see Table 2). Additionally, there was a marked reduction in disability related
to low back pain, as measured by the Oswestry Disability Index (p=0.00248). The
scores improved from 25.2 (SD 2.5) at the first follow-up (FU1) to 27.9 (SD 3.1), with
further improvement observed at the second follow-up (FU2), reaching a score of 39.3

(SD 3.6).
Table 1.
Quality of life dynamics in patients according to QoL scale
Examination Physical health =~ Psychological Social Environment
(Domain 1) (Domain 2) relationships (Domain 4)
(Domain 3)
Initial 549(SD5.7)  63.4(SD53) 46.6(SD3.4) 50.1(SD6.2)
FUI1 572(SD5.8) 645(SD54) 492(SD3.5) 52.5(SD5.0)
FU2 623(SD4.3) 71.4(SD4.8) 60.1(SD4.1) = 60.2 (SD 4.5)
p value 0.00248 - 0.00667 0.00315 0.00315
Table 2.
Quality of life dynamics in patients according to SF-36 scale
Examina
tion I e o0
%D g = g g Q .g %D = ()
g 2% |22 | B |= | & s | 2
5 2 9O =9 | & © g= S S
S 22 |€5 € |5 |2 |E |2 |3
= 28 |88 | s | & & = =
5 E%2 |Esc | & 5 | = g | g
2 |%E |58 |§ |38 S | E
= S s 5 E | @
~ > z © o
Initial 56.0 29.2 39.2 | 4577 | 513 | 533 | 458 | 444 | 48.6
(SD (SD | (SD | (SD | (SD | (SD | (SD | (SD | (SD
6.3) | 144) | 34.0) | 1.7) | 44) | 7.1) | 2.9) | 4.6) | 5.8)
FU1 58.6 233 342 | 48.0 | 53.0 | 555 | 433 | 473 | 46.0
(SD (SD | (SD | (SD | (SD | (SD | (SD | (SD | (SD
58) | 10.7) | 30.9) | 2.3) | 49) | 58) | 2.3) | 3.8) | 5.6)
FU2 67.5 10.8 20.0 | 404 | 68.1 | 74.8 | 352 | 65.6 | 39.3
(SD (SD | (SD | (SD | (SD | (SD | (SD | (SD | (SD
3.9) 79) | 17.6) | 40) | 55) | 3.6) | 2.4) | 3.0) | 6.1)
pvalue | 0.003 0.014 | 0.061 | 0.004| 0.006 | 0.008 | 0.004 | 0.004 | 0.004

Conclusion. Developing personalized physical therapy protocols for patients
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experiencing low back pain in the post-acute stage—following conservative
treatment—Ileveraging Gentile's Two-Dimensional Taxonomy of motor skills can
significantly enhance patient quality of life. This targeted approach allows for the
adaptation of therapeutic interventions based on the complexity of tasks and the
variability of environmental contexts, ultimately optimizing rehabilitation outcomes.
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Abstract. Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative
disorder characterized by the degeneration of motor neurons, leading to muscle
weakness, atrophy, and paralysis. This article explores the key aspects of the disease,
including its etiology, pathogenesis, clinical manifestations, and current diagnostic
methods. The different forms of ALS, their progression, and risk factors are discussed
in detail. The article also examines modern therapeutic approaches aimed at slowing
disease progression and improving the quality of life for patients. Furthermore, it
addresses the potential of genetic research and the development of new treatment
strategies in the fight against this currently incurable condition.

Key words: Amyotrophic lateral sclerosis (ALS), neurodegeneration, motor
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Introduction. Amyotrophic lateral sclerosis (ALS) is a systemic
neurodegenerative disease characterized by progressive death of central and peripheral
motor neurons and leads to paralysis and death from respiratory failure 2-5 years after
the onset of the first symptoms of the disease. The incidence of ALS averages 1-2 cases
per 100,000 people per year, and the prevalence reaches 5 cases per 100,000 people.
ALS can occur at any age; the age of onset of familial cases varies from 43 to 52 years,
and sporadic cases range from 58 to 63 years [1].

Pathogenesis of amyotrophic lateral sclerosis.

Amyotrophic lateral sclerosis is a heterogeneous multifactorial disease in the
pathogenesis of which various factors interact in a complex way: genetic, oxidative
stress, excitotoxicity, formation of protein aggregates, impaired autophagy,
neuroinflammation, impaired post-transcriptional modification of RNA, axonal
transport and mitochondrial dysfunction [2]. Potential environmental factors include
heavy metals, pesticides, toxins, smoking, traumatic brain injuries, as well as heavy
physical labor and high physical activity, including professional sports, work in
agriculture, etc. Despite many years of study of the etiology and pathogenesis of ALS,
the true causes of uncontrolled motor neuron death, as well as the triggers that trigger
this process, remain unclear. This makes it difficult to create new or use already known
medicines for the treatment of ALS [3].

It is known that familial ALS cases account for 5-10% of the total number, while
the rest are sporadic [4]. In 1993, the first ALS-related mutation in the superoxide
dismutase 1 (SOD-1) gene was identified. Currently, ALS-associated mutations have
been detected in more than 20 genes. Modern methods of genetic research make it
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possible to identify mutant genes in 68% of familial and 11% of sporadic ALS cases.
Mutations in the SOD-1, FUS, TDP-43, and C90rf72 genes are most often detected [5].

According to modern concepts of the pathogenesis of the disease, ALS is classified
as a proteinopathies. The key mechanism of motor neuron damage is considered to be
the aggregation of protein deposits [6]. At the initial stages, excessive accumulation
and aggregation of mutant proteins occur, which lose their normal structure, and then
normal cellular proteins are involved in the formation of aggregates.

Drugs with proven effectiveness

The only drug for the treatment of ALS with proven efficacy for many years has
been riluzole (trade names: rilutek, teglutik) [7]. The drug was approved by the FDA
in 1995 in the USA and in 1996 in Europe. Riluzole has neuroprotective and
antioxidant properties. The main mechanism of action of riluzole is slowing the release
of glutamate and non-competitive blockade of N-methyl-Daspartate (NMDA)
selectively binding receptors. The drug blocks the conduction of excitation to the
interneurons of the spinal cord by 50% and reduces the reflex excitation of motor
neurons in the monosynaptic reflex arc [8].

In 2017, the FDA approved another drug for the treatment of ALS, edaravone. The
drug has antioxidant properties, but the exact mechanism of its action in ALS has not
been established. To study the efficacy and safety of edaravone in ALS patients, a
number of studies were conducted over a 24-week period from 2011 to 2014. It
involved 137 patients with a probable and reliable diagnosis of ALS. All patients
included in the study retained the ability to self-care, move around, and also took
riluzole. 69 study participants received Edaravone in combination with riluzole, 68
received placebo. Thus, the positive effect of edaravone (slowing the progression of
the disease by 33%) was achieved when co-administered with riluzole in a group of
patients with an initial slow rate of disease progression. There is no data on the
effectiveness of edaravone in the wider population of ALS patients. Currently, a study
of the effectiveness of this drug with an assessment of survival is ongoing [9].

Anti-inflammatory drugs

In recent years, a special role in the pathogenesis of ALS has been assigned to
neuronal inflammation, which develops in microglial cells surrounding motor neurons
and leads to the rapid death of neurons. This has led to a large number of clinical studies
on the effectiveness of anti-inflammatory drugs in the treatment of ALS. One of the
promising drugs is the selective tyrosine kinase inhibitor masitinib. Due to the anti-
inflammatory effect achieved by affecting macrophages, microglial and mast cells, the
drug is able to slow down the neurodegenerative process [10]. Another anti—
inflammatory drug that is currently being tested for the treatment of ALS patients is an
immunokine that blocks the activation of monocytes and macrophages. The active
ingredient of this drug is sodium chlorite, which suppresses the activation of pro-
inflammatory macrophages, contributing to their transformation into inactive anti-
inflammatory macrophages.

Antioxidant therapy

Oxidative stress is considered as one of the key links in the pathogenesis of motor
neuron damage in ALS. Violation of antioxidant protection associated with
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excitotoxicity leads to the release of free radicals such as superoxide radical, nitric
oxide, etc. It has been established that a high level of uric acid in the blood in
Alzheimer's disease, Parkinson's disease and ALS is a predictor of slow disease
progression. Among the endogenous antioxidants that are metabolized in the body to
form uric acid, inosine is released. The safety of inosine use was proven in a pilot study
involving 25 ALS patients who received it in 500 mg capsules. The daily dose, which
did not exceed 3 g, was selected by monitoring the concentration of uric acid in the
blood serum every 2 weeks [11].

Oxidative stress supports an increase in intracellular calcium levels. Activation of
glutamate receptors causes an excessive amount of calcium to enter the cell, which,
penetrating into the mitochondria, stimulates the formation of reactive oxygen species
[12]. Pimozide is a neuroleptic that blocks calcium channels. This property can
potentially affect the rate of ALS progression. The drug is used in patients with
schizophrenia and Gilles de la Tourette syndrome.

The above-described pathological mechanisms in ALS trigger an irreversible
process of destruction of motor neurons. Apoptosis is the programmed death of certain
cell populations, which initially plays a protective role. It is likely that ALS disrupts
the autoregulation of apoptosis mechanisms, which results in uncontrolled death of
motor neurons [13].

Conclusion. Amyotrophic lateral sclerosis (ALS) is a progressive
neurodegenerative disease that affects motor neurons in the brain and spinal cord,
leading to muscle weakness, paralysis, and eventually respiratory failure. Despite
significant advances in understanding its molecular and genetic underpinnings, the
exact cause of ALS remains unclear. The disease's impact on individuals, families, and
communities is profound, and there is currently no cure. However, ongoing research
holds promise for better treatment options and possibly preventive measures in the
future. Early diagnosis, symptom management, and supportive care remain crucial to
improving the quality of life for ALS patients. Continued global efforts in research and
awareness are essential to advancing our knowledge and ultimately finding a cure for
this devastating disease.
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Abstract. Reconstructive plastic surgery plays a crucial role in restoring
function, aesthetics, and psychological well-being in patients who have suffered severe
trauma and extensive burns. These injuries often lead to significant deformities,
functional 1mpairments, and emotional distress, requiring advanced surgical
interventions for optimal recovery.

This article explores modern approaches in post-traumatic and post-burn
reconstructive surgery, including skin grafting, flap surgery, microsurgical techniques,
tissue expansion, and the use of bioengineered materials. The importance of a
multidisciplinary approach involving plastic surgeons, burn specialists, physical
therapists, and psychologists is emphasized to ensure comprehensive patient care.

Keywords: reconstructive plastic surgery, severe trauma, extensive burns, skin
grafting, flap surgery, microsurgery, tissue expansion, bioengineered materials.

Introduction. The treatment and rehabilitation of patients with deep burns, as
well as the correction of post-burn consequences, can be highly challenging. This
complexity arises from the fact that deep burns cause severe damage to soft tissues and
bones, particularly in cases involving high-voltage electrical injuries. Such burns can
lead to the charring of both soft tissues and bones at the points of electrical entry and
exit, sometimes resulting in full-thickness bone defects.

Addressing post-burn scar defects is a critical medical issue due to the severity
of the condition, which often leads to significant cosmetic and functional impairments.
Reconstructive surgery for deep defects aims to restore the skin and correct
deformities; however, its success is frequently hindered by the limited availability of
suitable tissue for surgical reconstruction in affected areas [1].

Modern reconstructive surgery employs a range of techniques for burn treatment,
including local tissue flaps, pedicled flaps, balloon dermotension, and microsurgical
flap transfers using microvascular anastomoses, among others.

Recent advancements in regenerative medicine, such as stem cell therapy, 3D
printing, and personalized surgical planning, have significantly improved outcomes,
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offering new possibilities for complex reconstructions. Despite these advancements,
challenges remain in minimizing complications, improving long-term functional
results, and enhancing patients’ quality of life.

Patients with severe burns often require prolonged stays in the Intensive Care
Unit (ICU) for primary care, as well as for preoperative and postoperative management
due to the multiple surgical procedures needed. Initial resuscitation of critically burned
patients involves close monitoring to ensure precise fluid therapy, compensating for
losses while avoiding excess fluid administration that could lead to interstitial edema.
Additionally, systemic monitoring helps assess the inflammatory response, which may
progress to shock and organ dysfunction [2].

Extensive burns not only destroy tissue but also trigger a cytokine-mediated
inflammatory response. The immediate consequence is significant fluid loss, leading
to hypovolemia and even shock. Furthermore, a cardiogenic component may contribute
to reduced cardiac output, followed by a distributive component due to inflammation.
Respiratory complications, including damage to the lungs and upper airways, may also
arise.

When planning surgical wound closure, plastic surgeons follow the
"reconstructive ladder," beginning with the simplest methods and advancing to more
complex techniques as required by the wound's severity and clinical circumstances.
Minor reconstructive procedures can often be performed under local anesthesia in an
outpatient setting. However, more advanced surgical interventions, such as skin
grafting, require careful anesthetic management. Regional anesthesia, such as lateral
femoral cutaneous nerve block, is commonly used for harvesting split-thickness skin
grafts [3].

If local wound coverage is insufficient, tissue from other body areas can be
transferred via free flap surgery. This technique allows for the transplantation of skin,
fascia, fat, muscle, nerves, and even bone, offering superior functional and cosmetic
outcomes. However, it carries an increased risk of flap rejection due to complications
such as primary ischemia, reperfusion injury, or postoperative blood flow impairment
[4].

Airway management is a crucial aspect of reconstructive burn surgery,
particularly in procedures involving the ear, nasopharynx, and maxillofacial regions.
Burn-related upper airway injuries may cause anatomical distortion, increasing the risk
of airway obstruction. A comprehensive respiratory care plan should be in place,
including contingency strategies. Fiberoptic intubation in an awake state or elective
tracheostomy may be required in some cases. Postoperative ventilation should also be
carefully managed, especially if significant edema or fixation is present [5].

Split-thickness skin grafting (STSG) remains the gold standard for treating deep
and full-thickness burns, but it presents challenges such as donor site limitations, graft
rejection, contracture, and unpredictable scarring. In recent years, biological and
synthetic skin substitutes, including dermal regenerative matrices (DRM), have been
introduced to improve treatment outcomes. DRM is particularly useful for
reconstructing skin defects after burn excision or for addressing contractures [5,6].
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A comprehensive literature review was conducted using MEDLINE, EMBASE,
PubMed, and the Cochrane Library (2010-2025). Studies with insufficient data, review
articles, and animal studies were excluded. Research on reconstructive burn surgery
highlights its role in addressing functional and aesthetic concerns, such as burn
contractures and hypertrophic or keloid scars, after initial wound healing.

The most commonly treated burn areas include the face and head (24%), hands
and wrists (21%), and lower extremities (21%). For reconstructive procedures, the most
frequently treated areas are the neck (18%), hands/wrists (15%), lower extremities
(14%), and axilla (14%). Studies indicate that DRM-treated areas generally achieve
good color matching with normal skin, though some cases report transient
hyperpigmentation or hypopigmentation, which tend to improve over time.

Complications.

The most common complication associated with burn reconstruction is infection,
reported in 4.6% of cases, typically occurring around 22 days post-burn. The most
frequently identified pathogens include Staphylococcus aureus and Pseudomonas
aeruginosa, among others. Partial or complete graft rejection occurs in approximately
17% of cases. Other complications include hematoma formation, contracture
recurrence, seroma formation, and hypertrophic scarring [8].

The overall mortality rate among burn patients is reported at 30% (range 3.4—
100%), primarily due to multidrug-resistant infections, sepsis, inhalation injury, and
multiple organ failure. Toxic shock syndrome has also been noted. Identified mortality
risk factors include :

1. Age >60 years.
2. Burn injury >40% of total body surface area (TBSA).
3. Presence of inhalation injury [9,10].

Safety of DRM Application.

In acute burn surgery, DRM combined with autografting has shown functional
and aesthetic outcomes comparable to standard autografts. DRM is often preferred over
traditional grafting methods due to improved long-term results. However, its use may
not be advisable in patients with significant comorbidities, cases requiring prolonged
anesthesia, or burns affecting delicate areas like the eyelids.

Strict adherence to post-treatment protocols and frequent follow-ups are crucial
for optimal outcomes. Studies have demonstrated that a surgeon’s expertise in DRM
significantly influences success rates. Consequently, standardized wound care and
DRM protocols have been developed based on insights from leading burn specialists
[11,12].

Recommendations for DRM Application.

Best practices include appropriate dressings, extensive hemostasis, vacuum-
assisted closure, external biobrane bandaging, and secure suturing methods (e.g., single
stitches, metal clips, K-wires, or splints). Infection prevention measures, such as
antiseptic compresses and antimicrobial therapy, are also recommended. The optimal
interval between DRM application and epidermal grafting appears to be around two
weeks, reducing the risk of hypertrophic scarring.
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To improve treatment outcomes, national wound care guidelines and surgeon
training protocols for DRM use have been established, leveraging expertise from
multiple burn specialists. Implementing these standardized protocols is expected to
significantly reduce complications and improve patient survival rates [13].

CONCLUSION.

Reconstructive plastic surgery is a vital medical field that significantly improves
the lives of patients who have suffered severe trauma and extensive burns. These
injuries often lead to profound functional impairments, aesthetic deformities, and
psychological distress, making comprehensive surgical intervention essential for
restoring both physical and emotional well-being.

Modern reconstructive techniques, such as microsurgery, skin grafting, tissue
expansion, and the use of bioengineered materials, have revolutionized the field,
allowing for more precise and effective restoration of damaged tissues. Microsurgical
procedures enable the transfer of vascularized tissue, ensuring better healing and
functional outcomes, while advancements in skin substitutes and regenerative
medicine contribute to improved wound coverage and scar reduction.

A multidisciplinary approach, involving plastic surgeons, burn specialists,
rehabilitation therapists, and psychologists, is crucial for optimizing patient recovery.
Postoperative care, including physical therapy and psychological support, plays a
significant role in reintegrating patients into society and improving their quality of life.

Ongoing research and technological advancements continue to expand the
possibilities of reconstructive plastic surgery, offering innovative solutions for complex
cases. The development of 3D printing, stem cell therapy, and personalized surgical
planning holds great promise for further enhancing outcomes. As the field evolves, a
patient-centered approach, combining medical expertise with compassionate care,
remains essential in helping individuals regain function, confidence, and a better
quality of life after life-altering injuries.
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Beryn. Ilurononibna 3ano3a (1113) — BaxxnuBuit opran Jr0uHU, SKUH BIAIOBIAA€E
3a BHJIUICHHS TOPMOHIB, IO OEpyTh Y4YacTh Yy PEryJsllii MeTaboji3My KIITUH Ta
TKaHuH. ['1moTUpeo3 — Ii¢ MOIMpeHud cTaH AShINUTY TOPMOHIB IIUTONO110HOT
3ayio3u. [lpu BiCYTHOCTI MpaBWIBHOI Tepamii 15l MaToJOTisl MOXE MPU3BECTH 0
CMepTeIbHUX HAacHiAKIB. [lommpeHicTh SBHOTO TIMOTHPE03y KONMuBaeThes B Mexax 0,2
— 2%, a cyoxminigaoro — 10 10%. 'imoTHpeos yacTiiie 3ycTpidaeThes y KIHOK, JIFOICH
moxuioro Biky (>65 pokis) [4].

B 3anmexxHOCTI BiJl €TIOJIOTIi TIMOTUPEO3 BUOKPEMIIIOIOTH TMEPBUHHUN (uepes
nedimur ropmoniB 1113), Bropunumii (yepe3 aedimur TTI), Tperunnmii (uepes
ne(dIUUT TUPEOTPONIH-PUIII3UHT-TOPMOHY) Ta NepudepuuHHil (Yepe3 I1HAKTHUBALIIO
TUPEOITHUX TOPMOHIB 200 HEUYTJIUBICTh TIEPUPEPUIHUX TOPMOHIB) [2].

Meta po6oru. O3HAHOMIICHHS 3 IONIUPEHICTIO, KIIHIYHUMH OCOOJHMBOCTSIMH,
J1arHOCTUKOIO Ta JIIKYBaHHSIM XBOPHUX 3 TIOTUPEO30M Ha MEPBUHHIN JIAHIII MEAUYHOT
JOTIOMOTH.

Marepiaau Tta meroau. BuBueHHs 3apyODKHHX CTaTe€d 3 TEMHU TINOTHPEO3Y.
Ornsig cydacHoi liTepaTypH.

Pe3yabTaT Ta 00roBopeHHsi. HalimommpeHimmMyu CUMIITOMaM# TiTIOTUPEO3Y Y
JOPOCTUX € BTOMA, MJISIBICTh, HETIEPEHOCUMICTh XOJIOAY, 30UIbIIICHHS Baru, 3armop,
3MiHa roJIOCY Ta CYyXICTh LIKIpH, ajle KIIHIYHA KapTHHA MOKE BKJIIOYATH HIUPOKHMA
CHEKTP CUMITOMIB, SIK1 BIIPI3HSIOTHCS 3aJIEKHO BiJ BIKY, CTATi Ta Yacy MIXK MOSIBOIO
3aXBOPIOBaHHS Ta BCTAHOBJICHHSIM JiarHO3Y. Y JOCHIDKEHHI «BHITaJOK-KOHTPOIIb)
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Allan Carlé Ta iH. »xojeH i3 34 cHMITOMIB, OB’ 3aHKUX 3 TIIIOTHPEO30M, HE MIT OyTH
BHKOPUCTAaHUM I igeHTHdikamii mamieHTiB 3 rinotupeo3oM. Kpim Toro, 15%
MAII€HTIB 3 AyTOIMyHHUM TIMTOTHPEO30M € OE3CHUMITOMHHAMH a00 TOBIIOMIISIOTH
JIUIIIE TIPO OJIMH CUMITOM, TIOB’SI3aHUM 3 II€I0 matoJjorieto, Tol sk /0% marfieHTis 3
SYTHPEOITHUM KOHTPOJEM MaloTh OAHY abo OiabpIle CcKapr, MOB’SA3aHMX 13
ITUTOBUIHOIO 3aJ103010. [1aIlieHTH 3 TIMOTHPEO30M CTPAXK AN MEPEBAKHO BiT BTOMH
(81%), cyxocrti mikipu (63%) 1 3amumku (51%) [3].

Uepes BenuKy BapilaTUBHICTh KIHIYHUX IIPOSIBIB TIMOTHPEO3 BCTAHOBIIOIOTH
nabopatopHo. SABHUI a00 KIIIHIYHUI IEPBUHHUHN T'1IIOTUPEO3 BU3HAYAETHCS K PIBEHb
tupeotrponHoro ropmony (TTI') Buille HOpMU Ta KOHIEHTpAIIil BIJIbHOTO TUPOKCUHY
HIKYe HOpMHU. Jlerkuii abo CyOKJIIHIYHHMM T1IOTHPEO3, KU 3a3BUYAl PO3TIIAIA€ThCS
SK O3HaKa PaHHBOI HEJIOCTATHOCTI NMIMTOBUJIHOI 3aJI03H, BU3HaYaeThcs piBHeM TTT
BUIIIE pe(PEPEHTHOTO 3HAYEHHS Ta KOHIEHTPAIUEI0 BIILHOTO TUPOKCHHY B MEXKax
HOpMH. TakoX B JIarHOCTHUIII BUKOPUCTOBYIOTh BU3HAUCHHS aHTUTUPEOIIHUX aHTHUTLII,
iX TIABUINCHHS TOBOPHUTH MPO AayTOIMYHHHH THUPEOIMUT SK MPUYUHY BUHUKHCHHS
MIEPBUHHOTO Tinotupeo3y. I[lpu BTOPUHHOMY Ta TPETUHHOMY TINOTHUPEO3l MpHU
MPOBEJICHHI peHTreHorpadii deperna MOXHa BUSBUTH 3MIHU TOJOBHOTO MO3KY B
o0JacTi rinodi3y Ta rimotanxamyca [4].

MonoTepaniss JICBOTUPOKCMHOM Yy TBepAid Qopmi, SKUi MOpUMa€eThCs
HaTuieceple, € JIKyBaHHSAM BuOOpy. HasgBHICTP KIIHIYHUX O3HaK JediluTH
TUPEOIMIHUX TOPMOHIB 3 OI0XIMIYHUM MIATBEPKCHHSIM SIBHOTO TIMIOTHPEO3Y €
MOKa3aHHSAM JI0 MOYaTKy JiKyBaHHA. OnTumanbHa 1000Ba /1032 MPU BUPAKEHOMY
rinotupeo3i cranoButh 1,5—1,8 mkr wa kr Macu Tina. [licns mouatky Tepamii
BuMmiptoBanHsa TTT moBToprotoTh uepes 4—12 TukHiB, a OTIM KOXKH1 6 MiCSIIiB, a MiCIIs
cTabimizari — mopiuHo. /{715 BariTHUX KIHOK /1032 JIEBOTUPOKCHUHA 301JIBITYETHCS HA
30% [1].

[TamieHTH 3 TINOTUPEO30M TOTPEOYIOTh JUCHAHCEPHOTO  CIOCTEPEKEHHS
CIMEHHOTO JTiKaps Ta EHAOKPHUHOJIOTA 3 MPOBEICHHIM 00CTS)KEHHS 2-3 pa3u Ha pik [1].

BucnoBok. ['inotupeo3 — 1e nomupeHud cTaH, OOyMOBJIECHHMH aedinuToM
TOPMOHIB IIUTONOMIOHOT 3aJI03U, B NPAKTULI ciMeitHoro mikaps. Jlo HalOuTbII
PO3MOBCIOJIKEHUX CHUMIITOMIB BIJIHOCATBCA BTOMA, CyXICThb WIKIpM Ta 3aJUIIKA.
KitiHiuHa KapTHUHA TaKMX MAl[lEHTIB MOXKE BapilOBATUCA, TOMY CaMe JIiKap MEPBUHHOT
JAHKK Ma€ TPaBUIBLHO TPU3HAYUTH OOCTEKCHHS I TTOCTAHOBKH J1arHo3y.
[TinTBepauTH AiarHO3 MOXKHA 3a JoroMoror BusHaueHHs piBHA TTI it T4 BiabHUI.
[Ipenapatom BuOOpY € JIeBOTUPOKCHH B 71031 1,5-1,8 mkr/kr Macu Tina. Taki namieHTu
MoTpeOyIOTh JUCTTAHCEPHOTO HATIISIY.
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3arajbHOI MPAKTUKHU - CIMEHHOT MEAUIIMHYU Ta BHYTPIIIHIX XBOPOO
XapKiBChbKHI HAI[IOHAIbHUNA METUYHUIN YHIBEPCUTET

M. XapkiB, YKpaina

Beryn. [U1IOKOKOPTHKOIAM HIMPOKO BHUKOPUCTOBYIOTBCS B MEAMLIMHI JJIs
JIKYBaHHS 3alajibHUX 1 AaBTOIMYHHHMX 3aXBOPIOBaHb, aJlepriuHUX peakiii Ta
Mpo(TAKTUKU BIITOPTHEHHS TpaHCIUIaHTaTiB. OHAK X TpUBaJe 3aCTOCYBAHHS MOXKE
MPU3BOJUTU A0 TMPUTHIYEHHS Tinoraidamo-rinodizapHo-HagaupaukoBoi (I'TH)
CUCTEMH, IIO0 NIABUIIYE PHU3UK PO3BUTKY HAJHUPHUKOBOI HEIOCTATHOCTI.
BinHoBneHHsa (yHKIII HaJHUPKOBUX 3aJI03 € I1HAMBIAYyaJbHUM MPOLECOM, a pi3Ke
MPUIMHEHHS Tepamii MOXe CIPUYMHUTH HAJHUPHUKOBY KPU3Y — 3arpO3JUBHMA IS
KUTTS CTaH, 10 NOTPeOy€e HEBIJKIATHOTO MEAUYHOTO BTPYYAHHS.

Hias podorn. [JocnimkeHHs MeXaHi3MiB PO3BUTKY, JIarHOCTUYHUX METOMAIB Ta
TEpaneBTUYHUX CTpaTErii MpH TIIOKOKOPTHUKOIA-IHAYKOBAHIM HaJHUPHUKOBII
HEJIOCTATHOCTI, 3 OCOOJIMBUM aKIIEHTOM Ha MPOQIIAKTUKY Ta CBOEYACHE YCYHEHHS
HAJHUPHUKOBOI KPU3HU.

Marepiajau ta metoau. PoOoTa 0a3yeTbes Ha aHami31 cy4acHoOi JIiTepaTypH MO0
MOIIMPEHOCTI, MEXaHI3MIB PO3BHUTKY, JIIaTHOCTHKU Ta JIIKyBaHHS TJIFOKOKOPTHKOIM-
1HYKOBAaHOT HAIHUPHUKOBOI HEAOCTATHOCTI. PO3risHyTO pexoMeHparlii mpoBiTHUX
SHJIOKPHUHOJIOTIYHHUX acoIllaIliil Ta JaHl KIHIYHUX JOCITIKCHb.

PesyabTatn Ta 00ropopeHHsi. binuszbko 1% HaceneHHS OTPUMYE XPOHIUHY
Tepariio rIIOKOKOPTUKOIIaMH 3 MPOTHU3aNalbHOI0 Ta IMyHOCYIPECUBHOIO METOHO. [1-
3] Li mpenapatu 3aCTOCOBYIOTHCSL Y PI3HMX rajy3siX MEIUIMHU 4Yepe3 pi3HI HUISIXU
BBEJICHHS  (IEpOpaibHO,  IHTAALINHO, BHYTPIIIHBOBEHHO,  IHTpaHa3aJbHO,
BHYTPIIIHHOCYTJIOOOBO Ta MICIIEBO) 1 YAacTO MPU3HAYAIOTHCS HA TPUBAIMMA MeEpioj.
TpuBanuii NpuioM TITIOKOKOPTUKOIIIB HEMHHYYE€ NPU3BOAUTH JI0 MPUTHIYEHHS
rinotagaMo-TinodizapHo-HaJHUPHUKOBOT CHCTEMH, a BIJHOBJIEHHS 11 (QYHKIIi €
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IHIUBITyaJIbHUM TpoliecOM. PO3BUTOK HAJHUPHHUKOBOI HEIOCTATHOCTI MNOTpedye
PETENHHOTO KOHTPOJIIO, CBOEYACHOI JIarHOCTUKHM Ta KOPEKIii Teparii, a y pasi
HATHUPHUKOBOT KPU3U — HEBIJKIIATHOTO MEAUYHOTO BTPyYaHHS.

['moxokoptukoinu, BigkpuTi me B 1940-x poxkax, [4] moci 3amuImIarOThCS
OCHOBHHIMH TIpeTiapaTaMH JJIs JIIKYBaHHS IITUPOKOTO CIIEKTpa 3aXBOPIOBAaHb, 30KpeMa
aBTOIMYHHUX, 3allajbHHUX, aJEPriYHUX TNAaTOJOrii, a TakoX A TpOo(iIIaKTUKU
BIJITOPrHEHHS TPAHCIUIAHTATIB 1 Teparii reMaToJIOTIYHUX HeoIUlasiil. 3a JaHuMu
PaHHIX JOCIIKEeHb, 01u3bK0 1% mopociioro Hacenends Benukoi bputanii tTa CIIIA
3aCTOCOBYBAJIM TEPOPaIbHI TIIIOKOKOPTUKOIAW. 30kpema, B 1995 pomi y Benukiii
bpuranii TpuBany tepamito (>3 micsiiB) orpumysanu 0,5% HaceneHHs, a cepes ocid
BIKOM BiJl 55 pokiB 1ed mokasHuk csraB 1,4%. [5] V nepiox 3 1989 mo 2008 pik
B1JI3HAYAJIOCS 3POCTaHHS KUJTBKOCTI MPpU3HaYeHb TIIFOKOKOPTUKOIIB 3 0,59% 1m0 0,79%
cepen nopocnux narieHTiB. Jocmimxenns y Jlanii nokaszano, mo y 1999-2015 pokax
CUCTEMHI TJIFOKOKOPTUKOINM HMIOPIYHO TMpu3Hayaiu 3% HaceneHHs, a cepepl Jioen
JITHBOTO BIKY LIeW MoKa3HUK gocsras 10%.

['roKOKOPTUKOIAN € €(PEKTUBHUMH 3aco0aMu JJisl JIIKyBaHHS aBTOIMYHHHX Ta
3aMaJIbHAX 3aXBOPIOBaHb, MPOTE iX TPUBAJE 3aCTOCYBaHHS, OCOOJIMBO y BHCOKHX
7103aX, MOXE CHPUYMHATH HeOaxaHi moOiuHi edextu. HaBiTh mpu BHKOpUCTaHHI
BIJIHOCHO HU3BKHX /103, €KBIBAJCHTHUX (P1310JI0T1YHINA J0OOBIM HOPMI, TOBrOTpHUBaja
Teparisi acolIIEThCS 3 MIJBUIICHUM PU3UKOM YCKJIAIHEHb. 30Kpema, OpUTaHChKE
KOTOpTHE JOCHIKEHHST 3a ydacTi 9387 mnailieHTiB 13 peBMATOINHUM apTPUTOM,
CIIOCTEPEKEHHS 32 SKUMHU TPUBAJIO y CEPEeIHbOMY 8 pOKiB (13 CEpeAHBOIO 03010
MPEeHI30JI0HY 5,8 MI/100y MPOTATOM 9,5 MiCAIIIB), BUSBUIIO 3pOCTAHHS YaCTOTH TAKUX
MaToJIOTIH, K Jia0eT, OCTEeOnopo3, MePeIoOMH, apTepiaabHa TinepTeH3is, TPoMOo3H,
IIUTYHKOBO-KMIIIKOBI YCKJIAJIHGHHS Ta TIJIBMINEHA CMEpTHICTh. [6] JlomaTkoBi
TOCIIKEHHS TATBEPAUIN 3B’ 30K HABITh HU3BKUX JI03 TTFOKOKOPTUKOIMIB (2,5—7,5
MT IIPEAHI30JIOHY Ha 100Y) 3 MIABUIIEHUM PU3UKOM CEPLIEBO-CYIMHHUX 3aXBOPIOBaHb,
TSOKKUX 1H(EKUIH, TinepTeHsii, 0cTeonopo3y, MNepeoMiB Ta 3arajibHOi CMEpPTHOCTI,
0COOJIMBO y MAIIEHTIB 13 CYNMyTHIM IIyKpOBUM JiabeToM 2 Tutmy. [7] Xoua abcomtoTHe
MIJBUILEHHS PU3UKY MOXE OyTH HE3HAayHUM, 3arajlbHa KUIbKICTh MAIlI€HTIB, SKI
OTPUMYIOThH MIFOKOKOPTUKOIHY Tepanito, poOUTh 11 HACTIAKY KIHIYHO 3HAYYILMMHU.

['TIOKOKOPTUKOIAM  TMPUTHIYYIOTh  AKTUBHICTH  TINOTaJIaMO-Tinogi3apHO-
HagHupHUKOBO1 (I'TH) cuctemu, 3HMKYHOUM MPOAYKIII KOPTHUKOTPONIH-PUIII3UHT
TOPMOHY Y TimoTajiaMycl Ta aapeHoKopTukoTpornHoro ropmony (AKTT) y rimodisi.
Ie BimOyBa€eThCs 32 MEXaH13MOM, TIOJIIOHUM JI0 IIPUPOTHOTO HETATUBHOTO 3BOPOTHOTO
3B’s13Ky KopTtu3oiy. [8] TpuBana Tepamis rIOKOKOPTUKOIZAMU Y Ha(Pi310710TIHIX
703aX MOXKE CIPUYMHATH 3HIDKCHHS 4YYTIMBOCTI TEPEIHbOI YacTKH rinmodisa.
JlocmimkeHHsT Ha TBapUHAX JIGMOHCTPYIOTh, IO TJIOKOKOPTUKOIIA MAaloTh
MPOANONTUYHUN BIUIMB Ha Tinodi3 1 BUKIUKAIOTH Jerpajaiilo OUIKIB Y
KOPTUKOTPOITHUX KJIITUHAX, 0 IPU3BOAUTH J10 aTpo(ii KOpU HaTHUPKOBUX 3a7103. [9]
[licns mpunuHEHHS NOPUHAOMY  INIIOKOKOPTHUKOIIIB  BiIOYBA€ThCA  IOCTYIMOBE
BiHOBJIeHHs cTuMyJsiii AKTI 1 BinHOBNeHHs GyHKIIIT HAAHUPKOBUX 3a5103. O1HAK
yac IOBHOro O1l0XIMIYHOTro Ta KimHiyHOro BigHoBiaeHHS ITH cucremn €
1HIVBIAYaJIbHUM 1 MOKE 3HAUYHO BapiIOBATH.

238



MEDICINE
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

[nauBigyanpHa peakilisi Ha TIIOKOKOPTHKOIAM 3HAYHO Bapiloe, 110 BIUIMBAE Ha
PU3UK PO3BUTKY TIIIOKOKOPTUKOIA-IHAYKOBAHOI HAJIHUPHUKOBOI HEIOCTATHOCTI.
BaxnuBo po3rispaté A0 TIIOKOKOPTUKOIAIB  SIK  06araToakTOpHUM  pHU3HK,
BpPaxoBYIOUH J03yBaHHsS, YacCTOTy NPUHOMY, LUISIX BBEACHHS, TPUBAJICTH TEparii,
CIIIy Tpernapary Ta IHIWBIIyallbHy YyTJIWBICTh marieHTa. HalOinmpmuit pusmk
PO3BUTKY HAJIHUPHUKOBOI HEJOCTATHOCTI CIOCTEPIraeThCs MPHU TEPOPATLHOMY
MPUITOM1 TIIFOKOKOPTHKOI/TiB, SIKILIO MIEPEBUIIICH] HACTYIIHI MOPOTOBI 3HAYCHHS:

o TpuBamicts Teparii — nmoxaj 3-4 THXHI

« Jlo3a mpemnapary — €eKBIBaJIE€HT TJIPOKOPTU30HY Oiibliie 15-25 mr/noly (4-6 mr
OpeAHI30J0Hy abo TpeaHi3oHy, 3-5 w™r wmerunnpensizonony, 0,25-0,5 wmr
JIEKCaMETa30HY).

PexoMeHniarii 1mo/10 11arHOCTUKY Ta Teparii HaJHUPHUKOBOT KPU3H Y TAIIEHTIB 13
[JIFOKOKOPTUKOI/1-1HYKOBaHOK HAJHUPHUKOBOIO HEIOCTATHICTIO:

o IlamienTam, ski npuiimMaloTh a00 HEMIOAABHO NPUMNHHSUIM — TPUIOM
[JIIOKOKOPTUKOIIB 1 HE MPOXOJUIM OIOXIMIYHOTO TECTYBAaHHS [JIi BUKJIIOUCHHS
HAJHUPHUKOBOI ~ HEJOCTAaTHOCTI, PEKOMEHAYEThCS  OTPUMYBATH  CTPEC-I03Y
[JIFOKOKOPTHUKOIIB M1/l 4aC CTPECOBUX CUTYAIlIN.

o Ilpu He3HauHoMy cTpeci (BIACYTHICTh TIe€MOAMHAMIYHOI HECTaOUIbHOCTI,
MOXJIUBICTh ~ MEPOPATIBHOTO  NPHUIOMY)  CI1J]  BUKOPHCTOBYBATH  OpaJIbHI
[JIFOKOKOPTHUKOIIH.

o Ilpu cepennboMy abo 3HAYHOMY cTpeci (3arajbHa ado perioHajgbHa aHecTe3is,
TpUBaja HEMOXJIUBICTh MEPOPATBHOTO MPUHOMY, T€MOJMHAMIYHA HECTaOUIbHICTD,
OJIfOBaHHS, Jiapesi) HeoOXiIHE apeHTepabHE BBEICHHSI TITIOKOKOPTUKOIIIB.

[TamieHTH TOBHMHHI OYTM HaBYEHI II0J0 HEOOXITHOCTI CTpEC-I03yBaHHS IS
npoQUIAKTUKA HAJHUPHUKOBOI Kpu3u. HaBiTe Tmicisg NpPUNMHEHHA —Teparii
TIIIOKOKOPTHKOIAAMU  MOXKe 30epiratucs pHU3MK HAaTHUPHUKOBOI HEJIOCTAaTHOCTI,
0COOJIMBO SIKIIO BIACYTHI O10XIMIYHI MIATBEPAKEHHs BimHOBIEeHHS (yHkmii I'TH-
cuctemu. [10]

PexomMeHnaoBaHe 103yBaHHS CTPEC-I03H T1APOKOPTU30HY:

o Ilpu He3HauHOMY cTpeci — mojBO€Ha (izionoriuHa no3a (rigpokopTu3oH 40
mr/go0y: 20 mr Bpanui, 10 mr omiBaHi, 10 mMr yBedepi) ab0 €KBiBaJIeHTHa /1032
npeaHizoniony (10 mr/go0y y 1-2 mpuiiomn). [11]

o IIpu 3HauHOMY cTpeci (XipypriuHi BTpy4YaHHs, BaXXKl CTaHH) — MapeHTEpaIbHE
BBEJICHHS TIIPOKOPTU30HY a00 EKBIBAJEHTHI JO3W METWUJIIPEIHI30JIOHY YU
JeKCaMETa30HY.

Pexomenmainii 0a3yroThCsi Ha KIIIHIYHIA TPAKTUIIl Ta HACTAHOBAX MPOBIIHHUX
SHJOKPUHOJIOTIYHUX acorriaiii, [12, 13] mpote yepe3 BIACYTHICTh €UHUX CTaHIAPTIB
J03yBaHHS MO>KJIMB1 Bapiarlii B MPaKTHUIll JTIKyBaHHSI.

HamnupaukoBa kpusa (rocTpa HaJHHUPHUKOBA HEJAOCTATHICTH) € HEBIJIKIIATHUM
CTaHOM, II0 BUHUKAE MPHU PANTOBOMY 3HW)KEHHI PIBHS KOPTU30JY Yy MAI[l€HTIB, SIKI
OTPUMYIOTh TJIFOKOKOPTHKOiIM Yy cynpadizionoriyaux pgo3ax. lle moxe Oytu
CIPUYMHEHO MPOIYCKOM MPHUHOMY TIpenapary, HUTYHKOBO-KHUIIKOBHMH pPO3JIaJgaMu
ab0 pI3KUM NpUNUHEHHSAM Tepamii. OCHOBHHUMHM NPOBOKYIOUMMH (pakTOpaMu
BUCTYNAIOTh 1HQEKIIi, TpaBMHU, XIPypriuHi BTpyYaHHS Ta TSKKUA CTpec.
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[Tarodizionoriuni MexaHi3MH BKJIIOYAKOTh 3HMKEHHS 00'€My IUPKYJIIOI0UO01 KPOBI Ta
CYIMHHY HEJOCTaTHICTh, IIO MPU3BOJIUTH 10 apTepiaabHOI TiMOTEH3ii, MoKy 1, 6e3
HaJISKHOTO JIiKyBaHHsI, cMepTi. [ 14] HeOe3neka HaqHUPHUKOBOT KPU3U MOIIUPIOETHCS
HE JIMIIIE Ha TAIli€HTIB, sIK1 MPUUMAaIOTh MepOpaIbHi ITIOKOKOPTHUKOINHN, a i Ha TUX, XTO
OTPUMYE HTAIALINHI, TOMIYHI, BHYTPIIIHBOCYTJIO00BI Ta 1HII (OpMHU CTEpOiniB, [15]
OCKIIBKM X CcHCTeMHa abcopOlis MOXKe CHOPUYUHUTH TPHUTHIYEHHS TiMoTajamMo-
rinoizapHO-HATHUPHUKOBOI cuUCTEeMH. (OCOOIMBO KPUTUYHUM € TEpIOA  MICHs
IPUNMHEHHS TIIOKOKOPTUKOIHOI Tepamii, Kojau (YyHKI[IS HaJHUPKOBUX 3aJI03 MOXKE
€ HE BIAHOBUTHUCS NOBHICTIO. CBO€YacHE PO3Mi3HABAHHS CHUMIITOMIB Ta HEraiHe
JIKYBaHHS € KJIIFOUOBUMHU JIJIs 3a11001raHHS TSDKKUM YCKIIQAHEHHSM.

BucHoBok. [JIIOKOKOPTHKOIA-IHAYKOBaHA  HAJHUPHUKOBA  HEJOCTaTHICTb
3aJIUIIAETHCS aKTYaJbHOIO MPOOJIEMOIO0 KIIIHIYHOI MPAaKTUKH, OCKUIBKM TpHUBaje
3aCTOCYBAaHHS IUX IMIpenapaTiB MOUIMpPEHE B JIKyBaHHI PI3HUX 3aXBOPIOBAHb.
HecBoeuacHa niarHocTuka Ta HEMPaBUIBHO CKOPUTOBaHa Tepalis MOXKYTh IPU3BECTU
70 PO3BHUTKY HAJHUPHUKOBOI KpHW3H, IO 3arpoXkye KHUTTIO mamieHTa. EdexTuBHa
npodiTakTUKa Ta YMPaBIiHHSI PU3UKAMH BKJIIOYAIOTh TOCTYNOBE 3HIKEHHS 103U
[IIIOKOKOPTUKOIAIB, aJanTallilo Tepamii y CTPECOBUX CHUTyallisiX Ta HaBYAHHS
naiieHTiB. Ponp ciMeiiHOTO JiKapsi MOJArae y CBOEYACHOMY BHUSBJICHHI O3HAK
HEJOCTATHOCTI, KOPEKUIi JIKyBaHHA Ta NPO(]UIAKTHUII YCKIAJHEHb, IO MIJBUIILYE
AKICTh METMYHOI JOITOMOTH Ta 3MEHIIY€ PU3UK KPUTUIHUX CTAHIB.
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The 2020 IGR report, Governing Minerals in the 21st Century: Orienting Mining
to Sustainable Development, notes that minerals underpin global development and are
critical to achieving the UN 2030 Agenda and the Sustainable Development
Goals.Global consumption is driving demand for minerals. The exploitation of mineral
deposits has increased significantly over the last century, with production of minerals
and metals estimated at 65 billion tons per year. In order to achieve the Sustainable
Development Goals, it is necessary to achieve a sharp increase in resource efficiency
and ensure rapid progress in the transition to a circular economy and the use of
secondary raw materials.

For many types of raw materials, the ore grade (the amount of useful mineral in the
rock) is decreasing, meaning that for every unit of metal produced, there is more and
more waste. The global volume of solid mineral waste is estimated to be 90 billion tons
per year. The decline in ore grade places a significant burden on the industry's ability
to safely operate tailings dams (the waste rock left over from processing) and dispose
of other mineral waste. Common problems include leaks of acidic and metal-containing
wastewater and failure of tailings storage facilities due to geotechnical reasons [1].

Global demand for minerals and metals is expected to increase significantly in the
coming years and decades.As one example, a recent World Bank report estimates the
amount of minerals that will be needed to produce the clean energy technologies
needed to meet international climate change goals. To achieve the Paris Agreement's
maximum goal of keeping global temperature rise below 2°C above pre-industrial
levels, demand for graphite, lithium and cobalt production, in addition to other minerals
and steel, could increase by more than 450% by 2050 [2].
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The principles and requirements of the UNECE resource management system
include the principles of integrated resource extraction and closed loop. The concept
of integrated resource extraction implies that environmental disturbance should be
minimized by extracting all possible useful elements and prioritizing from a full life
cycle perspective. Integrated resource extraction is also one of the basic principles that
helps to eliminate the dependence between the amount of resources used and
development.Circular economy (closed loop) is a systems approach to industrial
processes and economic activity that allows maintaining the maximum usefulness of a
resource for as long as possible. The most important considerations in implementing
the closed-loop principle are the reduction and rethinking of resource use, the pursuit
of renewable and reusable resources, their durability, replaceability, the possibility of
repair and upgrading products with added value.

Disposal of residues as waste should be the last and least preferred
option.Sustainable use of resources requires the efficient management of renewable
resources.Sustainable use of non-renewable resources should focus on their recycling
and reuse, which will ultimately lead to the creation of a circular economy in which
waste is minimized.The by-product of one process becomes the raw material for
another process. In a circular economy, the efficient use of resources throughout their
entire life cycle is crucial: from extraction to production, consumption and use,
recycling and reuse. The circular principle also plays a key role in decoupling
development from the volume of resources used.Therefore, the mineral resources of
the subsoil will continue to be of decisive importance as the material basis for the
existence of modern society. The extraction of iron ores was and is the basis of the
mining and metallurgical complex of Ukraine, which provides a significant part of the
gross domestic product and revenues to the country's budget. It should be noted that the
main deposits of iron ores of Ukraine are concentrated in the Kryvyi Rih Basin, which
accounts for 66% of the total reserves.Moreover, in connection with the military
aggression that is taking place in relation to our country, this is the only significant object
that currently supplies raw materials to ensure the operation of the entire metallurgical
industry.

For a long time, mining and metallurgical enterprises concentrated on the territory
of Kryvbas have been extracting iron ores. During their operation, significant volumes
of mining and enrichment waste have been accumulated. The generation of mining
waste is associated with two processes: direct extraction and mineral enrichment
processes. In general, the period of time during which a man-made mineral object is
formed is interconnected with the life cycle of a natural mineral deposit and a
production complex for its industrial development. The potential industrial value of
such objects, as a rule, was not determined.In order to establish it, special geological
and technological works are required in order to transfer the object to the category of
man-made deposit, that is, the object according to the quantity and quality of mineral
raw materials contained in it, suitable for effective use in the field of material
production in our time or in the future.

The large mining and processing plants of Kryvbas are sources of environmental
pollution.They include tailings deposits, which occupy an area of more than 7,600
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hectares and are powerful sources of dust formation, cause salinization of large areas,
change their hydrological regime, that is, have a significant negative impact on the
components of the geological environment. At the same time, they are a significant
reserve for building up reserves of iron ores and other valuable components. They have
accumulated about 4-6 billion tons of tailings [3, 4].

The so-called "recumbent tailings" of enrichment factories represent the crushed
material of the original ore, in which its texture and structure, as well as in many
respects the morphology and anatomy of individuals and aggregates of minerals, are
disturbed. Due to the extraction of ore minerals from the grinding products, the mineral
and chemical composition of enrichment waste - current tailings - differs significantly
from the composition of the original ore.Storage of current tailings in tailings storage
facilities is accompanied by gravitational differentiation of crushed material. As a
result, the mineral and chemical composition of recumbent tailings in specific areas of
tailings storage facilities differs significantly. Practically, the nature of the mineral is
also changing: from metamorphogenic it turns into man-made placer.The particle size
of the final grinding stage is 50 or 74 microns for various mining and processing plants.
Enrichment wastes, which are formed after the first, second and third stages, enter the
tailings in a combined flow in the form of current tailings, which consist of 94-96 wt.%
of water and 4-6% of suspended mineral particles. Particle size ranges from less than
0.001 to 3.0 mm, sometimes larger.

During the period of operation of the mining and processing plants, a lot of research
was conducted on the production waste stored in the tailings[5, 6].In particular, the
average mineral composition of the current tailings was determined - quartz (58.32
vol.%), hematite (8.33), magnetite (7.60),cummingtonite (6.85), ribeckite (8.45),
aegyrine (3. 22), biotite (1.37), carbonates of various compositions (2.73), garnet
(0.37), iron talc (0.36), as well as about thirty other minerals with a content of each
from 0.01 up to 0.25%. Tail-forming are quartz, magnetite, hematite, cummingtonite,
ribeckite. Other minerals play the role of secondary and accessory.

A factor contributing to the formation of man-made placer-type iron ore deposits
in the Kryvbas tailings is horizontal zoning, which is formed as a result of the
gravitational differentiation of waste from the enrichment of poor iron ores.Arriving
from the tailings pipeline to the tailings storage facility, particles of current tailings are
deposited in the course of the movement of the tailings flow from near the dam to the
central part of the tailings storage facility in the order of decreasing size and density.

As a result, the largest particles of current tailings (0.1-3.0 mm), as well as
relatively large (0.05-0.20 mm) monomineral particles of magnetite, hematite and their
rich intergrowths with quartz, silicates, carbonates and other minerals are concentrated
in the areas directly adjacent to the tailings discharges (usually the near-dam parts of
tailings storage facilities).With distance from the tailings discharge, smaller and
smaller particles are deposited - silt (0.01-0.1 mm), argillite (0.001-0.01 mm),
andpelitomorphic (less than 0.001 mm). The ore material here is represented by
increasingly smaller (less than 0.05 mm) monomineralic particles and increasingly
poor intergrowths of magnetite and hematite. Pelitomorphic particles of silicates,
quartz, and carbonates predominate in the farthest (usually central) parts of tailings
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from the tailings discharge.A significant part of mineral particles (including ore
minerals - magnetite and hematite - as well as garnet, pyroxenes, amphiboles, quartz,
etc.) is in an open (monomineral) state[7].

There is a concentration of ore and some other minerals in the near-dam parts of
the tailings impoundments. Their content in the enrichment waste of some areas of
tailings reaches values typical for ore deposits of primary ores, which are developed
by mining and processing plants.

For each mining and processing plant, the ratio of ore and non-ore components in
the tailings is determined by the mineral composition of the original ore and the
efficiency of the enrichment plant. According to data, the content of magnetite and
hematite in the recumbent tailings of various areas near the dam parts of the Northern
mining and processing plant tailings storage facility is 3-6 times higher than in the
current tailings, in Fig.1. The reduced content of silicates in the recumbent tailings is
explained by their active crushing in the ore enrichment process and, as a result, their
accumulation in the composition of the most fine-grained fractions of the recumbent
tailings in the areas of the tailings storage furthest from the tailings discharge pipes -
usually in the central parts [8,9].
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Figure 1 - Average mineral composition of the current and recumbent tailings of
the Northern mining and processing plant.

The position of man-made iron ore deposits within the tailings storage facility is
determined by the position of the tailings discharge pipes. They can be located on the
dams of the main contour of the tailings storage facility along its entire perimeter, can
be located on one of the dams (usually the closest to the enrichment plant) or directed
to the central part of the tailings storage facility via an additional tailings dam or with
the help of pontoons.
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In  Ukraine, there are already opportunities for the development of
recommendations for new approaches to the creation of high-quality iron ore
concentrates from poor oxidized iron ores, as well as from waste from mining and
processing plants [8, 9]. Therefore, there is a need for the functional structuring of
anthropogenic morphostructures of the mining industry, i.e. man-made mineral objects
by changing their economic status, transferring them to man-made deposits.A man-
made formation (object) can be transferred to the category of deposit in the case of a
positive technical and economic evaluation as a result of special geological prospecting
works and approval of raw material stocks by the State Commission on Reserves.

According to rough estimates, the revision and transfer of Kryvbas tailings to the
status of man-made deposits and their development would give the possibility of
obtaining more than 300 million tons of high-grade concentrate, and with the
availability of appropriate technologies, the possibility of obtaining gold ore and rare
metal (scandium, yttrium, lanthanides, vanadium) concentrates.The use of waste from
re-enrichment of recumbent tailings as a building material will make it possible to free
up existing areas for storage of current tailings of enrichment factories, reduce the need
for land alienation, and reduce the use of land resources.
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At the current stage of development of the Armed Forces of Ukraine and military
education, special attention is paid to the training of future officers in accordance with
NATO standards. The expansion of international cooperation and the integration of
NATO standards require military personnel to have fluency in a foreign language,
which has become an important component of their professional competence. Officers
who possess a high level of proficiency in foreign languages have greater opportunities
for professional and personal development.

Learning a foreign language in military higher educational institutions has a
practical goal—training in communication—as well as educational and developmental
functions. The educational aspect contributes to broadening the worldview, developing
critical thinking, and improving the communicative skills of cadets, while the
developmental function focuses on fostering readiness for intercultural interaction,
participation in international events, and peacekeeping operations.

Overall, language training in MHEIs aims at achieving a high level of foreign
language competence among cadets for effective communication in the professional
military sphere, international cooperation, and participation in peacekeeping
operations and other relevant aspects of military activities.

A crucial role in the training of military personnel is played by the acquisition of
specialized military vocabulary. This includes mastering both general military terms
and specialized professional terminology necessary for performing service duties.
Modern military personnel often work in international coalitions where English is the
dominant language; thus, proficiency in military vocabulary in English is a prerequisite
for effective communication and cooperation. Participation in peacekeeping missions
and operations requires a clear understanding of military terms and concepts used by
different countries. At the same time, the continuous development of military
technology and weaponry generates new terms and concepts that military specialists
must be familiar with. The hybrid nature of modern conflicts includes both military
and non-military elements. Successfully addressing such conflicts requires specialists
with a broad spectrum of knowledge, including military terminology.

"Military terminology is a system of specialized lexical units used in military
affairs to denote concepts, phenomena, and processes related to armed struggle.” [2].
"Linguistic analysis of military vocabulary allows for the identification of its features,
structure, and semantics, which are crucial for effective learning and translation." [4].
"The peculiarities of translating military vocabulary lie in the need to consider context,
specialized terminology, and cultural differences.” [1]. The ways to improve the
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acquisition of specialized military vocabulary include "the use of multimedia materials,
game-based methods, and online platforms,"” which "contribute to the activation of the
learning process and enhance the effectiveness of military vocabulary acquisition.” [3].

Learning military vocabulary is a complex process that requires a systematic
approach and the use of various methodologies. There are diverse approaches to
teaching military vocabulary aimed at effectively mastering specific terms and
concepts necessary for the professional activities of military personnel.

Despite the variety of existing approaches, learning military vocabulary remains a
challenging task. Some key issues include:

* Lack of authentic materials: insufficient textbooks and teaching aids containing
up-to-date military vocabulary.

 Translation difficulties: many military terms lack exact equivalents in other
languages, complicating the translation and comprehension process.

 Limited opportunities for practical skill application: it is not always possible to
create conditions for real communication on military topics.

Development Prospects:

1. Individualized learning: using adaptive technologies to create personalized
learning programs.

2. Development of specialized software: creating programs that automate certain
aspects of military vocabulary learning.

3. Integration of information technologies:

* Mobile applications: developing specialized apps for learning military
vocabulary using interactive exercises, flashcards, and audio recordings.

* Virtual and augmented reality: creating combat simulations that allow cadets to
immerse themselves in a real military environment and practice using military
terminology.

* Artificial intelligence: developing intelligent systems for adaptive learning that
select materials according to the individual needs of the cadet.

4. Gamification:

» Game elements: incorporating game-based elements into the learning process,
such as competitions, points, and levels, to enhance cadet motivation.

 Simulators: using game-based simulators to practice military terminology skills
In various situations.

5. Collaboration with military experts: engaging military professionals in the
development of educational materials and conducting training sessions.

Thus, it can be argued that modern approaches to acquiring specialized military
vocabulary in English language classes have several significant advantages that make
the learning process more effective, engaging, and tailored to the contemporary needs
of military personnel. Interactive methods, such as games, quizzes, simulations, and
role-playing activities, encourage active cadet participation in the learning process.
Instead of passively receiving information, they become active participants, which
enhances material retention. The use of modern technologies, such as online platforms,
mobile applications, and virtual trainers, makes learning more interesting and
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engaging, while gamification and competitive elements increase cadet motivation and
contribute to achieving better results.
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There are two basic approaches to teaching grammar: deductive and inductive. The
deductive approach is a traditional teacher-centered approach in which the teacher first
explains a rule and then the students practice it by doing exercises. The inductive
approach encourages students to come to conclusions about grammatical phenomena
by practicing. The teacher guides and monitors the learning process, helping the
students to draw the appropriate conclusions and create a rule on their own.

Deductive and inductive approaches have their origins in deductive and inductive
reasoning. Deductive reasoning applies a general rule to specific cases. This is in
contrast to inductive reasoning, which involves reasoning from the particular to the
general. For example, language learning is deductive when teachers explicitly present
rules. These rules are then applied by learners in practical tasks. With inductive
language learning, however, the rules are the result of familiarity with the language as
it is used. Thus, deductive learning involves representing the rules explicitly, whereas
inductive learning involves learning the rules implicitly.

Both approaches have their advantages and disadvantages. They represent opposite
extremes on the continuum of language learning. The deductive approach saves time
and therefore provides more opportunities for learning and practicing. It is more
suitable for students at a lower level of proficiency. The teacher introduces the target
language and the students practice and consolidate their knowledge through a series of
different exercises. They match sentences to pictures, make substitutions, fill in the
blanks, and transform sentences. Students are just getting acquainted with the new
language, so their activities need to be controlled.

The deductive approach is characterized by - teacher dependence; - rule
application; - rule-based learning; - general to specific; - teacher-centered; - passive
perception.

The disadvantages of the deductive approach are that it can be too controlled and
Is associated with a teacher-centered classroom and information delivery style. It can
also discourage analytical learners who like to be involved in the process.

The inductive approach is often more engaging and therefore more useful because
it encourages thinking. Once students have reached a certain level of proficiency in the
target language, they can do more creative exercises such as: finding someone who...,

251



PEDAGOGY
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

interviews, filling in information gaps, role plays, problem-solving. These are all
appropriate activities for students to have a creative language experience.

The inductive approach is featured by — expose to language first; - autonomous; -
problem-solving; - active participation; - learner-centered; - rule-discovery learning; -
particular to general.

The disadvantages of the inductive approach are that it takes a lot of time and effort,
and there is the possibility of misunderstanding the rule and drawing the wrong
conclusion. This requires a more careful planning of the lessons as well as a careful
and systematic development of the data and materials. It can also be a frustration for
students with less analytical learning styles.

Guided Discovery, which combines the best of these two approaches, lies
somewhere in between. Guided Discovery is a modified inductive approach that first
introduces language, then uses inference, and finally focuses explicitly on rules and
practice. This approach has cognitive, linguistic and social advantages.

The teacher becomes a facilitator who guides the students in order to avoid
misunderstandings of the rules. In this way, learning is more memorable as students
are actively involved in the process. It is meaningful because it involves the students'
own thinking.

Although guided discovery is usually associated with grammatical rules, it can
actually be applied to a wide range of concepts and aspects of language, from
grammatical forms and usage to vocabulary, spelling, and pronunciation. The main
advantage of the Guided Discovery approach is that it encourages learners'
independence, curiosity, and critical thinking. This is because GD involves a series of
activities/questions that help learners to understand the language being taught. GD is
extremely learner-centred and encourages learners' independence and critical thinking
in order to understand the target language.

Although the Guided Discovery lesson itself is more time-consuming (compared
to the deductive approach), it is believed that students achieve long-lasting learning as
they discover the rules on their own. This is achieved by using prompts and linking
new content to previous content. Most people find it easier to remember what they have
understood on their own than what a teacher has just explained to them. In addition,
the language being taught is contextualised in each lesson, making it more meaningful
and memorable for students. According to Ellis, “a rule that has been ‘discovered’ is
More memorable than one that has simply been presented”.

First of all, since students are solving a grammar puzzle, they tend to be more
attentive and more interested. They don't just get information from someone else.
Students who learn using the discovery method tend to remember grammar rules better
because they have been involved in their own discovery. The end benefit may be the
greatest of all. Because they learnt grammar by figuring out the rules from context,
students familiar with this technique find it easier to understand unfamiliar
grammatical structures they will encounter in the future. This helps them to cope better
when they come across a particular grammatical point that they have not yet learnt in
class.
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As all the approaches have their advantages and disadvantages, teachers usually
use different models depending on the lesson, class, level, and student style, and
differentiate between the above-mentioned approaches.
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Since ancient times, people have adapted their speech to new conditions: the advent
of writing, printing, radio and the Internet changed not only the ways of
communication, but also the very structure of language.

In the 21st century, innovations in the linguistic field are developing at an
unprecedented speed. Artificial intelligence, automated translations, voice interfaces,
hybrid language forms and digital technologies are becoming an integral part of
modern linguistics. These changes offer tremendous opportunities for communication,
learning and preserving linguistic heritage, but they also pose serious challenges:
simplification of language constructions, the disappearance of small languages,
machine translation errors and linguistic discrimination.

Today we are on the threshold of a new linguistic revolution. Traditional forms of
speech are gradually being transformed, while innovations are opening the door to new
types of communication. What will the language of the future look like? What
technologies will have the greatest impact on it? Will small languages be able to
survive in the era of globalization?

Language is not only a means of communication, but also an important tool
reflecting the development of society, technology and culture. With the emergence of
artificial intelligence, digital communications and globalization, the language
environment is undergoing significant changes.

The development of language innovation is a dynamic process that affects various
aspects of communication, technology and culture. Let's consider the main trends,
challenges and prospects of innovative language development.

Trends:

Artificial Intelligence and Machine Learning — The development of Al (e.g.
ChatGPT) greatly accelerates text processing and generation, translation, and language
data analysis.

Digital platforms and multimodal communications — The proliferation of
messengers, voice assistants, and VR/AR communications is changing the structure of
language, simplifying syntax and speeding up the adaptation of new words.

Globalization and hybridization of languages - Anglicisms and loanwords are
becoming the norm, leading to new language forms such as “Spanglish” or “Runglish”.

Automation of translation and interpretation - Online translators and voice
synthesizers improve cross-lingual interaction, reducing language barriers.

The generation of new written forms — emojis, gifs and memes are becoming full-
fledged elements of modern linguistics.

Challenges:
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Language simplification and loss of depth — Simplified grammatical constructions
and abbreviations can lead to reduced expressiveness of speech.

Automation risks - Errors in machine translations and Al-generated texts can distort
meaning and reduce the quality of communication.

Language discrimination — Some languages receive more digital development than
others (e.g. English dominates the Al field while rare languages may disappear).

Loss of national identity — The influence of global trends may blur the cultural
characteristics of languages.

Prospects:

Improved language models — Al will better understand context and create more
accurate translations and adapted texts.

Supporting small languages — Technology can help preserve rare and endangered
languages by creating digital archives and automated learning.

New forms of communication — Developments in AR/VR, neural interfaces and
guantum technologies will open up new horizons of interaction at the linguistic level.

Content personalization — Algorithms will be able to tailor texts and speech to the
individual user, taking into account their style and preferences.

The development of innovations in language will continue to change our everyday
communication, opening up new possibilities for interaction and self-expression.

The development of innovation in language is an inevitable process that is
accelerated by new technologies and changes in society. Artificial intelligence,
language hybridization, new forms of communication and globalization make language
more dynamic. However, we face major challenges: speech simplification, language
discrimination, machine translation errors and ethical issues.

The future of language depends on how we can integrate innovation while
preserving the richness and expressiveness of speech. The key is to find a balance
between technology and cultural heritage so that language remains a powerful tool for
communication and societal development.
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EMOIIIMHUHA IHTEJEKT SIK IPO®ECIMHO
3HAUYYHIA IKICTh OCOBUCTOCTI ICUXOJIOT A

Tropina Basentuna QuexkcanapiBHa

JOKTOp TeIarorivHuX Hayk, mpodecop,

npodecopka kadeapu CoIioorii Ta MCUXOJOTII,
XapKiBCbKHI HallIOHAILHUN YHIBEPCUTET BHYTPIIIHIX CIIPaB

OcrankoBa Ouiena IBaHiBHA
BHKJIa7a4 KaeapH 1me1aroriku Ta ImcuxoJorii,
XapkiBcbKa Jiep:kaBHA akaeMis (Pi3U4HOT KyJIbTypU

Kyuyk Hanis
3100yBauka 2-ro Kypcy maricrpatypu HHI Ne 5,
XapKiBChbKHI HALIIOHAJbHUN YHIBEPCUTET BHYTPIIIHIX CIPAB

Mensenesa Harauis
3100yBauka 2-ro kypcy maricrpatypu HHI Ne5
XapKiBChKHI HALIIOHAJbHUN YHIBEPCUTET BHYTPILIHIX CIPaB

AKTyanbHicTh npodJsemu. Ha ¢oni moaiii, mo Bi1I0yBarOThCS B CyCHIIbCTBI, BCE
OIBIIIOTO 3HAYCHHS HAOyBa€ pPO3YMIHHSA EMOILIITHO-BOJIBOBOI Cchepu JIOJUHU 5K
CKJIaZIOBOI MEHTaJbHOro Onaromnoisiyuyus. boioBi 11i Ha TepUTOpli HAIIOI JAepXaBU
HEraTUBHO BIUIMHYJIM Ha €MOUIWHY cdepy rpoMasH. Pi3ko 30UTbLIyeThCS KIJIBKICTD
JIOJICH, SKI TOoYaldd CTPaKJAaTH BiJ TPUBOXKHUX 1 JICIPECUBHUX CTaHIB, IO
IPYHTYIOTBbCSI Ha €MOIIiHIN cdepl, a HEBU3HAUCHICTh MAWOYTHBHOI'O BHMArae Bij
JIFOAEH amanTarii 10 HOBUX BUKJIHKIB.

Tomy  chorogHi B YKpaiHCBbKOMY CYCHUIBCTBI, ICHYE TocTpa TmoTpeda Yy
kBamidikoBaHUX (axiBISIX y Taimy3l MCUXOJOTIi, Kl 37aTHI BUPINIYBaTH aKTyallbHI
MICUXOJIOT1YHI TIPOOJIEMH, KUTBKICTh SIKUX PI3KO 30UIbIIKIAch 3a ocTaHH1 poku. Came
TOMY ICHY€ TIiJIBUIICHUNA TIOMUT Ha KBalipikoBaHux mpodecioHamiB y cdepi
MICUXOJIOTii, SKi MOXYTh BHUPINIYBaTH aKTyaJlbHI IICUXOJIOTiYHI TMPOOJIeMHU Y
CYCIILITCTBI.

VY 3B’s13Ky 3 03HQUEHUM BUHUKAIOTh HOB1 BUMOTH JI0 SIKOCTI IIJATOTOBKHU (DaxiBIliB-
MICUXOJIOTIB, 30KpeMa A0 (pOopMyBaHHS iXHIX KOMIIETEHIIA 1 KOMIETEHTHOCTEH, A0
P1BHSI pO3BUHEHOCTI IXHIX MPOGECIMHUX XapaKTEPUCTHK, K1 (POPMYIOTHCS MEPEBAKHO
nig yac HaB4yaHHs y 3BO. YV 3B’3Ky 3 LIUM 3pOCTal0Th BUMOTH JI0 CUCTEMH OCBITH.
[Ipodeciitna ycmimHicTh paxiBIlst, 0€3yMOBHO, BUBHAYAETHCS CUCTEMOIO TpodeciitHuX
3HaHb, YMIHb Ta HaBUYOK, €PYJMINEI0 Ta 3AaTHICTIO JI0 MHUCJICHHS 3arajioM, TOOTO
piBHEM 3arajbHOTO 1HTENEeKTy. OJHAaK BHUCOKOTO PIBHS 3arajbHOTO IHTEJCKTY VY
OUIBIIOCTI BUMNAAKIB BUSBIAETHCS HEIOCTATHRO.
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CrtpiMKi 3MIHU B COIliajbHIM, MOJITUYHIN Ta €KOHOMIYHIN cepax y cydyacHOMY
CYCIUIBCTBI aKTyali3yloTh MmpobieMy ¢dopMmyBaHHS TpodeciiiHuX 0coOUCTICHUX
AKOCTEH CTYJCHTIB-TICUXOJIOTIB, 1 B TOMY YHCII iX €MOLIHHOTO IHTENEKTY.

PesynpTatu gociimkeHb CBiAYATH, 10 YCIHIMIHI TICHXOJIOTH BOJIOAIIOTH Oararbma
MIXOCOOMCTICHUMU SIKOCTSIMH. TOMY MCHXOJIOTH MOTPEOYIOTh HAJEKHOT MiITOTOBKU
Ta KBamdikaii, moo6 eheKTHBHO KOHCYIBTYBATH KITi€HTIB [1].

Haiirnmubmi notpebu JIOAWHU TPOSBISIOTHCS 4Yepe3 EeMOIINHI MepeKHuBaHHS,
CIIO/IBaHHS, MOTHUBH, Mpii Ta mparHeHHs. [IpoOiema eMOLIMHOrO IHTEICKTY €
aKTYaJIbHOIO JIJIs TOCHIKEHB B TaTy31 IICUXOJIOT11, OCKIJIbKM €MOIIIHHUM IHTECJICKT Ja€
MOKJIMBICTh PO3ITI3HABATH BJIACHI €MOIIil Ta MOYYTTs, JIOTIOMAarae 3pO3yMITH iX Ta
KepyBaTH HUMHU.

EMoriifHu#t 1HTEIEeKT € TUM 3HAPSJIAM, 3aBIISKUA IKOMY BIIOYyBA€ThCsSI €MOIIHE
CaMOMI3HAHHS, OI[IHIOBAHHS E€MOI[IOTeHHUX CHUTYyalllii Ta TMpOSIBIB €MIATIHHOTO
CTaBJICHHS 0 1HIIUX JIroaeH [2].

EMomiitHuii 1HTENneKT € oAHUM 13 (akTopiB, 10 3a0e3nedyye  e(EeKTUBHICTD
npodeciitHol JTIsTIBHOCTI TICUXO0JIora, TOMY B mpoleci npodeciitHoi MiArOTOBKU
MaiOyTHIX TCHUXOJIOTIB HEOOXIHO MPUJISATA TEBHY YBary pO3BUTKY €MOIIMHOTO
1HTEJICKTY.

JloCHiPKEHHS B TICUXOJIOT1T TaKOX CTBEPXKYIOTh, III0 €MOIIHUN 1HTEIEKT TICHO
OB ’SI3aHUHA 3 TaKUMH SKOCTIMH OCOOHMCTOCTI SIK eMIIaTid, CaMOKOHTpPOJIb,
CaMOMOTHBYBaHHS, 37aTHICTh OCOOMCTOCTI JI0 PO3YMIHHSI BJACHUX €MOIIIM Ta eMOIIii
iHmux mroaen. Ilcuxosor, skoMy HpuUTaMaHHUN BHCOKHN piBEHb C(POPMOBAHOCTI
E€MOITIMHOTO IHTEJICKTY, IiJI 9ac CBO€I MpodeciiiHIi MISIBHOCTI MPU B3aEMOMIT M
CHUJIKYBaHHI 3 1HIIMMU JIIOAbMU Ma€ MOXKJIUBICTh aJalTyBaTHCS, PETYJIOBATH CBOIO
MOBEIHKY Ta YHUKATH KOH(MIIKTHUX CUTYyaIlii [3].

AHaJi3 nonepeaHix aociigkenb. [I[podieMy eMOIIHOTO IHTEIEKYT aKTUBHO
JOCIIKYBaIH Takl BueHi sk J1. ['oyiMeH (Teopist eMouiiHoi komneTeHTHOCT1), P. bap-
OH (NOHATTS «KOE(QILIEHT EeMOIIMHOCTI», HEKOTHITUBHA TEOpis EMOIIHHOIrO
iHTenekTy), X. BaiicOax 1 Y. Jlakc (eMOIiiHMI IHTEJIEKT SIK BMIHHS «IHTEJIEKTYaJIbHOY
KEpyBaTH CBOIM €MOI[IMHUM JXKUTTSAM) Ta 1H. Y BITYM3HSIHINA MCHUXOJOTII Mpodiemy
eMoIliiHoro intenekty aociikyBanu O. Bouenko, C. leper’siuko, H. KoBpura, JI.
Komicauk, E. Hocenko, O. CannikoBa, M. CmynscoH, M. Cractok Ta iH. AHami3
HAayKOBUX MyOJIKalliil TMMOKa3ye MIHUPOKUN CHEKTP JOCHIIKEHb MpoOJIeMaTUKH
EMOIIIITHOTO 1HTEJICKTY: BU3HAYEHHS CYTi 1 CTPYKTYpH emoitliitHoro iHTenekty (P. bap-
Omn, B. 3apuiska, JI. Kapy3o, H. Kospura, J[x. Maiiep, E. Hocenko, I1. Canoyeii);
aHaI3 PeryIoYNX Ta aJanTUBHUX (PYHKIIN emoriiHoro iHTenekry (I. Apmaga, C.
JlepeB’siHKO); JMOCTIKEHHsST Tporiecy (OpMyBaHHS Ta PO3BHTKY €MOIIIMHOTO
inTenekty (I'. bepestok, B. 3apumpka, O. Jlsm, O. Yebukin, M. Illnak); BuBueHHs
MeJaroriyHuX 1 BUXOBHHUX MOXKIUBOCTEH emortiitHoro iHTenekty (FO. Bpeyc, B.
3apunbka, €. Kapnenko, JI. Konicauk, M. Illnak); eMouiiHuii 1HTENAEKT y CTPYKTYpI
npodeciiinoi aisnbHOCTI ncuxosnora (O. AMIUIEEBA); PO3BUTOK EMOIIIMHOTO THTEIEKTY
y nepiof gaxoBoi miaAroToBku ncuxonoris (B. 3apunbka, 1. Mariiikis, B. ®egouyk, A.
[ep6a, T. lllepbax Ta iH.), TuHaMika popMyBaHHS EMOIIMHOTO 1HTEIEKTY MalOyTHIX
ncuxosioris (FO. bpeyc, M. XypasiwoBa Ta iH.).
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Ane, He 3BaKalOUM Ha 3HAYHI HaIpalloBaHHS, JOCHIKyBaHa MpobiieMa HE €
MOBHICTIO PO3KPUTOIO, 0 i 3yMOBHIIO BHOIp TEMH JaHOI My OmiKarii.

Mera Hamoi poOOTH MOJATAaE y BHUBYEHHI 3HAYEHHS SKOCTEH €MOIIIHOTrO
1HTENeKTy y podeciiiHii AISUTBHOCTI IICUXOJIOTa.

Bukiaa ocHoBHoro rtekcry. Pi3Hi acmektu mnpoOiemMu Mi>KOCOOMCTICHOTO
KOMITOHEHTY €MOILIIHHOTO 1HTENEeKTy BUBYANIUCS OaraTthMma cremianictamu. Tak, E.JL
Hocenko, A.I'. UerBepuk-bypuak 3a3Ha4aroTh, 10 EMOIITHUI THTEIEKT BIUIMBAE HA
YCHIIIHICTh MIATPUMAHHS JOOPO3UWIMBUX CTOCYHKIB 13 OTOUYIOUHMMH. Ie
BIIOOpaXa€ThCS Yy TOKA3HMKAX IICUXOJIOTIYHOTO Ta COI[AJIbHOTO OJaronoyyqus
(comianpHe MPUUHATTS, MO3UTHUBHI CTOCYHKH 3 OTOYYIOUYHMMH, COLliaJIbHA aKTyalTi3altis,
COIllaJIbHUM BHECOK, Y3TOKEHICTD 13 CYCIIUIILCTBOM). JIOCITITHUKY 3a3HAa4al0Th, 110 11€
3a0e3reuyeTbes C(POPMOBAHICTIO HABUYOK CaMOKOHTPOJIO Y MIKOCOOHCTICHOMY
CHUIKYBaHHI, 3JIaTHICTIO 3amo0iraTdi BUHUKHEHHIO KOH(IKTHUX  CHUTYyalliid,
PO3YMIHHSIM HACHIIKIB MOBEIIHKM Ta 3MICTY HeBepOanbHOi 1H(OpMaIlli, BUCOKUM
piBHEM emmaTii, fKi HpUTaMaHHI oco0aM 3 BUCOKHM piBHEM C(HOPMOBAHOCTI 1
PO3BUTKY €MOLIMHOTO 1HTENEKTY [4].

Pakitsaceka JI. M. aHanizye KOHIENTyal bHI MIIXOAU JO PO3YMIHHS €MOIIHHOTO
IHTENEKTY SIK NpodeciiiHOi 3HA4ylI0i SIKOCTI 0coOMCTOCTI. JlOCHITHUIS aKIEHTYe
yBary Ha pi3HOACTIEKTHOMY XapakTepl JOCHIIIKEeHb, 110 MPUCBIYEHI  €MOI[IHHOMY
IHTENIEKTy, Ta BKa3y€ Ha CKIAQJHICTh IbOro (eHomeHa. ABTOpKa BKa3ye Ha
HEOOXITHICTh 1 JOUUIBHICTh (POPMYBaHHS y MallOyTHbHOrO (axiBIl €MOLIMHOIO
IHTEJIEKTY $IK MPoGeCciiHO 3HAUYIOT SIKOCT1, CKJIAIHUKH SIKOT MOTPEOYIOTh MIHO0KOT0
TEOPETUYHOI'0 Ta EKCIIEPUMEHTAIIBHOTO AOCTIIPKEHHS ISl CTBOPEHHS LIIICHOI Teopil
E€MOIIIMHOTO 1HTEIEKTY [5].

boxogsenp O. 1. Bka3ye Ha Te, 1110 EMOIIHHHM 1HTEICKT € TIEI0 SKICTI0O 0COOMCTOCTI,
sgka 3abe3reuye 3JaTHICTH JIFOAUHU YIIPABIATH BJIACHHUMH €MOIISMHU Ta €MOIIISIMHU
IHIIUX CYO’€KTIB MiJi 4ac MDKOCOOMCTICHOI B3aemonii. JlocmiaHWK 3a3Hayae, 110
EMOIIIHUH IHTEJIEKT MO’KHA PO3BUBATH IIPOTATOM yCHOTO XKHUTTS MUISIXOM TPEHYBaHHS
E€MOIIMHUX YMIHb 1 HAaBUYOK. ABTOpP BHUIUISIE TPU PIBHI PO3BUTKY €MOLIAHOTO
IHTENEKTy (HU3BKUM, CepeiHil, BUCOKHI), B SKUX 3aJCKUTh BUOIp CyO’€KTOM
cTparerii emoluiiiHoro pearyBaHHsi. Ha ayMmky aBTOpa, pO3BHHEHHI €MOILUMHMIA
IHTEJIEKT, CIpUsi€ MPOTH/IlI BUHUKHEHHSI TPUBOTH, JIENpPECIi, TUCTPECY, MNECUMIZMY,
HEHWPOTHU3MY, EMOLIIITHOrO BUTOPAHHS, AJIEKCUTUMII, PI3HUX 3aXBOPIOBAHb 1 PO31a/liB,
a TaKOXX JIeBIaHTHUX (HOPM MOBENIHKH [6].

UYepkamun, A.l,, ta Tepemenko, K.P. 3a3HayaroTh, 10 IICUXOJOT, SKOMY
MpUTAaMaHHUN BUCOKUU PIBEHb €MOIIMHOTO 1HTEJIEKTY, Ma€ 3MOTY CIPABIISTHCS HE
TUIBKH 3 TIPOSIBAMH BJIACHOI €MOIIHOT HECTaO1IbHOCTI, a ¥ JoImoMaraTy B IbOMY i
IHITUM JTIOASM. ABTOpH BIAMIYArOTh, MO0 yMiHHS OyTH THYYKUM B YIpaBIiHHI
EMOIIiSIMU, OPIEHTYIOUUCH B MEBHIN CUTYyaIlli, € Ay’Ke BaXIuBUM. BomHodac aBTOpHM
HaroJIoIIyI0Th Ha TOMY, 1[0, MAIOYX BUCOKUI PIBEHb EMOIIHOTO 1HTEIEKTY, MalOyTHI
MICUXOJIOTU MOKYTh CTaTH YCHIIIHUMHU NpodecioHasaMu Maiike y BCix cepax sKUTTS.
ToMmy eMOUIWHMIA 1HTEJIEKT MOKHAa BBa)XaTu NPO(eciiHO 3HAYYILIOK SAKICTIO
MICUXO0JI0Ta, OCKUIbKY TIpodeciiiHa AISIbHICTh MICUXOJIOT1B BIIHOCUTBCS IO KaTeropii
npodeciii «nonuHa — moauHay. Came ToMmy edexTuBHa mnpodeciiiHa MisUIbHICTD
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IICHUX0JIOTa 3a0€3Meuy€eThCsl YMIHHAM €(DEKTUBHO B3a€MOJIISTH 3 JIFOJIbMHU Ta YMIHHSAM
PO3YMITH CBOT 1 uy>ki emoii [7].

BucHOBKH Ta mepcrneKkTHBH MOAAJIbIIMX HAYKOBHX PO3Binok. B mexax maHoi
poboTH OyJI0 PO3TIIIHYTO BAaKIUBICTH PO3BUTKY €MOILIIHHOTO 1HTENIEKTY SIK (PaKTopy,
0 BHW3HA4Yae MNpoeciiiHy yCHINIHICTh TCUXojora. BcTaHOBIEHO, MO €MOIIHHMMA
1HTEeNeKT 3abe3neuyeTbes C(HOPMOBAHICTIO YMiHB 1 HAaBUYOK CAMOKOHTPONIO Y
MDKOCOOHMCTICHOMY CHUIKYBaHHI TICHXOJIOTA 1 KIII€HTA, A€ MOKJIHMBICTh PO3YMITH
HACJIIJKK TOBEAIHKM Ta Ja€ MOXJIMBICTh YHUKATH KOH(MIIKTHUX CHUTYaIlll, CIpHUSE
MIJBHUIICHHIO  SKOCTI  IICHMXOJIOTIYHOI  JOTMOMOTHM Ta 3a0e3mnedye  yCIIIIHY
caMmopeaJizailito B mpodeciiiHiil 1isUTbHOCTI.
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IJIAXA MIIBULIEHHS HABYAJIbLHOI MOTUBAIII ¥
3I0BYBAUIB BUIIIOi OCBITH MEJUYHOI'O
3AKJIAJTY BULIIOI OCBITHU

Yaban Tersasna BorogumupiBHa,

JOKTOp MEIUYHHUX HayK, mpodecop,

npodecop kadeapu iHPEKIIHHUX XBOPOO 3 KypCOM JIepMAaTOBEHEPOJIOT 11
Onecbkuii HalllOHAIBHUN MEUYHUN YHIBEPCUTET

bouapos Bsaueciiap MuxaiijioBuy,
acucTeHT Kadenpu iHYeKIiTHIX XBOpoO 3 KypcoM JAepMaTOBEHEPOJIOTI]
Opechkuii HalllOHAJTBHUN MEAUYHUIA YHIBEPCUTET

Bep0a Haranis BikTropiBHa,
acucTeHT Kadeapu 1HPEKIIITHUX XBOPOO 3 KypCcOM JI€pMaTOBEHEPOIIOTTi
Opnechkuii HalllOHAJTbHUN MEAUYHUIN YHIBEPCUTET

Anotamis. IlpencraBineHi pe3yiabTaTH  JOCHIIKEHHS (DAKTOPIB  CHOPUSIOTH
IIJIBUIIICHHIO HaBUYaJIbHOI MOTHBaIi 3/100yBayiB BUIoi ocBiTH (3BO). Onmechkoro
HaIllOHAJIBHOTO Meau4yHOTO yHiBepcuteTy (OHMenV).

®opMyBaHHS MOTHBIB, 1110 BU3HAYAIOTh pardeHHs 3BO 10 0CBOEHHS KOHKPETHUX
auciuIuIig — «H@ekiiai XBopoOuwy», «IuTtsdi iHpeKIiitH XBOpoOu» «JlepmaToiorisi»
Ta «Benepomnoris», Big0yBaeTbCs MPSIMO MPOMOPIIIAHO 10 BUHUKHEHHS 33JI0BOJICHHSI
TAM, IO € PO3YMIHHS MaTtepially, SIKMA BUKIAAAEThCS Ha 3aHATTAX. JlocTaTHs
MOXJIUBICTh HAOYTTS TPAKTUYHHX HABUYOK, «IIUKIOBOTO» METOMY BHKJIQJTaHHS,
BKJIFOYEHHS €JE€MEHTIB TBOPYOCTI MPHU OpraHizamii 3aHsATh, TYMaHICTUYHUN MIIXI1,
OesnepepBHE MIABUMUIEHHS PIBHA Npo(eciiHO-NEeNaroriyHoi  KOMIETEHTHOCTI
BHKJIa/Ia4lB € OCHOBHUMHU (paKTOpamMu MiABUIIECHHS HaBYalIbHOI MOTHBalii [1, 2].

Mera A0CHiDKCHHS — BUSBATH YWMHHUKH, SKI BIUIMBAIOTh HA ITiJBHUINCHHS
HaB4ayibHOT MoTHBalii 3BO.

Marepianu Ta wmetoau. J[ocmipkenHs Oyio mpoBeneHO Ha 0asi kadeapu
iHpeKIiiHuX XBOpoO 3 Kypcom nepmartoBeHeposorii, OHMenV. VYV msomy
nociimxeHHi B3sum ydactb 3BO V. Tta VI kypciB memuunoro 1 IV kypcy
CTOMATOJIOTIYHOTO (PaKyIbTETIB, SIK1 3aBEPUTHIN BUBUCHHS 3 TUCHUILIIH: «[HeKIiiHI
XBOpoOM», «Jlutsui iHdexIiini xBopoou» «Jlepmaromoris» Ta «Benepomorisy.

I3 3BO npoBouimcs 6eciau mij 9ac 1 miciis 3aBepIIeHHS] HaBYAJIbLHOTO MPOIIECY,
CIIOCTEPEIKEHHS IPOTATOM yChOTO Yacy HaBYaHHs, Ta aHOHIMHE aHKeTyBaHHs. [1i gac
pPO3pOOKM MHUTaHb aHKETU OyJI0 BpaxoBaHO aHaji3 po3mMoB 3 3BO no mpoBeneHHsS
nociipkeHHs. ToMy ocTaHHI J1Ba MUTaHHS OCOOJMBO BUIAUISUIUCS MPU BUIA4Yl aHKET,
OCKIJIbKM OYyJIM BIAKPUTHUMH 1 HE pO3paxoBaHl Ha MIaOJOHHI BIAMOBiAL, a HAa OULIBII
pe OaueHHsI MOXIIMBOI TPOOJIEMU — SIK 30BHIIIHBOI, TaK 1 BHYTPilIHbOI. L1 muTanHs
BUTJISAJIANN TaK: «SIKUM cemMecTp 3/1aBcs LiKaBimuM 1 yomy?», «Ha Bam morms, yoro
HE BUCTauae /ISl KPaImoro OCBOEHHS MaTepiamy?»
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binbmricte 3BO Bosisin BUCIOBIIOBATHCS HE Ha Tarepi B CHIY PI3HUX MPUYHH,
X04a aHKEeTH BC1 OyJIM aHOHIMHI.

PesynpTatu nocnimkeHHs. Y IIbOMY JOCHIIKEHHI MM BHUSIBHJIA BiJIMIHHOCTI MIX
MoTHBaMH HaB4aHHA y 3BO 4o0Bi40i Ta *KIHOYOI CTaTi HE3aJIEKHO Bl (PaKyIbTETy,
Ha sikoMy HaBuaBcs 3BO.

B nanuii vac 3BO Bce gacrTilire 1 4acTilie BiI3HAYAIOTh, [0 3aHSATTS IOYAJIM BECTH
MOJIO/Il BHKJIamadi 0e3 JOCBiqy, SKi yHHKaloTh nuTanb 3BO, mig yac 3aHsATh He
BUKJIaJIal0Th HAaBYAJIBHUN Marepiai, a BCEe BUKJIAJaHHS CKOHILIEHTPOBAHO JIMILE HA
OMUTYBAJbHUX METOAaX, KOHTpoJapHUX TecTtax Ta KPOKi - 2. fkmo, Bce-Taku, 3BO
BJAETHCS TIOCTABUTH 3allUTaHHS, BIANOBIAL HaiuacTime 3By4uTh Tak: «[Ipo e Bu
MEHI 1 pO3KaXkeTe Ha HACTyITHOMY 3aHsTTi». Ha HacTymHOMY 3aHATTI BUKJIaa4 HaBITh
He IHUTa€, YW 3HAWIIOB BIANOBIAb Ha 3amutaHHsa 3BO. VYV Toii xe yac, 3BO He
HaMaraeThCs 3'[ICyBaTH Y BUKJIa/1aua HE3pO3yMijie HOMy MUTaHHS, 1100 BIH HE 3HU3UB
o1iHoYH1 6anu [3, 4].

Hampukiami 3aHATTS 3aBXAUM CTaBWJIOCS MHTAHHS TIPO T, YA OTPUMAIA
1HTEJICKTyaJIbHE 3aI0BOJICHHS BiJl IPOBEICHOTO 3aHSTTS, SIKi TUTAHHS 3aJTUIIIIIACS Ta
XOTU10Cs O OoTpuMaTH BiAMoOBiAL. Ha mouaTky HaBUYaHHS Take MUTAHHS BUKJIMKAJO
3nuByBaHHs. [loTiM Ounbmmicte 3BO Big3Hauama, MO € BeMUWKa PIZHULS MIXK
VSBIICHHSIM, K€ CKJIQJIOCS TPW BUBYAHHI TEMH Yy HaBUYaJbHOI KIMHATI Ta BIOMA.
3'IBUIIOCS YCBIIOMJICHHS, IIIO OYHE BUBYCHHS Ta OCBOEHHS MPAKTUIHUX HABHUOK OIS
JiKKa XBOoporo ¢GopMmye Ta 3aKpilUIIOE€ peajbHl YSBJICHHS TMpo 1H(EKIiHI,
JIEpMAaTOJIOTIYHl Ta BeHepoJoriyHi XxBopoOu. ToMy mMOKa3HUKHM BiABITYBaHOCTI
BUSIBUINCS BUCOKMMHU. PO3yMiHHSI BUBYEHOrO Marepialy Ma€ MiAKPIIUIIOBATUCS
PEATBHICTIO — T€, 1[0 HE AAIOTh HisIKI BIpTYyasbH1 MOCIOHUKHA. A pO3YMIHHSI OJTHO3HAYHO
I1IBUIIY€ HABYAJIBHY MOTHBAIIIO [5].

Yci 6e3 BuHsATky 3BO po3ymitoTh HEOOXIAHICTh 3HAaHb 1HQEKIIHHUX Ta
J€PMaTOBEHEPOJIOTTYHUX XBOPOO J1si MaliOYTHBOI poO0y4oi AisibHOCTI. [IprBabnuBuii
s 3BO  «uukiioBuil» MeTon HaBuaHHs, 1 mnpaktuuHo Bci 3BO B aHkeTtax
OXapaKTEePU3yBaJIM HOTO SIK MOKIIMBICTh «3aHYPECHHS B IIPEIMET.

ITix yac cioctepexkenns Ta po3moBu 3 3BO 3BepHYB Ha cebe yBary Toil akT, 110
BCIM MOTPIOEH Pi3HUU Yac JJIsi OCMUCIEHHSI HaBYAJIbHOTO Marepiany. 3BUYaiiHO, 1€
MPUPOHO, alie sK 13 uuM OyTu? Yac oOMexenuit 1151 BuBYeHHs. € 3BO, ikuM cKI1aHO
YVSIBUTH Y MPOCTOPI MPOSIBU Ta 3MIHM y XBOpPUX 01 4ac MaTOJOTIYHOTO MpoIecy 3a
OMKCOM y HaBYaNIbHIH JiTepaTypi. L oOcTaBuHa yTpyAHIOE pO3YMIHHS MpEeaMeETa, 1y
3B'SI3KYy 3 IIUM 3HWXKYETbCS HaB4YaibHa MoTHBaIlig. [1[o0 monermmty 3aBmaHHs
cnpuitHATTS Matepiany, 3BO mpomoHyBanocss BUKOHATH 00'€MHI mpe3eHTallii s
MOTAJIBIIIOTO Mpe3eHTYBaHHs Ha 3aHATTI A iHmuX 3BO. 3a Bukonani po6otu 3BO
OTPUMYBAJM CXBAJICHHS BHKJIaJadya Ta CTUMYJSIIIO OJAATKOBUMHU OIIIHOYHUMU
O6amamu. Taxkum ymHOM, yacTuHy 3BO Branocs 3aIiikaBUTH TBOPYHM IPOIIECOM Ta
MOXJIMBICTIO HAOYHO OCBOITH HaBUaJbHHUM MaTepiaj, THM CaMHUM I1JABUIITUTH
HaBYaJIbHY MOTHBAIIIIO.

Oco0mMBO XO04YeTbCsl 3YNUHUTUCA HAa BIJHOCHMHAX «BHKJIagad — 3BO» y
HaBYaJbHOMY Ipotieci. [[yxe BaXXJIMBUIA y IIbOMY MUTAaHHI TYMaHICTUYHUMN MAX1] Y
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nearoriyHii B3aemoii. ¥ posmoBax OyJio 3'sicoBaHo, 1o 6arato 3BO GosTbes
BHKJIQ/IavuiB y 3B'SI3KY 3 THUM, III0 BJK€ CTUKAJIKCS PAHIIIE 3 )KOPCTKUM CTABJICHHSIM JI0
cebe, He 30BCIM aJIeKBaTHOIO OLIIHKOIO, 1HOJII HE TIJIBKHM OajibHOI, a 1 cinoBecHoi. Toil
SK JJIsl YCIHIIIHOTO OCBOEHHSI HAaBUAJbHUX MpEIMETIB MDK BuKIagadueM Ta 3BO, a
takok MK 3BO y rpym mae OyTH, 6e3mepedHo, B3a€MOIIOBara, MCHXOJIOTIYHO
MMO3UTUBHUM HACTPIH [6].

BpaxoByroun pe3ymbraté mpoBefeHuMX po3moB i3 3BO  megwmuHOTO Ta
CTOMATOJIOTIYHOTO (pakydbTeTIB Oysio BuUsBIeHO, 1m0 3BO BigmaroTe nepesary
JAJOTIYHIM Ta ONMUTYBaJbHO-BIAMOBIAINA (POopMH CHIJIKyBaHHS, TaK caMoO 1 Mij dYac
NPaKTUYHUX 3aHATh XOUYTh MAaTH MOXJIMBICTh IHTEPaKTUBHOI B3aeMoii. [HTepecu Ta

notpebu 3BO, 3Buuaiino, He0OX1JHO BPaXOBYBAaTH IIPH OpraHizailii HaBYaJIbHOTO
npouecy. Jlo 3BO HeoOXigHO mNpen'sBasTH OOIpyHTOBaHI BUMOIH, OO0'€KTHBHE
omiHoBanHs 1 T.A. [lorpi6bHO nomomortu 3BO HaOyTu BIEBHEHOCTI Yy CBOIX
MOKJIUBOCTSX, 1100 Y TIpolieci HaBYaHHS IOMIHYBaB MO3UTUBHUM HACTPIH 1 HABYAIbHA
MOTHBAILIS.

BusiBiieni 0co0JMBOCTI HaBUAJIbHOI MOTHBAILI11 3100yBayiB BUILIOT MEAMYHOI OCBITH
JO3BOJISIIOTh BHU3HAYUTH Tl 1i JOMIHYIOYI KOMIIOHEHTH, Ha MiACTaBl OOJIKY SKHX
MOXJIMBa PO3pOOKa CUCTEMH METOJIB MO3UTHUBHOI MOTHUBAIIl, @ TAKOX MEXaHI3MIB
BIUIMBY Ha HaBYajbHY MOTHBAIII0 3 METOIO 1HIIIAIli aKTUBHOCTI, 30UIbIICHHS
e(DEeKTUBHOCTI IXHHOT HABUAJILHOI JISJIBHOCTI.

BucnoBok. Juctumninu «IH}pekmiitai XxBopoOuy», «IuTsadi iHbeKIiitHI XBOpOoOw»
«Jlepmatomnorisi» Tta «Beneposorisi», skl Bia3HaudatoTh cami 3BO, myke BaxkIuBi y
OyIbp-sKiil JiKapchKiil crnerianbHOCTl. be3 3HaHb 1HGEKIHOI, JepMaroyiorii Ta
BEHEPOJIOTIYHOI TATOJIOTI JTyKE CKIATHO MPOBOAUTU AUGEPEHINNHY T1arHOCTUKY
3aXBOPIOBAHHb 1 MPABUJILHO BCTAHOBJIIOBATH OCTATOYHUMN J[1arHO3.

3aBTpaliHii JIeHb TOBOPUTH MPO Te, IO Yy >KOAHIN cHerianbHOCTI 0e3 3HaHb
1H(MEKIIHHOT Ta JepMaTOBEHEPOJIOriYHOI MaTOJOrli BaXKO KOHKYPYBaTH Ha PUHKY
npaii Meau4yHoi chepu. Benuke 3aBaHHs CTOITh MEpe] MEeJarorom: ik NpoOyauTu
1HTepec 10 AUCHUIUIIHMA 3arajioM, 1 A0 MaTepiany, 110 BHUKJIAJAETHCSI Ha KOXKHOMY
3aHATTI 30Kpema. SIKIo Ime BpaxyBaTH, MO 10 TMEPIIOro 3aHITTS TMPUXOATH
niarotToBiaeHUMHU 01u3bK0 3% 3BO, To MOkHaA cOO1 TUIbKU YSIBUTH, HACKIIBKHA BaXKKE
CTOITh 3aBJIaHHS MTepe BUKIIATaueM.

[Topanpini AOCHIKEHHS] HOMOMOXYTh «B HOTY 3 4acOM» IIJIaBHO 1 0€300J11CHO
BHJIOBMIHIOBATH BUWKIIQJIaHHS, 1 HaBITh 3MYIIYIOTh BHKJIajada 3MiHtoBaTucs. [Ipwu
1IbOMY, 3'IBUTHCSI IIIBUIIICHHS HaBYaIbHOI MOTHBaIli 3BO.

Cnucok aureparypu:
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MIJIBULLEHHSI MOTUBALIII CTYJAEHTCBHKOI
MOJIOJII IO CACTEMATUYHUX 3AHSTDH
MAYEPJI®TUHTOM

bapannik MuxkoJia BikropoBuy,

3acityKeHu MalcTep cropTy YKpaiHu,

BUKJIa7a4 Kadeapu omiMITIIChKOro 1 mpodeciitHoro CropTy,
Jlep>xaBHuii 3akiian «JIyraHChbKU HaIllOHATBHUN YHIBEPCUTET
imen1 Tapaca IlleBuenkay», m. [lonTaBa, Ykpaina

Kuaa Bosrogumup MukosnanoBuy,
BUKJIa/1a4y (P13MYHOTO BUXOBAHHS,
Kpemincbkuii MenuuHui (haxoBUM KOJIEK,
M. Kosmomus, Ykpaina

AunapeeB Makcum OJieKCaHapPOBHY,

BUKJIaJ1ay Kadeapu oIiMIIICHKOTo 1 mpodeciitHoro cnopry,
HepsxaBHuii 3akinaj «Jlyrancbkuil HaIllOHAIBHUM YHIBEPCUTET
imen1 Tapaca IlleBuenkay, m. [lonTaBa, Ykpaina

VY cydacHOMy CBITI piBeHb (I3MYHOI AKTUBHOCTI MOJOJI 3HIKYETHCS Uepes
PO3BUTOK LHU(PPOBUX TEXHOJOTIH, 3MIHY CTHJIIO XUTTS Ta HEAOCTAaTHIO yBary Jo
3I0POBOTO CITOCO0Y KUTTSA. OHUM 13 €(DEeKTUBHUX METO/IIB 3A0X0UYEHHS CTYJEHTIB JI0
pEryJsipHUX 3aHATh (DI3MYHUMU BIIPAaBAMH € BUKOpHUCTaHHs nayepiidtunry. Lleit Bua
CHOPTY HE€ Juue crpuse (i3uyHOMY pO3BUTKY, a W (QopMye IUCHUILTIHY,
CaMOKOHTPOJIb Ta MOTHBAIIIIO O CAMOB/IOCKOHAJICHHS.

['0JI0OBHOIO METOIO Cy4YacHOI CHCTEMH (PI3MYHOrO BHXOBAaHHA Yy 3aKjialax BHUIIOI
OCBITH € NIABUIIEHHS P1BHS (PI3UYHOI MIATOTOBIEHOCTI 3100yBayiB OCBITH, CTBOPEHHS
COPUSTIIMBUX YMOB JUIsl IXHBOTO (DI3MMHOTO PO3BUTKY Ta (POPMYBAaHHS CTIHKO1
MOTpeOr y CUCTEMAaTUYHUX 3aHATTAX (pi3uuHMMHU BripaBamu. OJHAK CydacHI METOAU
oprasizailii OCBITHBOTO MpoIlecy (i3MIHOTO BUXOBAHHS y 3aKjajaX BUIIOI OCBITH HE
3aBXKIU JI03BOJISIIOTH €(EKTUBHO JOCATaTH TMOCTaBICHUX Iuled. OCHOBHMMHU
YUHHUKAMH I1i€] TPOOJIeMH € JOMIHYBaHHS HOPMATHBHOTO MiJAXOAY B OCBITHHOMY
MpoIrieci, 3HIKCHHS I1HTEpeCy Ta MOTHBAIlll CTYJIEHTIB M0 TPATUIIAHUX GdopM
(13UYHOTO BUXOBAHHS, a TAKOX HEJIOCTATHE BIIPOBA/KCHHS TU(DEpeHIlIiioBaHOTO Ta
0COOHCTICHO OPIEHTOBAHOTO TiXO/IIB.

OaHuM 13 UUISIXIB BUPIIMICHHS 1i€1 MpoOjieMyu € MIABUIICHHS Y CTYACHTCHKOT
MOJIOJI MOTHBalli /10 CUCTEMAaTUYHUX 3aHATh (PI3MYHUMHU BIpPaBaMHU 3a PaXyHOK
BIIPOBA/DKEHHSI B OCBITHIM MpolEC HOBUX BHUIIB (PI3KYJIBTYPHO-0310POBUOT
nismbHOCTI. OOHUM 13 BIJHOCHO MOJIOJUX BHUIIB (PI3MUHMX BIOpaB, IO Ha
CHOTOAHIIIHINA JeHb HAOUpaIOTh BEJIMKOI MOMYISPHOCTI Y  CTYJEHTCHKOMY
cepenoBuill, € nayepm@Ttuar (Muuka Ta 1., 2020, c. 117).
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Ha nmoyatky 90-x pokiB XX cTOMTTS B YKpaiHi IOYNHAIOTH aKTUBHO PO3BUBATUCH
HOBI CUCTEMU CHJIOBOTO TPEHYBAaHHS Ta CHJIOBUX €TWHOOOPCTB. OJMH 3 IIUX BHIIB €
nayepiiTuar, abo cuioBe TpPHOOPCTBO. 3MarajabHI BIPAaBH I[OTO BHUAY CIOPTY
CKJIQ[AlOTh: TIPUCIAaHHS 31 INTAaHTOI0 HA CHOWHI, JKAUM INTAaHTH JIe)Kayd Ha
TOPU3OHTAJBHIA JIaBi, TATa INTaHTH CTOsYW. JleMoHcTpariss mayepridTepom
MaKCUMaJIbHUX CIOPTHUBHUX PE3yJbTATIB MPHU TMITHATTI IITAaHTH B HaBEJACHUX
3MarajbHUX BIIPaBax MoTpeOye 3aCTOCYBaHHS ONMTUMAILHOI MTPOTrPaMH MiATOTOBKH 13
OCHOBHHMHM TPEHYBaJILHUMHU BIpaBaMu 3 o0TspkeHHsIMHU (/{yOoBoii, 2015, c. 354).

Ha nymky psany daxisuiB ([puban I'. I1., Jdy6osoit O. B., XKanapmiii B. O.,
Mpuuxa I. B., Crenenko A. 1. Ta iH.), mayepiiTHHT € 4yJJOBUM 3aCOO0OM 3MILIHEHHS
310pOB’sl CTyACHTIB. HayKoBIIi, TOCTIKYIOUM BIUIMB 3aHATH MayepiaiTUHrOM Ha
3100yBayiB OCBITH, KOHCTATYIOTh IOJIMIIEHHS (I3UYHOTO PO3BUTKY, 301JIBIITESHHS
BMICTY aKTUBHOTO M S30BOTO KOMIIOHEHTa, PO3MIpIB TOMUIKH, TPYAHOI KJIITHHU Ta
JICYOBOTO TOSICY.

AHaJli3 HAYKOBO-METOAUYHOIL JIITEPATypy 3 TEMH JOCIIIKEHHS J]JaB MOXJIMBICTh
copmynoBaTH OCHOBHI acCIeKTH MOTHBAIIl 3700yBadiB OCBITH JI0 3aHSTH
nayepaidpTuarom (tadm. 1).

Tabmumgs 1.
OcHOBHI acneKTH MOTHBALII 3100yBa4iB OCBITH 10 3aHATH Nayepai¢pTHHIOM
MoTuBauis XapakTepucTUKa
PozButok di3uunux | [ayepmidTuHr nonomarae 3100yBadyaM MOKPAIIUTH CUITY,
AKOCTEN BUTPHUBAJIICTh Ta KOOPJIAMUHALIIO, 1110 CIPUSIE 3aTAIbHOMY
3MIITHEHHIO 3/I0POB’5l.
[lcuxonoriunmii PeryinspHi TpeHyBaHHS MOKPAILYIOTh PIBEHb
acrnekT CaMOKOHTPOJIIO, 3HUKYIOTh CTPEC Ta MiABUILYIOTh

BIIEBHEHICTh Y BJIACHHUX CHUJIaX.
ComianbHa ckiiagoBa | TpeHyBaHHS B Tpymnax CIPUSIOThH CTBOPEHHIO TOBAPUCHKHUX
BIJIHOCHH Ta KOMaHJIHOTO JIyXY, IO MiABHUIIY€E THTEPEC 10

3aHSTh.
MoTuBariiiini [TocTaHOBKa OCOOMCTHUX IIIEH 1 iX JOCATHEHHS; y4acTh Y
dakTopu 3MaraHHsX Ta CHOPTUBHUX 33aX0/aX; MO3UTUBHUI BIUIMB

TpeHepa Ta MIATPUMKA 3 OOKY OJTHOJIITKIB.

MetonamMu MiJIBUIIIEHHSI MOTHBAIII1 CTYJICHTIB € BIPOBAIKCHHS CIEl1aJli30BaHUX
mporpaM HaBYaHHs (BHUKOPUCTaHHS aJalTOBaHWX TPEHYBAIBHHUX MpOTpaM Jis
3100yBayviB PIZHOTO pIBHSA MIJTOTOBKH); MNOMYyJsipU3allis nayepiaiTUHTY cepen
CTYJIEHTCbKOi MoOJIoAl (OpraHizamis BIAKPUTHUX TpPEHYyBaHb, MailicTep-KJaciB Ta
3ycTpiuel 3 BIJOMUMH CIOPTCMEHaMH); 3a0€3Me4YeHHs] JOCTyNmy A0 HEOOX1JAHOi
iH(ppacTpyKTypu (OCHAIIEHHS CIOPTUBHUX 3aliB Cy4YacHUM OOJaJHAHHSIM Ta
CTBOPECHHSI KOM(OPTHUX YMOB [JIi TPEHYBaHb); BUKOPHUCTAHHS 1H(POpMAIIHHUX
TEXHOJIOT1H (CTBOPEHHSI MOOUTBHUX JOJATKIB Ta OHJIAWH-TUIATGOPM ISl MOHITOPUHTY
nporpecy, oOMiHy JOCBIZIOM Ta CIIJIKYBaHHS).

Bume BukmazeHe mae TMIACTaBU CTBEPKYBaTH, M0 TayepiaiQTUHT Mae
BEIIMKUM TOTEHIIaJ, OCKIJIbKA MOXE OyTH MPEACTABICHUM Yy CHUCTEMI OCBITHBOTO
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nporecy 3 (I3UYHOTO BHUXOBAHHA SK 3aci0 3araibHOi (I3UYHOT IMMIATOTOBKH
3100yBadiB OCBITH, CHEIIATbHOI CHJIOBOI TMIATOTOBKH, TO3aHABYAIBHOI (HOpMH
oprasizairii 3aHATh a00 OKpEMHU CaMOCTIHHUHN CIIEIKYPC.

BucnoBku. IligBumeHHss MOTHBAIli CTYJIEHTCHKOI MOJOJI O CHUCTEMAaTHYHHX
3aHATh (I3BUYHMMH  BIOpaBaMd 3aco0aMu  TayepiipTHHTY MOXKIIMBE 3aBISKH
KOMIUIEKCHOMY TiIXOIy, SIKHH BKJIIOYa€ (Di3MUHHMA, IICHXOJOTIYHUHA Ta COIlaJbHHMA
acneKkTH. BUKoprcTaHHS 1HHOBAIIMHUX METOIUK, TTOMYJIIPU3AIIis 3JOPOBOTO CIIOCO0Y
KUTTSI Ta CTBOPEHHS CIIPUATIMBUX YMOB IS 3aHATH CIPUATHUME (POPMYBaHHIO CTIHKOT
3BUYKH JI0 (DI3WYHOT aKTUBHOCTI Ta 3MIITHEHHIO 3/I0POB’SI MOJIOIOTO ITOKOJIIHHS.
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3OBHIHIHA HOJITUKA KUTAIO HA CYHACHOMY
ETAIII

ITanoB Asien BoroguMupoBu4

JloxTop dimocodii, mpodecop,

3aBigyBad kadeaporo Mi>KHAPOIHOI MO THKA
Yxropoacbkuil HamionanbHuil yHiBEpCUTET

IIanoBa Anbona OJieriBHa
Buxknamgad kadeapu Mi>kHapOTHOT TTOJTITUKH
Yxropoacbkuil HamionanbHuil yHiBEpCUTET

Honaguneusb CraniciaB BacuiaboBuu
CTyAeHT | Kypcy

(bakyJIbTeTy MI>KHAPOJIHUX €KOHOMIYHUX BITHOCUH
VYxropojcbkoro HarioHaJIbHOTO yHIBEPCUTETY

3oHimHA noaituka Kutaro. [lo3uiist KHTaliCbKOro MIHICTEPCTBA 3aKOPAOHHMX
crpas. (1)

ChiibHI  BHCHOBKM  2-TO  3acifjaHHsi MUDKypsiIoBOi  KUTaWChKO-TIOJIBCHKOT
koMmiciillin cunpHuM KepiBHUIITBOM KomynicTuunoi mnaptii Kurtaio kutaiichka
aUIUIoMatis AoTpuMmyeThesi BkasiBok Ci [[3imbmina «/lymka mpo comiamism 3
KUTAChKOIO CIennu(]ikor0 B HOBY emoxy», ocobiuBo auruiomatnyHa aymka Ci
[[3iHpMiHA, BBaXKAa€ peasizalfilo BEITUKOTO0 OMOJIOJKEHHSI KUTANHChKOi Hallli CBOEIO
MICi€10, a MIITPUMAHHS MUPY B YChOMY CBITI 1 CIIPUSTHHS CIIUIBHOMY PO3BUTKY - CBOEIO
MeTor0. BiH A0TpUMy€EThCSl IPUHILIMIIB BIEBHEHOCTI B €001, OMOPHU Ha BJIAacHI CUIIH,
BIIKPUTOCTI Ta 1HKIIO3UBHOCTI, YE€CHOCTI Ta CIPaBEIJIUBOCTI, B3a€EMOBUTIIHOTO
CHIBPOOITHUIITBA, CIPUSAE MOOYOBI CHUIBHOTH 31 CHUIBHUM MallOyTHIM ISl JIFOJICTBA,
MOCTIMHO pOOUTH HOB1 BHECKU Y CIPABY JIFOACHLKOTO PO3BUTKY Ta MPOTPECY 1 MUIIIE
HOBY TJIaBY.

Kutail TBepi0 MpOBOIUTH HE3aNEXKHY 1 MUPHY 30BHIIIHIO MOJITHKY, 3aBXKIH
BU3HAYa€ CBOKO TMO3MIIO 1 TMOJITUKY, BUXOJAYM 3 CYyTI CIpPaBH, JOTPUMYETHCS
OCHOBHHMX HOPM MIKHApOJHUX BIIHOCHH, BiJICTOIO€ MIKHAPOJHY CHPaBEIJIUBICTD 1
npaBocyaas. Kurtaii moBakae CyBEpEHITET 1 TEPUTOPIIbHY IITICHICTh yCIX KpaiH,
HaIoJIsira€ Ha PIBHOCTI BCIX KpaiH HE3aJIeKHO BiJ PO3MIpy, CHIHM, OITHOCTI YU
OararcTBa, MOBaXKa€ MIISX PO3BUTKY 1 CYCHIIBLHUHN JIaJl, CAMOCTIMHO 00paHi Hapo1aMu
BCIX KpaiH, pillly4e BHUCTYIA€ MPOTHU BCiX (HOPM TEereMOHI3MY 1 CHJIOBOI TOJITHKH,
MEHTAIITETy XOJIOAHOI BIWHHW, BTPYYaHHS Yy BHYTPIIIHI CHpPaBHU IHIIUX KpaiH 1
MoABIMHMX cTaHAapTiB. KuTail TBEp10 BiJICTOIOE HAIIIOHAIBHUN CyBEPEHITET, Oe3MeKy
Ta 1HTEpPECH PO3BUTKY, 3aXMIIA€ 3aKOHHI MTpaBa Ta IHTEPECH KUTAUCHKUX TPOMAJSH 1
IOpUIMYHUX OCi0 3a KopaoHoM. Po3Butoxk Kwutato - 11¢ 3pocTaHHS CBITOBO1
MHUPOTBOPYOi CHIIK. SIKUM OW pO3BUHEHUM BiH HEe OyB, KuTail HIKOJIM HE NParHyTuMe
JI0 TETEMOHIT YU €KCIaHCIi.
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Kuraii Hanossirae Ha pO3BUTKY APY>KHBOTO CIIBPOOITHUIITBA 3 yCiMa KpaiHaMu Ha
ocHOBI1 [1'1TH pUHLINUIIIB MUPHOTO CHIBICHYBaHHS, COPUAHHI TOOY/I0BI HOBOTO THUITY
MDKHApOJHUX BIAHOCHH, MOTJIUOJIEHHI Ta PO3IIMPEHHI II0OATBFHOTO MapTHEPCTBA
PIBHOCTI, BIIKPUTOCTI Ta CIIBIpALli, 1 IparHe 10 pO3UIMPEHHs 30IMKEHHS 1HTEPECiB 3
yciMma kpainamu. CpusiTd KOOPAUHAIIT Ta TOOPO3UUINBINA B3a€EMO/IIT MK BETUKAUMHU
JepKaBaMu, a TAKOXK CIIPUSITH TOOYA0BI MOJIEN1 BIIHOCHH MIXK BEJIMKUMHU JIep:KaBaMu
3 MUPHUM CIiBICHYBaHHSM, 3arajibHOI0 CTAOUTBHICTIO Ta 30a7TaHCOBAHUM PO3BUTKOM.
JloTpuMmyBaTHCS TONITUKH JUIIOMaTii goOpocyciacTBa, OyTH J0OpO3UUTIMBHUMH,
IIUPUMH, BUTITHUMU 1 TOCTYIUIMBUMHU, OYTH JOOPUMH CyCiJlaMH 1 MapTHEpaMH 3
cycizaMu, TOINHOMIOBAaTH JpykO0y, B3aEMHY JOBIPY 1 IHTErpalil0 IHTEpECiB 3
CYCIIHIMH KpaiHaMmHu. J{oTprUMyBaTHCs KOHLIETIII CIPaBXKHBOTO, APYKHBOTO 1 IUPOTO,
a TaKOoXX IPaBWJIBHOI KOHIEMII CHpaBeIMBOCTI Ta IHTEPECIB I 3MIITHEHHS
COJIIITAPHOCTI Ta CHiBIpall 3 KpaiHaMH, 110 PO3BUBAIOTHCS, 1 3aXHUCTY CIUIBHHUX
1HTepeciB KpaiH, 10 po3BHUBaioThcs. [JoOpe posmnoBigatu ictopito Kuraro, ictopito
KUTaChbKOTO Hapoay Ta ictopito KoMmyHicTuuHoi maptii Kutato, cipusiti po3yMiHHIO
Ta BU3HaHHIO KuTaro MI>KHapOJHUM CITIBTOBAPHUCTBOM.

Kutail n0TpUMYy€TbCS OCHOBHOI HAIllOHAJIBHOI TMOJITUKA BIAKPUTOCTI [0
30BHIIIHBOIO CBITY, TBEPJO MPOBOJIUTH B3aEMOBUTIHY 1 O€3MporpamiHy CTpaTerito
BIJIKPUTOCTI, MOCTIHHO HAJla€ HOB1 MOKJIMBOCTI JIJIS CBITY 3 HOBUM pO3BUTKOM Kuraro,
BHUCTYIA€ 32 IHKJIIO3MBHY €KOHOMIYHY TIJI00anmi3auiio, CIOpusie MmoOyaoBl BIAKPUTOL
CBITOBOI €KOHOMIKM 1 TPUHOCUTH OLIbIIE KOPHUCTI HapojaM YCIX KpaiH.
JIoOTprMyBaTUCs METH BUCOKUX CTaHAAPTIB, CTAJIOIO PO3BUTKY Ta MIABHUILEHHS PiBHS
KUTTSI JIFOJIEH, @ TAKOK CIPUSITH KICHOMY PO3BUTKY CHJIbHOTO OyaiBHUITBA «[losicy
1 musaxy». JloTpumyBaTHCS MPaBHJIBHOTO HAIPSMKY €KOHOMIYHOI TIioOami3ariii,
cnpusTH Ji0epamizaiii Ta CHOPOIICHHIO TOPTiBJAl Ta IHBECTHIlH, CIPUATH
JIBOCTOPOHHBOMY, PET10HAIBHOMY Ta 6araTOCTOPOHHBOMY CIIBPOOITHUIITBY, CIIPUATH
KOOpJIMHALIl MIXKHAPOJAHOI MaKpOEKOHOMIYHOI MOJITUKH, CHIJIBHO CTBOPIOBATH
MDKHApOJHE CEPEAOBHUIIE, CIPUATINBE I PO3BUTKY, CHIIBHO KYJIbTUBYBATH HOBHIA
IMITyJIbC ISl T100aIbHOTO PO3BHUTKY, BHUCTYINATH MPOTH MPOTEKLIOHI3MY, MPOTU
«OyAIBHULITBA CTIH 1 Oap'epiB», «pO3'€AHAHHS 1 PO3PUBY JIAHIIOTIBY, & TAKOXK MPOTU
OJIHOCTOPOHHIX CaAHKI[IN 1 Haa3BUYaliHOrO TUCKY. KuTail roToBUM 30UIBIIMTH CBiif
pecypcHUi BHECOK y TJ00aJIbHY CIIBOPAII0O B Tally3l PO3BUTKY, 3000B'S3y€ThCS
ckopotutd po3puB MK [liBHiuuto 1 IliBmHEeM, a Takox pimlydye HiATPUMYBATH 1
JIOTIOMaraTd BEJIMYE3HIN KIIBKOCTI KpaiH, [0 PO3BUBAIOTHCA, Y MPHUCKOPEHHI
PO3BUTKY.

Kuraii 6epe akTHBHY y4acTb y peopMyBaHHI Ta MOOYI0B1 CUCTEMU II10OATIBHOTO
VOpaBIIHHS, TPAKTUKYE  KOHIEMII0  TI00adbHOTO  YNPABIIHHA  IIUPOKHUX
KOHCYJIbTAI[l}l, CIJIbHOTO OYAIBHHUIITBA Ta CIIJIBHOTO BUKOPUCTAHHS, TOTPUMYETHCS
CIIPaBXHBOI 0AaraTOCTOPOHHOCTI, BUCTYIIA€ 32 PIBHOMIPABHY Ta BIIOPSAKOBAHY CBITOBY
MYJIbTUIOJSPU3ALIII0, CHPUSE JEMOKpATU3allli MIDKHAPOJIHUX BIAHOCHUH, CHpUSE
PO3BUTKY TIJI00ANBHOTO YIPaBIiHHA B OLIBII CHPABEAJMBOMY Ta PpPO3YMHOMY
HanmpssMKy. Mu TBEpAO BIJACTOIOEMO MIDKHApOJAHY cucTeMy 3 OpraHizaii€ero
OOG'eqnanux Hamiéi B 1i OCHOBI, MIKHApPOJHHMI TOPSIIOK, 3aCHOBAaHUN Ha
MIKHApOJIHOMY TpaBi, 1 6a30BI HOPMU MIDKHAPOJHUX BIJHOCHH, IO 0a3ylOThCs Ha
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isix 1 npuHnunax Craryry OOH, BuctynaeMo npotu Beix (opM OJHOCTOPOHHIX i,
npoTu GpopMyBaHHSA TaOOPIB 1 By3bKUX €KCKJIIO3UBHUX KiJl, OPIEHTOBAHUX HA OKpeMi
KpaiHu. Mu cnpusaTUMEMO MiABUILEHHIO POl 0araTOCTOPOHHIX MEXaH13MiB, TAKHX 5K
CeitoBa opranizamis TtopriBai Ta Opranizamis A31aTchko-THX00KEaHCHKOTO
€KOHOMIYHOTO CITIBpOOITHUIITBA, PO3MIMPEHHIO BIUTMBY MEXaHI3MIB CIIBPOOITHHUIITBA,
takux sk BPIKC ta [llanxaiicbka oprasizailisi CliBpOOITHHUIITBA, & TAKOXK MOCHIICHHIO
Mpe/CTAaBHUIITBA Ta TOJIOCY KpaiH 3 pUHKaMH, 1m0 (OPMYIOThCS, Ta KpaiH, IIO
pPO3BUBAIOTHCA, y CBITOBHX cropaBax. Mu OyaemMo OpaTH axkTUBHY YYacTh Y
dbopMyIOBaHHI  TpaBWUJ  r00anbHOI  Oe3mekw, 3MIIMHIOBATH  MIKHApOJHE
CIIBpOOITHULTBO Yy chepi Oe3neku, OpaTh aKTUBHY Y4acTh Y MUPOTBOPYHUX OIepaliisx
OOH, BigirpaBaTh KOHCTPYKTHUBHY pOJIb Y MIATPUMII MHPY B YCbOMY CBITI Ta
perioHanbHO1 cTabUIbHOCTI. Mu OyaeMo OpaTu akTUBHY Y4yacTh y TIJIOOAIbHOMY
YOpaBJIiHHI 3 METOI0 BHUPIIICHHS MpoOJieMH 3MIHM KIIMAaTy Ta CHPUSHHA
rapMOHIHHOMY CHiBICHYBAHHIO JIFOJMHH 1 IPUPOIH.

[IoOynoBa CHUIBHOTH 31 CHUJIBHUM MaHOYTHIM Ui JIFOACTBA - 1€ MaiOyTHE
HapoJiB YCiX KpaiH CBITY 1 BUCOKa METa, AKYy IMepeciiaye KUTalCbka JUIIOMATIS 3
KUTAChKOIO crieln(]ikol0 B HOBY enoxy. KuTail roToBui CIIBOpAaLIOBaTH 3 yciMa
KpaiHaMH CBITY JJis1 HOOYAOBH CBITY MIITHOTO MUY, 3arajibHOi O€3MEKH, 3arajJbHOro
MPOIBITAHHS, BIIKPUTOCTI, IHKJIIFO3UBHOCTI, YUCTOTH 1 Kpacu, MPOCyBaTU riI00ajbHE
YVIOpPaBIIHHSA KOHCYJbTAIlM, CIUIBHOrO OyAIBHUUTBA 1 CHUIBHOIO BUKOPHCTAHHS SIK
IUISIX 10 MOro JOCATHEHHS, MPAaKTUKYBaTH 3arajbHi IIHHOCTI BCHOTO JIFOACTBA SIK
yHIBEpCAIBHUI MPUHIUII, CIIPUSATH MTOOY10B1 HOBOTO THUITY MI>KHAPOIHUX BIJTHOCHH SIK
OCHOBHOI MIJTPUMKH, peaji3oByBaTU TJIOOATbHY IHIIIATUBY PO3BUTKY, TJIOOAIbHY
iHIIIaTUBY O€3MeKM Ta TJIOOANbHY IMBUTI3AIIMHY 1HINIATUBY SIK CTpaTEerivyHe
KEpIBHUIITBO, a TAKOX SIKICHO OymyBatu «llosic 1 mUIsiX» SK MpakTHYHY TUIatopmy,
1100 CHUTBHO IPOTUCTOSTH BUKIIUKAM, JOCATTH CIUIBHOTO MPOIIBITAHHS Ta MPOCYBATU
CBIT JI0 CBITJIOI MIEPCIIEKTUBHU MUPY, O€3MEKU, MPOIBITAHHS Ta MPOTPecCy.

Cuinpani Kuraro 3 Opranizaniero O6'ennanux Hartii (2)

3acnyBanHs Opranizaiii O6'ennannx Hamiii cTano BaxJIMBOIO BIXOK0 Y IParHeHHI
JIIOJICTBA 10 MUPY Ta PO3BUTKY. fIK 4jieH-3aCHOBHMK, KuTail nmepuimM nocTtaBuB CBId
miamuc ma Crarytom OOH. 25 xoBTtHs 1971 poky I'enepansiHa Acam6aes OOH nHa
CBOil 26-H cecii nmepeBakHOI OUIBIIICTIO TOJIOCIB NpuiiHsuia Pesomrorito 2758 mpo
BiIHOBNIEHHs1 Bcix mnpaB Kwuraiicekoi Hapognoi PecnyOniku Ta BU3HaHHSA
npeactaBHUKIB ypsay Kwuraidicekoi Hapomnoi PecnyOmiku e€aMHUMHU 3aKOHHUMU
npenacraBarkamMu Kuraro B Opranizanii O6'ennanux Harriii.

[Ipotsirom octanuix 50 pokiB Kutaii TBepao miarpumye Mup 1 0€3MeKy B yChOMY
CBiTI. Bucoko Tpumarouum mpamop MHUPY, PO3BUTKY 1 B3aEMOBUTIIHOTO
chiBpoOiTHULTBa, Kurtail BHUCTymae 3a 0O0'€eKTHBHY 1 CHOpaBeAJUBY MO3UIIO,
BPETYJIIOBaHHS CYMEPEYOK ILISXOM JIajiory 1 KOHCYJBbTAIlld, a TaKOX 3a MPUHIIMIT
HEBTPYYaHHSI Yy BHYTpIIIHI CIpaBU OAuH oaHoro. Kurail pinryye BHUCTynae mpoTu
HaBMHCHOI 3arpo3H CWJIOK abo ii 3acTOCyBaHHS B MDKHApOJHUX cIipaBax. BiH Opas
aKTUBHY y4YacTh y TOJITHYHOMY BPETYJIOBaHHI OCHOBHUX PETIOHATBFHUX TapsSIux
TOYOK, TaKMX SK sjaepHa mpoOnema Kopelicbkoro miBOCTpoBa, ipaHCHKa sAepHA
npobnema, Adranictan, M'sama, Ilanectuna ta I3paine, Cupis, JliBiga, Cynan i
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ITliBgennuit Cynan. Bona nmocmimpkyBana 1 MpakTUKyBaja PIMIEHHS 3 KUTAMCHKOIO
CHeU(IKO0 II0A0 TI00ANbHUX 1 PEriOHAIBHUX MPOOJIeM, MOB'SI3aHUX 3 TrapIIuMU
ToukaMu. BoHa nparaymna 30epertu aBTOpUTET 1 comiapHicTh Paau besneku, akTHBHO
nigTpumyBana 106pi nociayru OOH B paMkax ii MaHAaTy, a TaKoX 11 KOOPJUHALIIIO 1
CHIBIIPAIIO 3 PEriOHATBHUMH Ta CyOperiOHaJbHUMH OpraHi3allisiMi, 1 3poOuia CBii
BHECOK y 3MIIIHEHHS MUPY 1 O€3MEKH B yChOMY CBITI.

3 1990 poxy Kwuraii nanpaBuB monax 50 000 mmpotBOpmiB a0 Maibke 30
mupotBopunx Micii OOH. Kuraii € apyrum HailOuibmiuM (piHAHCOBUM JOHOPOM
mupoTBopunx onepariit OOH 1 o0CHOBHMM MOCTayaIbHUKOM BIMCHK, HaJlal0uu OLIbIIIEe
MHUPOTBOPIIIB, HI’K OyIb-aKWUW 1HIWNA TocTiiHuM uwieH Pamu besneku. [Tonam 2200
KUTAChbKUX MUPOTBOPIIIB 3apa3 pO3rOpHYTI HA BOCKMU TeaTpax OoioBux aiil. Kurai
CTBOPUB  8-THCAYHUN pe3epBHUN KOHTHHreHT 1 300-TUCAYHUMA TOCTIMHHI
MOMIIEUChKUN KOHTHHTEHT it MupoTBopuux wmicii OOH. Ile craButh Kuraii
norepeay BCiX IHIIMX KpaiH, I10 HajaatoTh Biiickka OOH, 3a 4MCeNbHICTIO pe3epBHUX
CHJI 1 PI3HOMAHITHICTIO KOHTUHIeHTIB. KuTtail cnpusB npuitHsaTTio Pagoro besneku
Pe3omroniii 2518 npo Oe3neky MUPOTBOPIIIB Ta 1HIIIIOBaB CTBOpeHHs ['pynu npy3iB 3
nutanb Oe3neku muporBopuiB OOH, TakuM 4YMHOM, BHOCAYM CBI BHECOK Yy
pedopMyBaHHS Ta BIIOCKOHAJICHHSI MUPOTBOPUYUX MICiH.

Kuraii Hajlae BeMKOro 3HaueHHs peani3auli [lopsaky TeHHOTo CTaloro po3BUTKY
10 2030 poky. Bin OyB oHHMM 13 epUINX, XTO ony0JiKyBaB HarloHanbHMIA TU1aH 1 TpU
3BITH IO Nporpec y BukoHaHHi [lopsaky n1eHHOro, 1 BXKe AOCAT HNEepUINX Pe3yJIbTaTiB
y OaraThox cdepax. Kuraii 6epe akTUBHY y4acTh Y MI>)KHAPOJTHOMY CITIBPOOITHHUIITBI 3
Mo/I0JaHHsT O1THOCTI, TPU POKHU TOCILUIb CHPUSIOYN TPUHHATTIO PE30JIONIA 1100
MoI0J1aHHs O1AHOCTI B CUIbCHKIN MiciieBocTi Ha ['enepanbHiit Acam6ei OOH. Kuraii
omyOiKyBaB JOOIpKY KeHCiB 31 CKOpOYeHHS OIAHOCTI B KHHU31 TiJ Ha3BOIO
«Bukopinenns OimHocti: Ilpaktuka Kwurato» (Eradication of Poverty: China's
Practices). Bin mocii1oBHO Hapollye CBiil BHECOK y MI>KHAPOJHE CHIBPOOITHUIITBO 3
MoJI0JIaHHs O1AHOCTI 1 MOBHICTIO peanizyBaB 100 mpoekTiB 3 MOj0JIaHHS O1THOCTI,
orojomenux mnpe3uneHToM Ci [[31HBMIHOM, a TaKoXX 3/IMCHUB I1HIIN BaXKJIWBI
MPaKTUYH1 KPOKH, 100 TOMOMOITH 1HIIIMM KpaiHaMm, 110 po3BUBaroThes. [IponoBonbua
Oe3meKxa Mae BaXKJIMBE 3HAUCHHS U1l BUKUBAHHS JTIO/ICTBA. BOHA TakoXk € BaXKIIMBOIO
yacTuHOM [lopsaky neHHoro cramoro po3BuTky a0 2030 poky. Kutail € akTuBHUM
YYaCHUKOM MIXHAPOJHOTO CLIBCHKOIOCIOAAPCHKOTO CIIBPOOITHUIITBA 1 POOUTH BCE
MOXJIMBE IJis TIATPUMKHM IHIIUX KpaiH, 110 PO3BUBAIOTHCS, B paMKax CIiBIpaIll
[liBnenn-IliBnens. Bin mpartoe Hag MPOCYBaHHSIM MIXKHAPOJHOTO YIPABIIHHS
MPOJIOBOJIBCTBOM 1 CUTBCBKMM TOCIOJIAPCTBOM Ta TJ00aJbHOI IMPOJAOBOIHYOI0
0e31eKolo.

VY 2013 pori ronoBa KHP Ci I[3inpmin 3anouatkyBaB IHimiatuBy «OnuH mosic,
omun nuiax» (BRI). BRI nmorpumyerbcs mnpuHIumy BceOIYHUX KOHCYIbTALIM,
CHUJIBHOTO BHECKY 1 CHUIBHUX BUTO, (i0co(dii BIAKPUTOIrO, 3€JIEHOr0 1 YHCTOTrO
CIIBpOOITHUIITBA, & TAKOK BUCOKHUX CTAHJIAPTIB, OPIEHTOBAHOTO HA JIOJEH 1 CTANOro
MiaIxXoay. 3 akIEHTOM Ha B3a€EMO3B'SI30K, ciBIpals B paMkax «lloscy 1 nuisixy» mae
Ha MET1 COPUATH MOJITUHYHOMY, 1IHQPACTPYKTYPHOMY, TOPrOBEILHOMY, (PIHAHCOBOMY
Ta MDKIIIOJICBKOMY 3B'SI3KY, @ TaKOXK MOIIMPIOBATH MYAPICTh 1 pimeHHs Kuraro nis
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Kpaloi CHUCTEMHU TIJ100aJIbHOTO YMIpPaBIiHHS, OUIBIIOrO TJIO0AJTBHOTO PO3BUTKY 1
MOOYIOBH CITUTBHOTH 31 CIIIJIBHUM MaiOyTHIM JUTsl BCHOTO JTF0/IcTBA. Ha choromHimmHii
nenb 141 kpaina 1 32 mikHapoAHi opranizaiii, B Tomy umchi 19 arenrcte OOH,
mianucanu JIOKYMEHTH TIPO cniBnpaLuo 3 Kuraem B pamkax «Ho;{cy 1 IUTIXY». Byno
peamsoBaHo BEJIMKY KiTbKICTh HpoeKTlB CHIBIIpaIli, o COPHUSIFOTH 3MIITHEHHIO 3B'S13KiB
MDK KpaiHamMu Ta peFIOHaMI/I 1 JaloTh TOTYXHUH TOIITOBX eKOHOMquOMy 1
COIIAIBHOMY PO3BHUTKY Ta ITiJIBUIIICHHIO PIBHSI JKUTTS JIIOJEH Y BIIMTOBITHUX KpaiHax i
perioHax.

[Ipesunent Ci 1[3iHbmiH 3amporioHyBaB [7100ayibHY 1HINIATUBY PO3BUTKY Ha
3arajnpHuX Aebarax 76-i cecii ['enepanbHoi Acam6Oiei OOH 3 MeToro mpuCKOpEeHHS
peanizanii MDKHApOAHUM CIIBTOBApUCTBOM [lopsiiKy JEHHOro CTalloro PO3BUTKY
OOH no 2030 poky Ta MAOCSITHEHHS OLIBII CTIMKOIO, €KOJIOTIYHO YHUCTOro 1
30aJ1aHCOBAHOTO MI00ANIBHOTO PO3BUTKY. L iHIIIaTHBA IPYHTYETHCS HA KOHIICIIII],
OpIEHTOBaHIA Ha JIOAWHY, Oepe 3a BIANPAaBHY TOYKY 1 KIHIIEBY METY MOKpAaIEHHS
n00poOyTy JIoJIe Ta peanizallilo iIXHROTO BCEOIYHOTO PO3BUTKY, & TaKOX ITparHe
peanizyBaTu IIparHeHHsl BC1X HAPOJIB J0 Kpaiioro >KUTTs. BoHa 30cepemKkyeThes Ha
PO3BUTKY SIK TOJIOBHOMY KJIFOUl O BUPIMICHHS BCIX MPOOJEM 1 MparHe BUPILIYBATH
CKJIa/IHI TPOOJIEMU PO3BUTKY Ta CTBOPIOBATH O1JIbIIIE MOXKIIMBOCTEH JJIsl PO3BUTKY, HE
3aJUIIIAI0Y 11032 YBAro KOJHY KpaiHy 4u 0co0y.

Kwuraii 3aneBHsi€, 110 rOTOBUM 00'€THATH 3yCUJIUISA 3 yCIMa MTPOTPECUBHUMU CUJIaMU
CBITy, 100 mMpaloBaTH 3apajid MHUPY, PO3BUTKY, PIBHOCTI, CIpaBeJIMBOCTI,
JEeMOKparTii Ta CBOOOJAM, SIKI € CHUIBHUMH IIIHHOCTAMU JIIOACTBA. Kwuraii
MPOJIOBXKYBaTUME POOUTH HOBI BHECKM B MIATPUMKY Iijeil 1 mpuHnumiB CraryTy
OOH, miaTpuMaHHS MUPY B YChOMY CBITI Ta CHPHUSHHSA CHIJIBHOMY PO3BHUTKY 1
mporpecy JoAcTBa. BiH mpomoBkyBaThMe NpPOCYBaTH HOBHM THIT MIKHAPOIHUX
BIIHOCHH, 3aCHOBAaHMX Ha B3a€MHIM II0Ba3l, YECHOCTI 1 CIPaBEIMBOCTI Ta
B32€EMOBUTITHOMY CIIBPOOITHHUIITBI, 1 IPOCYBaTUME MOOYAOBY CHIJIBHOTH 31 CIIIJIBHUM
MaiOyTHIM JIJis JIFOJICTBA.

[Tomiyauk MiHicTpa 3akopAoHHHMX chopaB Jlto biH 3ycTpiBcs 3 aeneraniero
aHTuTepopucTHYHNX YMHOBHUKIB KpaiH bPIKC (3).

24 BepecHst 2024 poky nomiuHUK MiHicTpa 3akopaoHHuX cnpaB KHP Jlro Binb
3yCTpiBCA 3 JeJerali€l0 aHTUTEPOPUCTUIHNX YNHOBHUKIB 3 Kpaid BPIKC, Bkimtouaroun
Pociro, Ediomiro, Ipan, O0'eqnani Apadebki EMipatu Ta €runet. JIro biHb NO3UTUBHO
OliHMB BaxuBe 3HaueHHa MexaHi3My bBPIKC y 3alesneuenHi egHOCTI Ta
camomoctatHocTi ['moGanbHoro IliBMHSA, a TaKOXK 3a3HAYMB, IO AHTUTEPOPHUCTHYHA
CIIBIpAI € BAKIMBOK YACTHHOIO TOJITHYHOTO Ta OE3IEKOBOIO CIIBPOOITHHUIITBA
Mk kpaiHamu BPIKC. Kurtali Hamae BENMMKOTrO 3HAYEHHS AHTHUTEPOPUCTHYHIN
ciiBnpaiii bPIKC 1 6epe B Hiil akTuBHY y4acTbh. Lleit BI3UT € IPaKTUYHUM KPOKOM
Kuraro, cnpsiMoBaHUM Ha TOTJIMOJCHHS AHTUTEPOPUCTUYHOTO CITIBPOOITHHUIITBA
BPIKC, mo nonomosxe kpainam bPIKC BunTHcs 011H y OHOTO 1 CIIJIHO 3MIIIHIOBATH
CBO1 aHTUTEepopucTUYHI MoxuBocTi. IlpencraBuuku kpain BPIKC mnonskysamm
KUTANUChbKIA CTOPOHI 3a OpraHi3ailil0 I[bOTO BI3UTY 1 MIAKPECIUIA CBOI TBEPIY
MIATPUMKY AHTUTEPOPUCTUYHOI TOJITUKM 1 3axoAiB Kwuraro. Bonu BucnoBuiu
CHOMIBaHHS, WIO 3aBASKU IIbOMY BI3UTY BOHHM 3MOXKYTb IJIHOIIE 3pO3yMITH 1
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BUKOpUCTATH J10cB11 KuTtaro B 60poTh01 3 TEPOPU3MOM 1 JiepaguKaii3alicro, 0COOIMBO
B CinpiRsHi. BOHM TakoX BHCIOBWJIM TOTOBHICTH MPAITIOBATH 3 KHTANCHKOIO
CTOPOHOIO JIJIsl TOCTIHHOTO JOCATHEHHS OUTBII MPAKTUYHUX PE3yJIbTaTIB y CIIBIpAIl
BPIKC y chepi 60poTsdH 3 TEPOPUZIMOM.

Kurait 1 €C Ta #ioro nep>kaBu-4eHU MPOBEIU MEpIIUi HePopMaIbHUNA OOMIH
AyMKamH 3 0araTOCTOPOHHIX NMHUTaHb y Biani (4).

27 Bepecust nocon Jli Cour BiaBimas IlocTiiiHe mpeAcTaBHULITBO YTOPIIUHHU Y
Bigni, mo6 B3sSTH ywacTh y mnepimomy HepopmambHOMy oO0MiHI Kutaii-€C 3
NOCTIMHUMU TpeAcTaBHUKaMHU €Bpornelicbkkoro Corwo3y Ta HOro Jep:kaB-wiCHIB 3
OaratoctopoHHix nuTanb y Bigni. [Tocoun JIi 3a3nauuB, 1m0 BineHcbka 6ararocTopoHHs
miatgopMa Mae yHIKaJIbHI TepeBaru y MIATPUMIN MHUPY 1 O€3leKu y CBITI Ta
NPOCYBaHHI ~MIDKHAPOJHOTO CHIBpOOITHUITBA y cdepl po3BUTKy. Y BinHi
BIJIKpUBAIOThCA IIUPOKI TepcreKkTuBu it criBmnpani Mk Kutaem ta €C. Bin
HNOJIMBCS MO3ULIEI0 Ta 3ycwuiiMu Kurtaro 1040 BiicTOIOBaHHSA 17ei «AToM AJis
riiobanbHOro ITiBIHA» Ta COpHUSIHHS TOBFOCTPOKOBOMY MIXXHAPOJHOMY MOHITOPUHTY
ckusanHa fAnoHiero saepHo 3a0pyaHeHoi Bogu Ha AEC ®dykycima. CTOpPOHU TakKoX
OoOMIHsUTHCS [yMKaMHt o010 poootu Opranizauii O0'ennannx Haiii 3 mpoMucioBoro
PO3BUTKY Ta MI)KHAPOJIHOTO CHIBPOOITHULITBA Y c(hepl KOHTPOJIIIO HAJl HAPKOTHKAMHU.

[Tocin €C 3asiBuiM, 110 BOHM HAJAIOTh BEJIIMKOTO 3HAYEHHS I[bOMY OIAJIOTY 1
CHOMIBAIOTECS HA TMOCWUJIEHHS KOMyHikauii Ta cmBopami 3 [locTiiiHuM
npeactaBHUIITBOM Kurtaro y Binni. OOuBI CTOPOHM BU3HAIU J1aJ10T MPOTYKTUBHUM
1 BHUCJIOBWJIM CIIOJ[IBaHHS Ha TOJAJIbIII JiaJoTd 3 METOK CIUIBHOI MHiATPUMKH
«BIZICHCHKOTO JyXy» KOHCEHCYCY Ta IPOCYBaHHS 0araToCTOPOHHIX 1HTEpeciB y BimHi.

[Tincymku 2-To 3acimanasa MiKypsiIoBOi KUTaChKO-TIONBCHKOT KoMicii (5).

e 8 munHs 2019 poky y Bapmasi BigOymnacs apyra 3yctpid MixypsmoBoro
komitery Kuraii-Ilonsma. i cmiBronosamu cramu Bam 1, Jlep:xaBHuil pagHuk i
Minictp 3akopaoHHux cnpaB Kurato, ta Suex YamyroBud, MiHICTp 3aKOpJIOHHUX
crpaB [Tombii.

e CTOopoHM OOTrOBOPWMJIM TOJITHYHI Ta €KOHOMIYHI BigHOCMHHM MiX Kwurtaem i
[Tonbiero, a TakoX CHIBIPAIIO B COLaNIbHIM, KyJIbTYpHIM Ta TyMaHITapHIN cepax.
MiHicTpu Takox 0OroBopuiM BimHOCMHU MK Kutaem 1 xpainamu LleHTpanbHoi Ta
Cxinnoi €pomnu, BimHocuHM Kutaii-€C, a TakoX MIXKHApOJHI Ta PpEriOHaJIbHI
MTATaHHS.

e OOUIBI CTOPOHM TIATBEPAWIA CBOIO BiggaHicTh mnpuHiumam OOH,
0araToCTOpOHHHOMY  CHIBPOOITHULTBY Ta MIATPUMII  CBITOBOTO  MOPSAKY,
3acHoBaHoro Ha OOH. BoHM miaTpUMaaM BIIKPUTY CBITOBY €KOHOMIKY,
0araToCTOPOHHIO TOPTIBIIO Ta IHKJIFO3UBHY TJI00ATI3aIIIIO.

e BOoHM MiAKpEeCIUIN BaXKIUBICTh PETYIAPHUX 3ycTpiuer MikypsaoBoro
KOMITETY s TpocyBaHHsI KOMITJIEKCHOTO CTpaTeriyHOro NapTHEPCTBA MK KpaiHAMH.

e CTOpOHM BHUCIIOBWJIM TOTOBHICTh CIIPUATH peanizaiii L{iel cramoro po3BuTKy
10 2030 poky Ta cHiBIIpalloBaTH B paMKax MI>KHApOJHOIO MpaBa.

e Bouu nmiarpumanu npoaoxkeHHs criBnpaii Mixk Kutaem 1 €C micna 2020 poky
Ta BHU3HAJIM BaXJIHMBICTh JBOCTOPOHHIX BIJHOCHH JJIsi MOTJMOJICHHS CTPATETidYHOTO
napTHEPCTBA.
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o Kuraii i [Tosbiiia moroquiucst COpUsTH y3rOKEHHIO CTpaTEriil po3BUTKY 000X
KpaiH 3 iHimiaTuBoo "Oaun nosic, oaud nuix" 1 €C.

e OOMIBI CTOPOHM BHM3HAJIM BAXKIUBICTH 3 €JHAHHS TPAHCIOPTHUX MEPEK
€Bponu Ta A3ii 15 3MIIIHEHHS €BPa31iChKOi TPAHCIIOPTHO1 1HOPACTPYKTYPH.

e [lonpima rpae KIIOYOBY pOJIb y PO3BUTKY €BPa3iiChKUX TPAHCIOPTHUX
kopuaopiB. CTOpPOHM JTOMOBIJIMCS TPO 3MILHEHHS CHIBIOpall g MOKpAlleHHS
JIOTICTUKM Ta Oe3MeKu NepeBe3eHb Mixk €Bpororo Ta Kuraem.

e BoOHU TakoX MOrOUIUCS PO3BUBATH CITIBIPALI0 B MOPCHKHX MEPEBE3CHHAX Ta
MOpTax, a TAKOXK CHPUATH PO3BUTKY BHYTPILIITHBOTO BOJHOTO TPAHCIIOPTY.

e Bu3HaHo BaXJIMBICTH 30UIBIICHHS aBiaiidiHoro Tpadiky MK A3i€0 Ta
€Bponoro. CTopoHr 00TOBOPUIIN PO3IIMPEHHS MPSIMUX aBlapeiciB Mk KpaiHAMHU.

e CTOpOHM HMIATPUMYIOTH PO3BUTOK PUHKY €JIEKTPOHHOI KOMEPIIii Ta PO3LIMPEHHS
criBIparul y cgepi momToBUX MOCTYT.

e Kuraii 1 Ilospmma QOMOBWIIMCS IMOIIMOIIOBATH €KOHOMIYHI BIJHOCHHHM Ta
CIPUATH B3aEMHUM 1HBECTHIIISIM 1 30aJ1aHCOBaH1{ TOPTIBIIL.

e BoHu miarpumytoTh criBmpaiiio y chepi manux 1 cepeauix mianpuemcts (MCII),
a TaKOXX MICIIEBY CHIBIPAIIO0 MI’K IPOBIHI[ISIMU Ta MICTAMHU.

e OOuABI CTOPOHHM MIATPUMYIOTH PO3BUTOK TOPIIBJIl arpoONpoOayKII€ Ta
CIPUSHHS B3aEMHUM BETEPUHAPHUM 1 (PITOCAHITAPHUM BHUMOTaM.

e BoHU cipuATUMYTH JTISUIBHOCTI ar€HTCTB 13 TPOCYBAHHS TOPTiBJIi T IHBECTHUIIIH,
MIATPUMYIOYH MIAMPUEMIIB 000X KpaiH.

e CTOpOHU MIATPUMYIOTh 3aBeplIECHHS neperoBopiB moao Kurait-€C Yroau npo
1HBECTHIIIT JIJ1s1 3a0€3MeUeHHsI BIIKPUTOTO Ta CIPABEUTMBOTO O13HEC-CEPEIOBHUIIIA.

e OOuzaBl CcTOpOHM 3000B’s3YyIOThCS mpartoBatu Haa pedopmoro COT  mist
BUPILIEHHS TJI00AJIbBHUX TOPTOBEIbHUX BUKIJIMKIB.

e BOHM BHCOKO OIIHIOIOTH 3MIIIHEHHS CIIBIpaIll MK MUTHUMH OpraHaMu 1
YEeKarTh NOJAIBIINX 00rOBOPEHb y k0BTHI 2019 poKy.

e CtopoHH OOrOBOPHMIIM NIOIATKOBI MUTAHHS, MOB's13aH1 3 HTU(DPOBOKO EKOHOMIKOIO.

e Bonum Oauarh BeIMKHMI TMOTEHIad Yy CIIBOpalll B Haylll, IHHOBAIUSX,
EHEPreTUYHUX Ta €KOJIOTIYHUX TEXHOJIOTISX.

e CTOpPOHM JOMOBUJIUCS MPO MOCWJICHHS A1aJIOTy Y cepi CoLiaIbHOI I0IOMOTH,
JOTJISATY 32 JIITHIMH JIFOJbMH Ta BOJIOHTEPCTBA.

e BoHu morogminch po3nIMprOBATH OCBITHI OOMIHM Ta MIATPUMYBATH BUBUYCHHS
MOB 000X KpaiH.

e CTOpoHM BUPIIIWIKA MPOCYBaTH CHIBNpALIO B Traigy3l TypusMy, 30Kpema
KyJbTYPHOIO TypU3MY.

e VY KynbTypHii chepl BOHU MIATPUMYIOTH OOMIHM MUTIISIMH Ta €KCIIEPTaMU JIJIs
3MII[HEHHS B3a€EMOPO3YMIHHS.

e OO6uaBl cTOpoHM MiATPUMYIOTH [lapu3bky yroay 1 cmiBmpaui y 00poTb01 3i
3MIHAMHM KJIIMaTy.

e BoHM MOCWJIATH CHIBIIPAIIO B Taly31 OXOPOHU HABKOJIMIIHBOTO CEPEOBHILA.

e OOuABI CTOPOHU POJOBXKATH CHIBIIPAII0 Y MIKHAPOJHUX OPTaHi3allisix, TAKUX
sk OOH 1 COT.
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e BoHu BH3HaAIM BaXJIMBICTh PETIOHAIBHOI CHIBOpAIll JjIsi €KOHOMIYHOTO
3pOCTaHHS Ta OOMIHIB MiX JIFOJIBMH.

e CTOpOHHM IOMOBHIWCH MPOJOBKYBAaTH MPOBOJUTH 3acimaHHS MiXypsIoBOTO
KOMITETY pa3 Ha JIBa POKH.

BucnoBku: B Tenepimmaiit vac Kurtaii 3MIITHIOE CBOIO TTO3HIIIIO y CBITI 32 PaXyHOK
CTBOPEHHSI TICHUX 3B’sI3KIB MIXK KpaiHamu. Kutait 3actocoBye momituky [lapTHepcTBO,
a He anbsHCH; [IpoBOIATh HE3aNeKHY 1 MUPHY 30BHIIIHIO MOMITUKY, ajleé KOHKYPYIOTh
3 CILIA; ITpoBoasTh EKOHOMIUHY TJI00aNi3allil0, HAMAralouuch yTBOPUTH acoliaiii 3
pI3HUMH KpaiHamH, Ta OpraHi3allisiMu.

Cnucok Jgireparypu:

1. EnextpoHHuii pecypc — China's Foreign Policy
https://www.mfa.gov.cn/web/ziliao_674904/zcwj_674915/200608/t20060824 98689
37.shtml

2. Enextponnnii pecypc — Position Paper on China’s Cooperation with the United
Nations https://www.fmprc.gov.cn/eng/zy/wjzc/202405/t20240531 11367522.html

3. Enexrponnmii pecypc — Assistant Foreign Minister Liu Bin Meets with BRICS
Counter-Terrorism Officials Delegation
https://www.fmprc.gov.cn/eng/xw/wjbxw/202409/t20240925 11496608.html

4. Enextponnwuii pecypc — China and the EU and its Member States Hold the First
Informal Exchange on Multilateral Affairs in Vienna
https://www.fmprc.gov.cn/eng/xw/zwhbd/202410/t20241011 11505441.html

5. Enextponnmii pecypc — 2nd meeting of China-Poland Intergovernmental
Committee Joint Conclusions
https://www.fmprc.gov.cn/eng/zy/wjzc/202405/t20240531 11367521 .html
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ABTOMATH3ANA ITPOHECY TECTYBAHHA B
IHCUXOJIOI'TI 3A TOIIOMOTI'OI0 CYHACHHUX IT-
PIHIEHDb

MoprynoBa Tersina IBaniBHa,
KaHIUJAT TEXHIYHUX HAYK, TOIEHT
Opnechbkuii [ep:kaBHUHM YHIBEPCUTET BHYTPIIIHIX CIIPaB

Po3BuTok 1HMOpMAIIMHMX TEXHOJOT1M 3HAYHO BIUIMHYB Ha TICHUXOJIOTIIO,
TpaHchopMyroun ii MAXOAU A0 TECTyBaHHS Ta aHamizy. ABToMmaTH3allis MpPOIECIB
MiJBUIIMIA TOYHICTh 1 MIBUAKICTH 300py NaHUX, CTaHJApTH3yBaja MPOLEIypH Ta
3MEHIIWJIA KUIbKICTh TMOMUJIOK. llcuxojiarHOCTUYHE TECTYBaHHS, SKE paHilie
BUMarajiao 6arato 4acy i1 3yCWjib, CTaJ0 JOCTYMHIIIMM 1 3py4HIIIUM it (axiBIiB 1
PECIIOH/ICHTIB.

CyuacHi 1udpoBi miatGopMu A03BOJSIOTH IBUJIKO aHATI3yBaTH BEJIMKI 0OCSATH
JaHUX, 110 3a0e31eyye O1IbII TOYHI BACHOBKHU Ta CIIPOILY€ MI)KHAPOIHI TOCIIKEHHS.
TpanuuiiiHi narnepoBi METOJIU CTAIOTh AOMOMI)KHUMU Yepe3 iIXHIO MOBLIBHICTD 1 pU3UK
MTOMUJIOK TIPH 00poOI1Il JaHUX. ABTOMATH3AIISI TPOTIOHYE TPO30PUM aHali3, TOCTY J0
BEJIMKUX BUOIPOK 1 MUTTEBI PE3YJIbTATH Y BUTIISIAL rpadikiB a00 TaOJIHILIb.

OnHi€l0 3 TOJOBHUX IIepeBar aBTOMAaTH3alli € MOKJIMBICTh JUCTAHLIMHOIO
tectyBanHs [1]. Ile mo3BoJise pecroHACHTaAM 3 PI3HUX PEriOHIB OpaTH ydyacThb Y
JOCIIKEHHSX, 3a0e3meuytound KOH(D1IeHIIMHICTh 1 3MEHIIYIOUM BIUTUB JIOJCHKOTO
¢dakTopa. Cuctemu 3a0€3Meuyr0Th TOYHICTh 1 YHI(DIKAIIIO PE3yNbTaTiB, MIHIMI3YIOUH
PU3UK Cy0’ €KTUBHUX TOMUIIOK.

ABTOMaTH3AIls T03BOJISIE 00’ €THYBATH TPAAMIIIHHI METOJAMKU 3 1HHOBAIlIHHUMU
TexHoyorismu [2]. Hampukman, cTaHmapTHI TECTH OTPUMYIOTH «Ipyre JIUXaHHS»,
IHTErpyouuch 13 1udpoBuMU MiaaTGopMamMu, IO CHpoIIlye OOpOOKYy JaHuX 1
3abe3rneuye 30€peKeHHs] HAyKOBOI TOYHOCTI. Taki MIIXOAM CHPHUSIOTH CTBOPEHHIO
€IUMHUX 0a3 JaHuX IS 0araTtoacleKTHUX JOCI1IKEHD.

I Tyunuit iHTENEKT 1 METOIM MAITMHHOTO HABYaHHS aKTUBHO BIIPOBAKYIOTHCS Y
ncuxosioriuae TectyBanHs [3]. ILITydHuil iHTEIEKT MO3BOJSE aHAII3yBaTH CKIIAIHI
3aKOHOMIPHOCTI, 110 3aJUIIAIOTHCA HEMOMITHUMU MIPU PYYHOMY aHaui3l, 1 BUSBISATH
OararogakTopHi 3B’s3KU. Taki CUCTEMH MOXYTh MIPOTHO3yBAaTH PU3UKHU, CTBOPIOBATU
MEePCOHAJII30BaH1 JIarHOCTUYHI MOJENl Ta JOTOMaraTtd y BHOOp1 TepaneBTUYHUX
T1TXO/TIB.

BaxxnmuBuM BUKIMKOM € [OWATaHHS O€3leKHd JaHUX 1 ETHYHUX AaCHEKTIB
aBromatu3zaiii. 3axuct iHMoOpMaIlii, KOHPIAEHIIHHICTh Pe3yJbTaTiB 1 JOTPUMAHHS
E€TUYHUX CTaHJAPTIB € KPUTUYHUMU JUIsl YCIIIIHOTO BIPOBAKEHHS TEXHOJOTIH Y
ncuxoJorito. CmiBmpans MiX ncuxojoramu, I[T-cremiamicraMd Ta IOpUCTAMU €
KJIFOYOBOIO JJIsI PO3BUTKY O€3meyHuX 1 €heKTUBHUX IIATPOPM.

KpiM TexHIYHMX TiepeBar, aBTOMaTH3allisl BIJIKPUBAE HOBI MOXJIMBOCTI Jis
MIKHApOJIHO1 CIiBIpalii. XMapHi TEXHOJIOT1] CIIPOILYIOTh JOCTYH O BETUKUX MaCUBIB
JaHUX 1 CTUMYJIIOIOTh HAYKOBUH OOMIH MIXK JOCHIIHUKAMU 3 PI3HUX KpaiH. 3aBAsIKU
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[[bOMY CTa€ MOKJIMBUM aHal13 3HAYHUX BUOIPOK, BUSBJICHHSI HOBUX 3aKOHOMIPHOCTEN
1 po3po0Ka MepCcoHaNI30BaHUX METOIB I1arHOCTUKH.

[lepcriekTrBM aBTOMaTHU3allli B MCHUXOJIOTIi BUIIISIIAIOTh OOHAMIAIMBUMHU. Bona
MOETHYE TOYHICTH, IMBHUAKICTh 1 MacIITaOHICTh 13 MOXKJIMBOCTSAMH TI€PCOHAI3aIII],
3a0e3neuyroun TIuOIIe PO3YMIHHS IICUXIYHOTO 3I0POB’s Ta MOBEMIHKK. BomHowac ii
BIIPOBA/KEHHS BUMAarae yBaru o 0€3MeKd, €TUKH Ta aJamnTalii 10 moTped KOXKHOTO
(baxiBIis.

OTxe, NepCIEeKTUBH PO3BUTKY aBTOMATU30BAaHO1 MCUXOAIarHOCTUKH BUTJISAAIOThH
JIOBOJII  ONTUMICTHYHUMHU. [lepcoHanizoBaHi TECTH MalOTh 3MOTY BHWTH 3a MEXI
«CEepeIHIX» HOPMATHBIB, a0U Kpallle 3p03yMITH YHIKAIbHICTh KOXKHOI OCOOMCTOCTI, a
XMapH1 TEXHOJIOT11 BIAKPUBAIOTh IUIAX J0 I100abHOT B3aeMO/IT (paxXiBIIiB 1 CIIJIBHOTO
BUKOPUCTAaHHSI HaWaKTyaldbHIIMX JaHUX. [OJIOBHE — MO€AHATH 11 1HHOBALIi 3
€TUYHUMH CTaHJApTaMu 1 HaJIWHUMHM TEXHIYHHUMH pIlIeHHsAMH, 1100 cdepa
aBTOMATU30BAHOTO  TECTYBaHHS  pO3BUBAJIAcCS  TapMOHIWHO, 3a0e3medyrouu
JOCTOBIPHICTb, 0€3MEKy Ta KOMPOPT yCIM YHACHUKAM IPOIIECY.

CyuacHe iH(popMaliiifHe CyCHIJIbCTBO BUMArae BiJ] MCUXOJIOTIi BUXOAY 3a PaMKHU
TpaAMILINHUX MIAXOAIB, 1 aBTOMATH3AIlsl MPOLIECY TECTYBAHHA € SICKPAaBUM JIOKA30M
i€l TeHJeHIll. 3aBAsSKh 3aCTOCYBaHHIO HHU(PPOBUX pIIICHb CHEIaIiCTH 3J/1aTHI
MPOBOJIUTU AOCIIHPKEHHS] Ha MMPUHUUIIOBO HOBOMY PiBHI TOYHOCTI I ONEpPaTUBHOCTI,
[0 CYTTEBO BIUIMBAE€ Ha SIKICTh ICHUXOJIOTIYHOI MPAKTUKHU 3arajoM. OKpiM LbOTO,
CIPOILLYETHCS JOCTYI J0 IMUPOKUX MACHBIB JJAHUX, 1110 B IOBTOCTPOKOBIM MEPCTIEKTUBI
CIpHsi€ TTUOIINM HAYKOBUM Yy3arajlbHEHHSIM 1 BUSBJICHHIO TOHKUX 3aKOHOMIPHOCTEH,
K1 4aCTO 3aJIMIIAJIMCS T103a YBAroo IiJl 4ac CyTO py4HOI 00poOKu.

3po3ymino, mUQPPOBI TEXHOJIOTIT HE CIIJ PO3MISAaTH SK TaHAICK BiI YCIX
TpynHOIIiB. BoHU pajiie BUCTYNalOTh y poJi IHCTPYMEHTY, SAKUH Yy pyKax
kBaji(ikoBaHOro (haxiBIsl BIJAKPUBAE JIOJATKOBI TOPHU3OHTH ISl BIOCKOHAJICHHS
METOAMK TECTYBaHHsS, 3HWKEHHS PIBHSA CyO €KTHBHOCTI Ta MIHIMI3ALIl PUBHKY
MMOMUJIOK. AJie BOJHOYAC 3POCTAE BIAMOBIIAIBHICTh 3a 0€3MEeKy MaHUX 1 JOTPUMaHHS
€TUYHUX HOpM, Oe3 yoro OyAb-fKa I1HHOBaLls MOXeE 3a3HaTh HeBradi. Tox
KOMIUIEKCHUM TIOIJIST HAa aBTOMATHU3allllo, JI€ BpaxoBaHl fK ii mepeBaru, Tak 1
MOTEHI[IIH1 3arpo3u, JAa€ MOXJIMUBICTb CPOPMYyBaTH OUIBII 3BAXKEHE YSBIEHHS IPO
MOAABIINI PO3BUTOK MCUXOJOTIYHOI raay3i Ta il IHCTpyMEHTapito.

ABTOMaTH3aIlis, 1110 TOEIHYE B COO1 MIBUIKICTh, TOYHICTD 1 YHI(IKAIIIIO TPOLEIYD,
Jiefalli BIIEBHEHIIIE CTa€ KJIFOYOBMM UYMHHUKOM YCHIXY Y CY4YacHIA TMCHUXOJOTIUHIN
mpakTuili. BoHa BiIKpuBae MOXIMBOCTI JISl MACIITAOHOTO OXOIJICHHS PECIIOH/ICHTIB,
JI03BOJISIE ONIEPATUBHO 0OPOOIISITH BEIMKHUI 00csT iHpopMarlii Ta qae 3Mory (GaxiBIsgM
npUAUIATH OUTbIIe Yacy BiacHe iHTepmperailii nanux. Konw cranmapTHi TecTd Ta
ONMUTYBAJIBHUKU 3 IXHIMH CKJIQJHUMH (QOopMyJiaMU MiAPaXyHKY HEPEHOCSITHCS Y
1udpoBe cepesIoBUINE, MCUXOJIOT 3BUIBHSIETHCS BiJ PYTHHHUX apuMETUYHUX N 1
Ma€ 3MOTYy 30CEpEeIUTHCS Ha TOMY, IO CHpPaBAi BaXXIMBO: TOIIYKY NPUYMHHO-
HACJIIAKOBUX 3B’A3KIB, (JOPMyBaHHI TiNOTE3 1 BUBYEHHI YHIKAJIbHUX OCOOJIMBOCTEN
KOXKHOT'O PECTIOH/ICHTA.

Boanouac 3pocTaHHs piBHSL aBTOMATH3allli CTUMYJIIOE€ pO3pOOKY HOBUX METOJIUK,
K1 1ie OUTbIl TJIMOOKO M OaraTorpaHHO 3/IaTHI PO3KPHUBATH JIOJCHKY TICHXIKY.
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IcTopryHO ckianocs Tak, 10 B MPOIIEC] MCUXOJIOTTYHOTO TECTYBaHHS OKPEMI aCIeKTH
0COOMCTOCTI MOTJIM BUIIACTH 3 TOJISI 30pY uepe3 Opak yacy 4 TEXHIUYHI OOMEKEHHS.
Temnep xe mporpamMHi pillIeHHS HE JIUIIE CIPOIIYIOTh TOCTYI A0 PI3HOMaHITHUX TECTIB,
a 1 JoroMararoTh MO€HATH 1X MI>K COO0I0 B KOMIUIEKCHI CUCTEMH, L0 JIA€ PO3TOPHYTY
KapTUHY IICUXIYHUX TPOIeciB. TakuM YyHHOM, aBTOMATH3aIlisl CTa€ TUM (QyHIaMEHTOM,
Ha SKOMy MOXHa e(eKTHBHO OyayBaTH CydYacHy IICHXOJIOTIYHY MiarHOCTHKY Ta
JOCIII>KEHHSI.

[Tonpu oyeBUHI MEepeBaru, BIPOBAKEHHSI aBTOMATU30BaHUX PIIEHb Y POOOTY
IICUXOJIOTIB BUMAara€ peTeabHOl MiATOTOBKH M MPOAYMaHOTO BHOOPY 1HCTPYMEHTIB.
Hacamniepen BapTo 4iTKO BU3HAUYUTH KOHKPETHI TOTpeOU (paxiBIlsg YU YCTAHOBU: OJIUH
THUII TIATHOPM Kpale MmiaX0auTh I KIMHIYHOT 11arHOCTUKH, IHIINHN — I KaIpOBOTO
B1IOOPY, TpETi OpIEHTOBAaHWMM Ha HAYKOBl JOCHIDKEHHS 31 CKJIAIHUMH
CTATUCTUYHUMH MOIYJISIMU. BaXXITMBO TaKOXK yHNEBHUTHUCS, 10 MpOrpaMa mnepeadavae
3aXMCT JaHUX Ha BIAMOBIJIHOMY pIBHI, OCKUIBKM NHTaHHSA KOH(IJCHIIIHHOCTI B
MICUXOJIOTIYHINA cepl HaOyBae 0COOIUBOTO 3HAUCHHS.

[[lo6 BOpoBamxkeHHs OyJO crpaBal €PEeKTUBHUM, HEOOXITHO 3a0€3MeunuTu
HaJISKHY TEXHIUHY MATPUMKY Ta HaBUAHHS NIEPCOHATY, SIKHH MPAIIOBATUME 3 ITUMU
cucteMaMu. llonekynn AOBOAWTBHCA Y3roJKyBaTH poOOYl MpPOLECH MIXK KIJIbKOMa
BIIIUVIAMU YM HaBITh OpPraHi3allisiMU, KOJU HIEThCS MPO MacCIITaOHI JOCHIAHUIBKI
MPOEKTH. Y TaKUX BUMAAKAX JOLULIBHO NPU3HAYMTH BIAMOBIAAIbHY 0cO0y a0o rpymy,
[0 KOOPJAMHYBaTUME BIPOBAKEHHS U BIACTE)KyBaTHUME BCl TEXHIYHI, MPaBOBI Ta
MeTOANYHI actiekTu. Kpim Toro, BapTo 3ay4yaTH i caMHX PECTIOHJICHTIB: Ha/laBaTH iM
THCTPYKIIIT Ta MOSICHIOBATH, SK MPAIIO€ CUCTEMa 1 YOMY BaXKIMBO JOTPUMYBATHUCS
BCTAHOBJICHUX MPABUJI 3alIOBHEHHS TECTIB.

Ha 3aBepmieHHs Bii3HAYMMO, 110 aBTOMAaTH3alllsd — IIe, HacaMIlepel, IHCTPYMEHT,
MOKJIWKAHUM JIomoMaratv, a He 3aMiHioBaTH TpodeciiiHuil AO0CBiA IMCHUXOJIOTa.
OOunCIIOBaIbHI  AJITOPUTMH MOXXYTh IIBHAKO BHUIATH MAaTEMaTHYHO KOPEKTHUU
pe3yibTaT, aje KIHIIEBE CJIOBO MPO Te, K caMe HMOoro IHTepIpeTyBaTH Ta K1 MOJaTbII1
KPOKHM BXXMBaTH, Mae€ 3anumiatucs 3a QaxiBieMm. Came Take MOE€THAHHS TIIMOOKOi
€KCIIEPTU3H 1 TEXHIYHUX MOKJIMBOCTEN 1aCTh 3MOT'Y OTPUMATH CIIPaB/il JOCTOBIPHI Ta
KOPUCHI pe3yJIbTaTH, CTUMYJIOBaTUME TOJAJbIIl JIOCHIIKEHHS W  3arajioM
PO3BUBATUME Tally3b, pOOJSYM 1i OLIBII JOCTYIMHOI, ONEPATUBHOIO Ta BOJHOYAC
HAYKOBO BUBAKEHOIO.
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IMCUXOJIOTTYHA NIITPUMKA JITEM I HIJUIITKIB B
YMOBAX BINHHA

Yepuosa Basepist
Buxkmanau
XapKiBCbKHUI HALlIOHAIBHUNA MEAUYHUN YHIBEPCUTET

AKTyaJbHICTh AocaiI:KeHHs. B ymMoBax moBHOMacITaOHOI BIHH, IO TPUBAE B
VYkpaiHi, ICUXOJOTTYHUM CTaH JITEH 1 MJTITKIB 3a3HA€ 3HAUHUX BUMPOOYBaHb. JiTH,
SK OJIHA 3 HAMOUIBII BpPA3JIMBUX COIlAIbHUX TPy, BIAYYBAIOTh TJIMOOKWN BIUIUB
BOEHHUX MOJi{, IO IMO3HAYAETHCA HA IXHHOMY EMOIIIHHOMY, KOTHITUBHOMY Ta
COILIIAIBHOMY PO3BUTKY. [lepekuTuii TpaBMaTUYHUI OCBiJl, BUMYIIEHa Mirpartis,
po3iyka 3 Oarbkamu, repeOyBaHHS B HEOE3MEYHUX YMOBAaX YW OKymamii — BCi I
(bhakTOpu MOXYTh CIPUYMHUTH PO3BUTOK IMOCTTPABMATHYHUX CTPECOBUX PO3JAIIB
(ITTCP), nenmpecuBHUX CTaHIB, TPUBOXKHOCTI, MOPYIICHb MOBEIIHKA Ta COLIAJIBHOI
ne3amanTarii.

CyyacHi JOCHIIP)KEHHSI BIUIMBY BIMHM Ha MCHUXIYHE 3J0pOB'S OITEH Ta IMiIJIITKIB
CBIJIYaTh MPO CEPHO3H1 BUKIUKH, 3 IKUMH CTUKAETHCS CYCIUIBCTBO y cepl HalaHHSA
MICUXOJIOTIYHOT JIOMOMOTU. YKpPAiHChKI Ta 3apyOikHI BUEH1 pO3IIISAAIOTH HIMPOKHMA
CIIEKTp MpoOJIeM, 3yMOBJICHUX BOEHHUM TPaBMAaTUYHUM JOCBIJIOM, aHAII3yIOUH HOTO
BIIMB HAa ICHUXOEMOIIMHUN CTaH JITCH, MEXaHI3MH aJlanTallii Ta MOKJIMBI HaCIIIKH
noctrpaBmatuudoro crpecy. IIpopox H. B., boiiko C. T. ta Hapenko JI. T.
JTOCHDKYIOTh TIMTaHHS ajanTaiii Ta Je3ajanTaiiii JiTed B yMOBax BiiHH,
BUOKPEMJTIOIOYM KJIFOUOB1 ACIMEKTH IICUXOJIOTIYHOT MIATPUMKH Ta PO3POOJISIOUH
e(eKTUBHI METOJIM BTPYYaHHS JJIsl MiHIMI3aIlll HETaTUBHUX HACIIIKIB ICUXOTPABMH.
30KkpeMa, BOHH HAroJONIyIOTh Ha BaXKJIMBOCTI PAaHHBOT JIarHOCTUKH Ta 3aCTOCYBaHHS
KOMIUIEKCHUX TIporpaM peaodumiTaiiii, sKi BpPaXxOBYIOTh BIKOBI Ta I1HAMBIIYaJbHO-
IICUXOJIOT1YHI 0COOIMBOCTI JUTUHH [5].

Kynpeesa O. 1., [Tomsaxosa B. 1. Ta Cromsapuyk O. A. akIeHTYIOTh yBary Ha TOMY,
[0 TPUBAJIMI BIUIUB CTPECOBUX TOJIH Ta BIAIYTTS HEOC3MEKH MOXKYTh MPU3BECTH J0
PO3BUTKY JAEmpecii, TPUBOXKHUX PpO3JIaJiB, MpoOJeM Yy colianizaili, a TaKoxX
(dhopMyBaHHS CTIMKUX JECTPYKTUBHUX MOBEAIHKOBUX MOJIENEH y MITei Ta MiJJTITKIB.
Oco06MBy yBary BOHM MPUILISIOTH aHATI3y HACHIAKIB BUMYIIIEHOTO MEPECESICHHS Ta
KUTTS y 30HaX OOMOBUX [1{, 3a3HAYAIOUH, 110 MEPEKUTI TPABMHU YacTO 3MIHIOIOTH
CHPUMHATTS HABKOJIMIHBOTO CBITY, MIABUIIYIOUA PU3HK PO3BUTKY TPHUBAIHX
MICUXOEMOLIMHUX OpYILIeHb. AHAIOTIYHOT TyMKHU AoTpumyeThes Kicapuyk 3. I, sika
pO3IIIA/Iae€ PeaKIlii JITeH, 10 CTadM CBiAKaMU OOWOBUX i a00 MEPEXHJIA BTpaTy
OJIM3BKUX, HATOJIONIYIOYM Ha TEPEBUINCHHI iXHIX aJanTalliiHUX MOMXJIHBOCTEH Ta
BHUCOKIl IMOBIpHOCTI (hOpMyBaHHS Y HUX XpoHIYHUX cTpaxiB [4]. Turapenko T. M.
aHaII3y€e MOBrOTPUBAJIl HACTIAKK TICUXOTPaBMHU, 30KpEMa CXWIBHICTh JIO0 PO3BUTKY
[ITCP, npurHideHUX €MOI[IMHUX CTaHIB Ta JECTPYKTHUBHUX CTpATEriil MOBEIIHKH.
Hapenko JI. I'. Buninsie OCHOBHI CTail MCUXOJIOTTYHOIO pearyBaHHs Ha TPaBMy — BiJ
HOpPMaJbHOI ajamnTaiii J0 TICUXIYHOI Je3ajanTaiii Ta po3JajiB aJamnTailii,
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HaroJIOIIyIOYH, 1110 TpHUBajie MnepedyBaHHS y CTPECOBUX YMOBAX 3HAYHO MIABHUIILYE
HMOBIPHICTb PO3BUTKY OCTaHHIX [8].

3apyOiKHI AOCTIAHUKH TaKOX 3BEPTAIOTh yBary Ha MpoOJieMy TpaBMAaTUYHOTO
noceiny nmitedt. Tak, Yule W. anamizye I[ITCP y miteii, mo nepexxuian macitabHi
KatacTpodu, MOPIBHIOIYH MEXaHI3MH aJanTaIlii A0 Pi3HUX BUIIB CTPECOBUX IOJIN
[11]. Sakuma A., Takahashi Y. ta Ueda 1. gocmimxyroTs piBens aempecii ta [ITCP
cepel pATYBAJIBHUKIB MIiCHsI Beaukoro cxiHOSMOHCHKOTO 3€MIIETPYCY, IO T03BOJISE
IIPOBECTH aHAJIOT11 3 TICUXOJIOTTYHUMH HACI1IKaMH1 BIMHU JJI IUB1JILHOTO HACEJICHHS.
VY CBOIX JOCHIDKEHHSX BOHM HArojolyIOTh Ha BaXKIMBOCTI BIIPOBAKECHHS
CTPYKTYpOBaHUX IIporpaM peaOumTalii, sKi BpaXxOBYIOTh  COIIIOKYJbTYpHI
0COOJIMBOCTI Ta pIBEHb OCOOMCTICHOT CTIMKOCTI mocTpakaanux [10].

Buksian ocHoBHOT0o MaTtepiajiy. HaykoBlil HaroJonryoTh Ha TOMY, 10 HACTIIKA
BIMHU U4 JiTel Ta MJITKIB MalOTh KOMIUIEKCHUM XapaKTep, OCKIILKH OXOILTIOIOTh
oJipazy JeKuIbka chep NCUXIYHOro (YHKIIIOHYBAaHHS, BKJIIOYAIOYM KOTHITUBHY,
€MOI[IIiHy Ta MOBEIIHKOBY. Y MeXaX KOTHITUBHOIO DPIiBHS TpaBMaTUYHHUI OCBIA
BIUIMBAE Ha 3JaTHICTh AUTUHU 00poOIsITH 1HGOpMaIlio, POpMYyBaTH TOBrOTPUBAIY
naMm’siTb Ta KPUTHYHO OCMMCIIOBATH MOAll, IO BiAOyBalOThCs HaBKoJO. YacTo
CIIOCTEPITAa€ThCS 3HMKEHHS! KOHLIEHTpAIli yBaru, TPYIHOII y HaBYaHHI, MOT1PIIECHHS
aQHAJIITUYHOIO MHCIICHHS Ta MiJABUINEHA BPA3JIMUBICTh JI0 CTPECOBUX TPUTEPIB, IO
MOXXYTh HarajyBaTh Mpo TpaBMaTU4YHUI NOCBIA. HecTaOUIbHICTh y 30BHILIHBOMY
CEpENOBUIL, BIJICYTHICTb CTPYKTYpOBaHOIO HaBYaJbHOTO IIPOLECY Ta YaCTi
NepEepUBaHHS OCBITHBOTO MPOLIECY JUILE TOCHIIIOIOTH 11 TPYAHOIL], 1110 B [TOAAIBIIOMY
MO>K€ BIUIMBATH HA aKaJEMIYHY YCHIIIHICTh Ta 3aTaJIbHUM 1HTEJIEKTyaIbHUI PO3BUTOK
aatuHy [1].

Ha emoriiiiHoMy piBHI HACHIIKM BiMHW IS JITeH MOXYTh BapilOBaTHCS BIJ
TOCTPUX PEaKiliii TPUBOTU Ta CTpaxXy J0 XPOHIYHUX CTAHIB €MOIIMHOTO BUCHAKECHHS
Ta gemnpecii. Emomiiina cdepa IUTHHU MiAJAE€ThCS 3HAYHOMY HAaBaHTAKEHHIO,
OCKUIbKM BOHA 3MYyIlIEHA TEPEKUBATHU BTpATy MOUYTTS O€3MEeKH, HEBU3HAYCHICTDH
MaiiOyTHHOTO, PO3IYKY 3 OJU3bKMMHU a00 HaBITh Oe3mocepenHi 3arpo3u *kutTio. Lle
MO€E MPU3BOJUTH N0 (POpPMYBaHHS JOBFOTPUBAIMX BIAYYTTIB O€3MOPaTHOCTI,
€MOIIIITHOT XOJOIHOCTI a00, HaBNAKH, TMEPUYTIAMBOCTI A0 30BHIIIHIX MOJIPA3HUKIB.
JliTH, sIKI epeXWIn BIMCBKOBI [ili, YaCTO JEMOHCTPYIOTh €MOLIMHY HECTAaOUIbHICTb,
AKa TPOSABISIETBCS Y YaCTUX Mepernagax HAacTPOl, CXMIJIBHOCTI A0 CII3JIMBOCTI abo
arpecii, TpyJIHOIIIAX y BUPAKEHHI MOYYTTIB Ta HEBMIHHS aJ€KBAaTHO pearyBaTd Ha
cTpecoBi cutyarlii. Hepimko BOHM BTpayarOTh 3[aTHICTH JOBIPSATH OTOYEHHIO, IO
YCKJIQIHIOE TIPOIeC TICHMXOJOTIYHOI pealiumiTamii Ta I1HTErpamii y CcoIlialbHe
CEpEIOBHUILIE.

[ToBeniHKOBHI PiBEHb TAKOXX 3a3HAE CYTTEBUX 3MiH, OCKIJIBKH CTPECOBI (pakTopu
MOXXYTh BIUTMBATH HA 3BUYHI CTpaTerii cormianbHOi B3aemofili autunau. [limmiTku Ta
TITH, K1 MEPEKWIA BOEHHI MOJII, HEPIAKO AEMOHCTPYIOTh 3aMKHYTICTh, YHUKAIOTh
KOHTAKTIB, BUSABJISIOTH MIJBUILEHY 00EPEXKHICTh Ta HEIOBIPY 10 HE3HANOMUX JIFOCH.
B oxpemux Bumagkax Bi3HAYAETHCS CXWIBHICTH 0 PETPECHUBHOI MOBEMIHKH, KOJH
JITH TIOBEPTAIOTHCA 10 OUIBIN paHHIX MoOJieNield PO3BUTKY, HAMPHUKIIAJ, MOYMHAIOTH
PO3MOBJISITH AUTSYOI0 MOBOIO, OTPEOYIOTh MOCTINHOI yBaru abo BUSIBIISIOTH CTpax
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3JIMIIATHCS Ha caMoTi. HaroMicTh NesKi MiAJITKH MOXXYTh BUSBIISITH arpecCUBHY
MOBE/IIHKY, MPArHyTH JOMIHYBaTH y COIIAJIbHUX Tpynax a0o, HaBMaKW, BTpavyaTu
1HTEpeC [0 CIHUIKYBaHHS Ta MPOSBIATH amariio. BaXXIMBUM acmekToM € TakoxX
MOPYIIEHHS CHY, MiJBUIIICHA IPATIBIUBICTh, IMITYJIbCHBHI BUMHKHA 200 CXUIIBHICTD JI0
PU3UKOBAHOI MOBEMIHKY [3].

BapTto 3ayBakuTH, 110 YUM JIOBIIIE JUTHHA MepeOyBa€ y CTaHl 3arpo3H JKUTTIO Ta
¢bi13uuHii Oe3meri, THM CHIbHINIE B1IOYBAa€ThCS 3aKPIIUICHHS MATOJIOTIYHUX (opM
pearyBaHHs Ha CTpec, W0 MOXE NPHU3BOAUTH JIO XPOHIYHOTO EMOIIHHOIro
HaANpy>KeHHs, BTpaTH ©0a30BOr0 MOUYYTTS Oe3neku Ta (POpPMYBaHHS TPUBOKHUX
posnazniB. TpuBaje iCHyBaHHS y CTaHI MOCTIMHOIO CTPECYy BHCHAXY€ ajarTaiiiiHi
MEXaHI3MHM JUTUHH, 3MYIIYIOUMd ii BUKOPUCTOBYBATH CTpaTerii BUKUBAHHS, SIKI
MOXXYTh MaTW JECTPYKTHUBHUN XapakTep, HANpHUKIaa, COIlajdbHE BITUY>KEHHS,
eMOIIIHY 3aKpUTICTh 400 arpeCUBHICTb.

BikoBuii mepioj, y SIKOMy JAMTHHA CTUKAETHCS 3 BIWHOIO, BIJITPAa€ BUPIIIAIbHY
poJib y (pOpMyBaHHI MCUXOJOTYHUX HACHIIKIB. JIOMIKUIbHITA HAHOUIBII BPa3IuBl J10
TpaBMaTHYHUX TOJINA, OCKUIPKM IXHS HEpBOBa CHCTEMa IIl€ HE 37aTHA aJEKBATHO
ompalbOBYyBaTH 1H(pOpPMAIlI0 MPO HEOEe3NeKy, IO CIPUYUHSIE BUPaXKEHI €MOIlINHI
peakuii y ¢popmi miady, CTpaxy po3jiyKH 3 OaTbKaMu, MOPYUIEHb CHY Ta PErPECUBHOI
MOBEIIHKKA. MOJIOAII MIKOJISAPl MOYMHAIOTH YCBIJIOMJIIOBATH PEANIBHICTh 3arposu,
MpoTe 4Yepe3 OOMEXEHY 3JaTHICTh [0 pallOHAIBHOIO aHajizy BOHH MOXYTb
(aHTa3yBaTH Ta CTBOPIOBATH BJIACHI YSIBICHHS PO HEOE3MEKY, 10 YaCTO € I11e OLIbII
TPUBOKHUMH, HIXK peanbHl mofii [2]. ¥V miamiTkoBoMy Billi, KOJU Bke c(hOpMOBaHi
CKJIQJIHI KOTHITHMBHI MpOIIECH, BiiHa MOK€ BUKIMKATH MOUYYTTS O€3CHIUIS, BTPATH
KOHTPOJIIO HAaJ JKUTTSAM, IO HEPIIKO CYNPOBOJKYETHCS NEMPECUBHUMH CTaHAMH,
MIMOOKUMH  €K3UCTEHIIMHUMU ~ PO3JyMaMH, BTPaTOK MOTHBAIlli Ta HaBiTh
cyiluaanbHUMU PU3UKAMHU.

PiBeHb miATPUMKH 3 OOKYy POJMHHM € OJHUM 13 HABAaroMmilllMX YHWHHHUKIB, IO
BU3HAYAIOTh CTIMKICTh IUTUHU IO BOEHHOTO cTpecy. [iTh, sSiki MarOTh €MOIITHO
CTaOUIBHUX Ta MIATPUMYIOUMX OaThKiB, HabaraTo piuie J1eMOHCTPYIOTh MATOJOT14HI
peakiii Ha TpaBMaTH4YHI MOJil, OCKIIBKH JOPOCHI CIYTyIOTh AJII HUX PETyIsTOPOM
eMoIliiiHoi piBHOBaru. HaBnaku, y ciM’sX, e OaTbKu cami MEPEKUBAIOTh CUIIbBHUN
CTpEC, MPOSBIISIIOTh HAIMIPHY TPUBOXXHICTH a00 €MOIIMHY HECTaOUIbHICTh, MITH
YacTille JAEMOHCTPYIOTh O3HAKM MOPYLIEHb TCUXIYHOTO 3J0pPOB’S, OCKIIbKH
BIJICYTHICTh TO3UTUBHOI MOJZIENl TOJOJAHHS TPYIHONIIB MIJCUIIOE  iXHIO
HEBU3HAYEHICTH 1 cTpaxu [9]. Y 1bOMy KOHTEKCTI OCOOIMBO BaXKJIMBUMHU € CTOCYHKU
MK OaTbKaM{ Ta JUTHHOIO: YUM TEIUIIIIN Ta BIAKPHUTIIII B3a€EMHUHH B POJMHI, THM
OUIbIIIe MIAHCIB, IO JUTHHA MATHME PECYpPCH IS aJanTailii HaBiThb Y KPUTUUHUX
oOcTaBUHAX.

HasBHicTh pecypciB ajis ajanTaiiii TakoX BiAIrpae 3HaA4YHY poiib Yy (opMyBaHHI
MICUXOJIOTIYHOT CTIMKOCTI JTUTUHU B yMoBax BiHU. Di3uyHi yMOBU NpPOKUBAHHS,
JTOCTYM JI0 OCBITH, MEIUYHOI JIOTIOMOT'H, KOMYHIKAIlIA 3 OJU3bKUMHU Ta OJHOJITKAMHU
MOXKYTh ICTOTHO BIUIMBATH HA PIBEHb CTPECY Ta MOXJIMBOCTI IUTHHU BIOpATHCA 3
nepexXxuTUMH noAisiMu. Hanpukian, 11Ty, ki OTPUMYIOTh MOXJIMBICTh MPOAOBKYBATH
HaBUYaHHA Ta COLIAJIbHY B3a€MOJIII0, JEMOHCTPYIOTh HIXKUMN PIBEHb AENPECUBHUX Ta
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TPUBOKHUX CHUMIITOMIB, OCKUIBKH 30€pEKECHHS 3HAMOMMX COIlaJbHUX 3B S3KIB 1
3BUUYHUX KUTTEBUX PUTYATIB CIIpHsie cTallmi3alii eMoriiHoro ctany. HaromicTs aitu,
SIK1 OTMHSIOTHCS B 130JIAII11, MalOTh OOMEKEHUN JOCTYH JO0 KOMYHIKallii, OCBITH Ta
MICUXOJIOTIYHOT MiATPUMKH, YaCTIIIEC CTHKAIOTHCS 3 TPUBAIMMH ICHXOEMOIIMHUMHU
MOPYIICHHSMHU, OCKITBKH BTPAadalOTh 3B’S30K 13 COIIAJbHUM CEPEAOBUINEM 1
BiTUyBalOTh ce0€ BiIipBAHUMH BiJT 3BUYHOTO JKHUTTS.

[Tporiec ncuxonoriuHoi MATPUMKH JIITEH, K1 3a3HAJIM BIUIMBY BOEHHUX MO/1H, Ma€e
OyTH KOMIUIEKCHUM 1 OaraToeTamHuM, 10 3a0e3neduTh €(EeKTHUBHE BiJIHOBIICHHS
iXHBOTO MICUXO0EMOLIIHOTO cTany. HagaHHs Takoi JomoMoru nepeadaydae mociiioBHe
IIPOXO/KEHHS KIJTBKOX PiBHIB poOOTH, sIKI CHpsIMOBaHI Ha JIarHOCTHKY €MOIIIMHOTO
CTaHy, KOPEKIIiI0 HACIIJIKIB TPAaBMaTHIHOTO JOCBIY, PO3BUTOK MEXaHI3MiB ajanTariii
Ta TIOCTYNOBE IOBEPHEHHS JI0 CTaOUIBHOTO COIIAJIbHOTO (PyHKIIIOHYBaHHS. Taka
CTPYKTYPOBAHICTh MOSICHIOETHCS TUM, IO JITH MAalOTh PI3HY UyTJIHBICTb JI0 CTPECY
3aJIeKHO B1J] BIKOBUX OCOOJMBOCTEH, PIBHS MIATPUMKH 3 OOKY JIOPOCITHUX 1 BIACHHUX
IICUXOJIOTTUYHUX pecypciB [3].

[Tepmmii eTan ICUXOJIOTIYHOT JOTIOMOTH TIepe0ayae BCTAHOBICHHS JOBIPIUBOTO
KOHTAKTy 3 JUTUHOIO Ta MPOBEJICHHS JIETAIbHOTO OI[IHIOBAHHS i1 €MOIIIHOTO CTaHy.
[lcuxonor mMae OoTpUMAaTH KOMIUIEKCHY 1H(MOpMaILi0 Mpo MEPEXKHUTI MOAli, PIBEHb
TPUBOKHOCTI, HasiBHI CTpaxu Ta OCOOUCTI peakilii Ha cTpecoBl (akropu. Lls ominka
3MIICHIOETHCS 3a JOMIOMOT 00 CIIOCTEPEKEHB, KITHIYHUX O€C1/1, MPOEKTUBHUX METOIUK
a00 creriaai30BaHuX TECTIB, IO JO3BOJISIOTh BU3HAYUTH OCHOBHI MOTPEOU JUTHHH Ta
niaiopaty HaoUIbIl ePEeKTHBHI METOAM KOpekIli. B 3amexHoCTi Big Xapaktepy
MEPEeXKUTOI TPAaBMU MOXKYTh 3aCTOCOBYBATHCS KOTHITUBHO-TIOBEIIIHKOBI TEXHIKH,
METOJ/IM apT-Tepallii, irpoBa Teparis ado TUIECHO-OPIEHTOBAH1 MIXOH, SIKI CIIPUSIOTh
3HIDKEHHIO PIBHS IICUXOEMOIIIITHOTO HAMPY>KEHHSI Ta BITHOBJICHHIO BITUYTTS OC3IEKH.

Hpyruit  eran copsMoOBaHMM Ha  Oe3MOCEpeHI0  KOPEKII  HAaCHIJKIB
TPaBMAaTUYHOTO JOCBimy. TpuBamuii BIJTUB CTpPECY MOXKE MPU3BOJUTH TO 3MIiH Y
MOBEIHII, EMOLIiIHIN cdepl Ta KOTHITUBHOMY CIPUUHSTTI, 1110 CTBOPIOE MEPEAYMOBU
IUISL PO3BUTKY CTIMKMX HETaTUBHHUX IEPEKOHAHb IMPO BJIAcCHY Oe3MmopajaHICTh abo
HeOE3MeYHICTh HaBKOJMIIHBOTO CBITY. PoOOTa Ha 11bOMY piBHI nepeadayae 3MiHY
JNECTPYKTUBHUX YCTAHOBOK Ta HaBYaHHS AiTed croco0aM e(PEeKTHUBHOTO MOJO0JaHHS
TPUBOXKHUX cTaHiB. OcoOiMBe 3HAYeHHS Mae (OpMyBaHHS HABUYOK EMOILIITHOL
peryJsli, o T03BOJIsiE€ TUTUHI KOHTPOJIOBATH CBOI PEaKIIii, MOCTYOBO M030yBaTHCS
CTpaxiB Ta BIJHOBJIIOBATHU BIIEBHEHICTh Y COOl. BaXIMBUMHU 1HCTPYMEHTAMH IIbOTO
eTamy € KOTHITUBHO-TIOBEIIHKOBI IHTEPBEHIIIi, CIPSMOBaHI Ha 3MiHY HETATHBHHX
JYMOK, a TAaKOX METOJIA €KCIIO3UIIIITHOT Teparii, 10 JOOMararTh JUTHHI TTOCTYIIOBO
B3aEMOJIISATH 3 CUTYyaIlISIMH, SIKI BUKJIIMKAIOTh EMOIIMHUN THCKOM]OPT.

[TapanensHO 3 KOPEKIIIHHOIO POOOTOIO BiIOYyBAETHCS PO3BUTOK aJanTalliifHUX
MEXaHi3MiB, 10  CHOPUSAIOTH  MOCTYNOBOMY  BIJHOBJIEHHIO  COLIaJbHOTO
byHKIIOHYBaHHS AUTHHU. OTHUM 13 KJIIOYOBUX 3aBJIaHb € HABYAHHSI KOHCTPYKTHBHHX
CTpaTeriii MmoJiojaHHs TPYIHONIIB, IO JO0MOMAara€ IUTUHI 3HAXOAUTH €(EeKTUBHI
pIIICHHS B CKJIQAHUX 00CTaBUHAX. Ba)kiBe 3HaYCHHS MAa€ PO3BUTOK KOMYHIKATHBHUX
HaBUYOK, SIKI CIPHUSAIOTh 3HIXKCHHIO PIBHS COLIAIBHOI 130JIS11iT Ta (hOpMYBaHHIO
MO3UTUBHUX COLIAJbHUX 3B’SI3KIB. BUKOpPUCTaHHS METOJIB TIJIECHO-OPIEHTOBAHOI
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Teparii, AUXaJIbHUX BIIPaB, TPEHIHTIB 3 €MOINHOT PeryJsiii J03BOJIAE€ JUTHHI
HABUUTHUCS CIPABISATUCA 31 CTPECOBUMH CTaHaMH 0€3 IIKOAW IS BJIACHOTO
MICUXI9HOTO 3710pOB’s [9].

Hactynauit eram mepenbadae akTUBHE 3allyd€HHsS IUTHHU JIO COIAJIBHOTO
CEepeAOBHINA, IO € HEOOXITHUM JUIS BIJHOBICHHS Ii 1HTErparmii y CYCIUJIBCTBO.
CtBOpeHHS 0€31EeYHOTr0 IMIPOCTOPY, Y SKOMY JUTHHA MOKE B3aEMOJIISATH 3 OAHOITKAMH
Ta OpaTH ydacTh y CIUIBHUX MPOEKTAX, IOMIOMArae i MOCTYIOBO BiTHOBUTH JIOBIpY
70 cBiTy. ['pymoBi TpeHIHTH, apT-Teparlis, COIllaJibHI TPy Ta 1HTEPAKTUBHI METOIU
HAaBYaHHS CHOPUSIOTH TMOJOJAHHIO HACHIAKIB cTpecy Ta (OpPMYIOTh HaBUYKU
E€MOIIIMHOTO CAMOKOHTPOJTIO. 3aBSKH MIATPUMIIL 3 O0KY OJTHOMITKIB JUTHHA OTPUMYE
MOXKJIMBICTh PO3JUIMTH CBOi IEPEKUBAHHS, IO 3HMXKYE PIBEHb BIIUYKEHOCTI Ta
CIIpHUsI€ EMOIIMHOMY BiTHOBJICHHIO.

3aBepiianbHUi eTan podOTH 3 AUTHHOIO MOJIATAE Y MOHITOPUHTY €(EKTUBHOCTI
MICUXOJIOTIYHOTO BTPYYaHHS Ta OILIHII HOTO JOBrOTPUBAIIMX pe3yibTaTiB. Perymspue
CIIOCTEPEKEHHS 3a MOBEAIHKOBUMHU Ta €MOIIMHUMHU 3MIHAMH JO3BOJISIE CBOEYACHO
BUSBIIAITH MOXKJIMBI TPYAHOINl B ajamnTallii Ta KOPUTYBAaTH CTpaTerii MiATPUMKHU
BIAMIOBITHO 70 MOTPeO AUTHUHH. Y BHUIIAJIKaX, KOJM 30€pIraroThCs MPOSBU TPUBOKHUX
a00 JCIPEeCUBHUX CTaHIB, MOKYTh OyTH 3aCTOCOBaH1 JOJATKOBI IICHXOTEPAIEBTUIHI
3aX0J1, 0 COPUATAMYTb 3aKPIMICHHIO MO3UTUBHUX 3MIH Ta (POPMYBAHHIO CTIHKOCTI
nepe]l CTPECOBUMH CHTYaIlisMu [7].

VY 11p0My Mpolieci BaKIIMBA POJIb HAEKUTh OaThKaM, 5K 3a0€3MeUyI0Th EMOIIIITHY
MIATPUMKY Ta CIPUSIOTH CTa0LIBHOCTI Y JKUTTI IUTUHU. B3aeMozist 3 TUTUHOIO Yepes
BIJIKpUTI O€CifM, CHUIBHY JISJIbHICTh Ta CTBOPEHHS MependadyyBaHOTO CEepeOBHINA
JoroMarae i JIermie aaanTyBaTUCs A0 HOBHX peaniii. BaxmuBo, mo0 OaTbku
BHU3HABAJIM €MOIIli IUTUHU, HaJIABAJIM 1l MOKIIUBICTh BIJILHO BUCTIOBIIIOBATU MOYYTTSI
Ta He MPUTHIYYBaJH ii nepexkuBanHs. CIijbHE MIaHyBaHHSA JHS, BCTAHOBJICHHS HOBUX
pUTyalliB Ta MIATPUMKA y MOLIYKY MO3UTHBHUX ACMEKTIB y CKJIAJHHUX CUTYyallsx
cipusie (OpMyBaHHIO BiMUYTTsI KOHTPOJIIO HAJ BIACHHUM JKUTTSAM, IO € KIFOUOBUM
(akTOpOM y MO/I0JIaHH1 HACIIJIKIB CTpECY.

BucHoBknu. Biiina 3anuiae rmuOokuii ciuij y neuxiti JiTed, BIVIMBAIOUYU HA TXHIO
EeMOIIIHY CTIMKICTh, COLIAJIbHI HABUYKU Ta KOTHITUBHUHN PO3BUTOK. be3 HaylekHOI
MIATPUMKNA HACHIJIKM TPAaBMATHYHUX MEPEKUBAHb MOXKYTh 30€piratucs BOPOIOBXK
YChOTO KUTTSA, BUKJIMKAIOYM €MOIHI po3iaau, TPYAHOIIl Yy B3aeMOii 3
CYCIUIBCTBOM 1 poOIeMU 3 aganTaiiiero. ToMy MCHXoJoriyHa J0moMora Mae 0yTu He
JIUIIIE KOPEKIHOI, a i CIpsAMOBaHOIO Ha (DOPMYBaHHS JTOBTOTPUBAIUX CTPATETIH
MOJ/I0JIaHHS CTpEcCy.

EdexkTuBHICTS TICUXOJOTIYHOTO BTPYYaHHS 3HAYHOIO MIPOI0 3aJICKUTH BiJl
rIMOWHYU B3aeMO/I11 (paxiBIliB, POJMHHM Ta COIIaILHOTO CePEIOBHINA TUTUHU. be3neune
OTOYEHHS Ta CTa0lIbHI COIIANIbHI 3B’ SI3KU € HEOOX1THOK YMOBOIO TSI 11 BI/THOBJICHHS,
TOJI SIK BIJICYTHICTh €MOIIIHHOT MIATPUMKH MOKE MPU3BECTH JI0 XPOHIYHOTO CTPECY Ta
MOTJIMOJICHHST TICUXOEMOIIIMHUX TopymieHb. CaMe TOMy KOMIUICKCHA CHCTEMa
TICUXOJIOTIYHOT JOTIOMOTH TIOBMHHA BKJIFOYATH HE JIMIIIE TEPANCBTUYHI METOJANKH, a U
CTBOPEHHSI PECYpCHOI'0 CEpEeOBHINA, 110 COPUATUME ajanTailii JiTed y MUPHOMY
KUTTI.
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Po3BUTOK mporpaM JOBrOTPUBAIOI IMCHUXOJOTIYHOI MIATPUMKH € HEOOXITHUM
KPOKOM [IJIsl TIOJOJaHHS HACIIAKIB BifHH. BaXMMBO BpaxoBYBaTH I1HAWMBIAYyalbHI
OCOOJIMBOCTI KOKHOI TUTUHU Ta 3a0€3MEUUTH JOCTYITHICTh TOMIOMOTH Ha BCIX e€Tamax
BimHOBNEeHHsA. lle macTh 3Mory MiHIMI3yBaTH BIUIMB TpaBMaTUYHUX TOMIA Ta
CIPHUATHME BiJHOBJICHHIO €MOIMHOTO 0JIArOmoIy4ds, IO € 3al0pPyKOI0 370pPOBOIO
MaiOyTHBOTO TIOKOJIIHHSI.
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Abstract

The rapid development of sixth-generation (6G) communication systems presents
significant challenges, particularly in high-frequency bands such as millimeter-wave
and terahertz, which are vulnerable to ionospheric disturbances. As 6G aims to deliver
ultra-high data rates, ultra-low latency, and massive connectivity, understanding the
interaction between the ionosphere and radio wave propagation is critical. This paper
investigates the impact of ionospheric anomalies—such as phase scintillation, signal
absorption, and Doppler shifts—on 6G network performance. The Space-Air-Ground-
Sea Integrated (SAGSI) network architecture is proposed to address the diverse
communication needs of 6G, utilizing a multi-layer framework with global coverage.
The paper reviews advanced mitigation strategies, including Al-enhanced adaptive
signal processing, hybrid satellite-terrestrial networks, and real-time ionospheric
monitoring. It also examines the economic impact of ionospheric interference on 6G
infrastructure, emphasizing the need for international cooperation and coordinated
regulatory frameworks. Finally, the paper outlines future research directions, focusing
on predictive models, ionospheric monitoring, and improving 6G network resilience
against extreme space weather events. Introduction

The development of sixth-generation (6G) communication systems introduces
unprecedented challenges, especially in high-frequency bands such as millimeter-wave
and terahertz (THz), which are particularly susceptible to ionospheric interference [1].
Moreover, the vision for 6G networks—characterized by ultra-high data rates, ultra-
low latency, and massive connectivity—requires significant innovations in radio
science and engineering [2]. A promising approach for realizing 6G is the Space-Air-
Ground-Sea Integrated (SAGSI) network architecture, which leverages a multi-layer
framework to provide seamless connectivity across diverse environments [3]. As
illustrated in Fig. 1, this architecture comprises four interconnected layers:
® Space Layer: Low Earth Orbit (LEO), Medium Earth Orbit (MEO), and

Geostationary Orbit (GEO) satellites ensure global coverage and high-capacity

backhaul connectivity [3], [4].
® Aerial Layer: Unmanned Aerial Vehicles (UAVs), Aircraft and High-Altitude

Platforms (HAPs) offer agile, low-latency communication support in dynamic

environments [5].
® Ground Layer: Terrestrial infrastructures—including 6G base stations, fiber-optic

networks, and Internet of Things (IoT) devices—facilitate localized high-speed

connectivity [6].
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® Sea Layer: Underwater sensors and autonomous maritime systems extend

communication coverage to ocean regions [3].

At the core of the SAGSI architecture lies the ionosphere—extending from
approximately 45 km to 1200 km in altitude (highlighted in purple in Fig. 1)—along
with the neutral atmosphere. This dynamic system interacts bidirectionally with 6G
signals, enabling long-range skywave communications while also posing challenges
due to signal attenuation and propagation variability in high-frequency bands [1]. For
Instance, although terahertz communications offer substantial bandwidth and capacity,
they suffer from significant path loss and atmospheric absorption, which necessitates
the use of adaptive modulation and beamforming techniques [7], [8].

The ionosphere, composed of ionized plasma, exhibits complex spatiotemporal
dynamics driven by solar radiation, geomagnetic forces, and atmospheric gravity
waves [1], [9]. These factors lead to rapid fluctuations in electron density that adversely
affect radio wave propagation through phenomena such as phase scintillation, signal
absorption, and Doppler shifts. Consequently, a comprehensive understanding of
neutral atmosphere—ionosphere—magnetosphere coupling is essential for developing
effective interference mitigation strategies.

To address these challenges, researchers have proposed advanced techniques
including Al-enhanced adaptive signal processing, the integration of real-time ground-
space observational data, and hybrid satellite—terrestrial network architectures [2], [3].
In addition, high-performance computing (HPC) combined with data-driven
ionospheric prediction models aids in optimizing the forecasting and suppression of
ionospheric anomalies [8]. Complementary strategies—such as intelligent spectrum-
sharing and multi-layer network coordination—further enhance the resilience of 6G
systems [10], [11].
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Figure 1. 6G Space-Air-Ground-Sea Network Architecture with lonospheric
Signal Propagation Context.

By investigating the interplay between atmospheric dynamics (including
ionospheric dynamics) and 6G signal propagation, these research efforts aim to
advance robust, high-performance communication systems capable of operating
effectively in complex electromagnetic environments. This paper provides a
comprehensive survey and critical analysis of the challenges and methodologies in
addressing ionospheric disturbances and atmospheric attenuation in 6G networks. The
remainder of the paper is organized as follows: Section 2 reviews the significance of
neutral atmosphere—ionosphere—magnetosphere coupling studies for 6G network
development; Section 3 presents comprehensive strategies for investigating
ionospheric disturbances; Section 4 examines the economic impacts of ionospheric
interference on 6G networks; and Section 5 concludes with mitigation
recommendations and directions for future research.
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1. Significance of Neutral Atmosphere - lonosphere - Magnetosphere
Coupling Studies for 6G Network Development

2.1 Impact of the Neutral Atmosphere on Radio Wave Propagation

The neutral atmosphere, comprising the troposphere and stratosphere, plays a
significant role in the propagation of radio waves. Variations in water vapor,
temperature, and pressure within the troposphere can lead to the bending and scattering
of radio waves, affecting their transmission paths and signal strength. Studies suggest
that a 1 g/m?® increase in water vapor can lead to a 0.2 dB increase in radio wave loss.
Therefore, understanding and mitigating the effects of the neutral atmosphere is crucial
for maintaining communication quality in 6G networks.

To address this challenge, real-time atmospheric monitoring technologies are being
developed to predict and adjust for changes in radio wave behavior. By combining
these observations with machine learning algorithms, we can improve the accuracy of
radio wave predictions, ensuring stable communication even in varying atmospheric
conditions. As Richard Feynman famously said, "The beauty of science lies in its
ability to simplify complex phenomena into understandable models.” In the context of
6G, these models help manage the impact of atmospheric conditions on network
performance.

The goal of 6G networks is to provide global coverage and ultra-high-speed data
transmission. However, disruptions caused by inhomogeneities in the neutral
atmosphere, like the tropopause, can cause signal bending and attenuation. Developing
adaptive technologies that can compensate for these atmospheric effects will be
essential to maintaining reliable communications in 6G networks.

2.2 Influence of lonospheric Disturbances on 6G Networks

lonospheric disturbances, caused by solar activity (e.g., solar flares and coronal
mass ejections), geomagnetic storms, and atmospheric waves, can significantly impact
6G network performance by altering the electron density in the ionosphere. These
disturbances lead to radio wave propagation issues such as signal delays, fading, and
degradation, which can affect signal strength and phase, causing communication
disruptions that may last from minutes to hours. Research by the International Union
of Radio Science (URSI) emphasizes the importance of real-time monitoring and
predictive models to manage these disruptions and maintain network stability.
Geomagnetic storms and solar wind disturbances further destabilize the ionosphere,
creating ionospheric storms that degrade communication quality. As the ionosphere
becomes increasingly unpredictable, real-time systems are crucial to ensuring 6G
network resilience and performance during these anomalies.

It is worth mentioning that ionospheric disturbances also affect positioning systems
like GPS, where variations in ionospheric electron density cause refraction and
scattering of radio waves, leading to positioning errors. These errors can range from
several meters to tens of meters, especially during heightened solar activity, which is
problematic for 6G applications such as autonomous driving, remote healthcare, and
precision agriculture. To mitigate these issues, researchers are focusing on multi-
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frequency observations, differential correction techniques, and machine learning
models to predict and compensate for ionospheric delays, ensuring accurate positioning
even during disturbances. Addressing the challenges posed by ionospheric anomalies
Is essential to maintaining the high-performance and reliability demands of 6G
networks.

In summary, the coupling between the neutral atmosphere, ionosphere, and
magnetosphere is essential for understanding and managing the performance of 6G
networks. Atmospheric variations and ionospheric disturbances present significant
challenges to radio wave propagation, communication stability, and positioning
accuracy. To overcome these challenges, continued research into advanced monitoring
systems, predictive models, and adaptive technologies is necessary. By developing
these solutions, we can ensure that 6G networks are resilient to atmospheric and
ionospheric anomalies, ultimately achieving the high-performance and global coverage
envisioned for 6G.

2. Innovative Countermeasures to Mitigate the Impact of lonospheric
Disturbances on 6G Networks

lonospheric disturbances, such as those caused by solar flares and geomagnetic
storms, present a significant challenge to the performance and reliability of
communication systems, especially in advanced 6G networks. To ensure that 6G
networks can operate reliably despite these disruptions, innovative countermeasures
must be employed. This section explores the most effective strategies, including real-
time monitoring, predictive modeling, adaptive propagation techniques, and machine
learning-based solutions, that can mitigate the effects of ionospheric disturbances on
future communication networks.

3.1 Real-Time Monitoring and Detection Systems

Real-time monitoring of ionospheric disturbances is essential for mitigating their
effects on 6G network operations. Advanced monitoring systems utilizing Global
Navigation Satellite System (GNSS) receivers, low Earth orbit (LEO) satellites, and
high-frequency radar technologies can provide continuous, high-resolution data on
ionospheric conditions. This data can be used to detect disturbances early and provide
immediate alerts to network operators, enabling the implementation of corrective
actions. Techniques such as Total Electron Content (TEC) monitoring and ionospheric
tomography are becoming increasingly sophisticated, allowing for precise detection of
disturbances and their potential impact on signal propagation. Real-time detection
capabilities enable dynamic adjustments to the communication system, reducing the
impact of ionospheric irregularities on 6G network performance.

3.2 Data-Driven Prediction Models for Preemptive Actions

To further mitigate the impact of ionospheric disturbances, the development of
data-driven predictive models is crucial. These models leverage large datasets from
various ionospheric monitoring stations, satellites, and solar activity indices to predict
disturbances before they significantly affect the network. Machine learning algorithms,
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such as neural networks, support vector machines, and random forests, can be
employed to analyze historical data and forecast the likelihood of ionospheric
anomalies. By combining these predictive models with real-time monitoring systems,
network operators can be provided with early warnings and the necessary information
to implement preventive measures, such as adjusting frequencies or shifting signal
paths. These models not only predict disturbances but also quantify their potential
Impact on 6G systems, enabling proactive management of network resources.

3.3 Adaptive Communication Strategies for Dynamic Environments

Adaptive communication strategies are pivotal in ensuring stable 6G network
performance in the face of ionospheric disturbances. When disturbances are detected,
dynamic adjustments to communication parameters, such as frequency, signal
modulation, and power levels, can be made in real time to minimize signal degradation
and maintain reliable connectivity. Techniques like frequency hopping, beamforming,
and adaptive error correction are widely employed in existing communication systems
and can be adapted for 6G networks. By utilizing software-defined radio (SDR) and
network slicing, 6G networks can dynamically reconfigure communication paths and
resources, optimizing them in response to changing ionospheric conditions. This
adaptability ensures that the network can recover swiftly from disturbances and
continue to function efficiently even under adverse conditions.

3.4 Machine Learning for Interference Cancellation and Signal Enhancement

Machine learning techniques can play a critical role in mitigating the effects of
ionospheric disturbances on 6G networks, particularly with regard to interference
cancellation and signal enhancement. Through the use of deep learning models,
networks can learn from historical ionospheric disturbance data and predict
interference patterns in real time. By incorporating adaptive filtering algorithms, these
systems can filter out unwanted noise caused by ionospheric anomalies and enhance
the quality of communication signals. Additionally, reinforcement learning can be
applied to optimize network performance by continuously adjusting parameters based
on real-time feedback from the environment. This enables the network to continuously
adapt to changing conditions, maintaining high data throughput and low latency even
during ionospheric disruptions.

3.5 Collaborative Spectrum Management and Network Coordination

In addition to the previously mentioned countermeasures, collaborative spectrum
management and multi-layer network coordination are key strategies for mitigating the
effects of ionospheric disturbances on 6G networks. As the demand for spectrum
resources increases with the expansion of 6G networks, spectrum sharing technologies
and dynamic spectrum access are becoming essential. By collaborating across different
network layers and with other service providers, 6G networks can optimize the
allocation of spectrum resources in real time, reducing interference and ensuring that
critical communications are not affected by ionospheric disturbances. These
collaborative strategies can be enhanced by machine learning-based prediction models,
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which forecast interference levels and help reallocate spectrum resources more
effectively. Moreover, multi-access edge computing (MEC) and network slicing enable
localized, dynamic control over network resources, further improving resilience to
ionospheric disruptions.

3.6 Hybrid Solutions for Robustness and Resilience

A hybrid approach, integrating multiple countermeasures, offers the most robust
solution for mitigating the impact of ionospheric disturbances on 6G networks. By
combining real-time monitoring, predictive modeling, adaptive communication
techniques, and machine learning-based interference management, 6G networks can be
made more resilient to ionospheric anomalies. These solutions can be tailored to
different use cases and applications, ensuring that critical services, such as autonomous
vehicle communication or remote medical operations, are not adversely affected. The
integration of these technologies into a unified system will help achieve the desired
level of reliability and performance for 6G networks, even in the face of unpredictable
ionospheric conditions.

3. Economic Impacts of lonospheric Interference on 6G Networks

As introduced in the previous section, ionospheric disturbances present a
multifaceted challenge to the 6G network, not only compromising communication
quality but also potentially leading to significant economic losses. This section
discusses the economic implications of ionospheric interference on 6G networks,
including potential financial losses, operational challenges for network operators, and
the impact on emerging services that rely on 6G technologies.

4.1 Economic Loss Assessment Due to lonospheric Disturbances

The economic impact of ionospheric disturbances on 6G networks is substantial
and multi-dimensional. According to the International Telecommunication Union
(ITU), ionospheric disturbances can cause losses in the telecommunications industry
amounting to billions of dollars annually. For instance, in 2017, a severe solar storm
disrupted communications in Canada and Northern Europe, resulting in economic
losses estimated at tens of millions of dollars. Furthermore, ionospheric disturbances
can also affect emerging 6G services such as autonomous driving, remote healthcare,
and smart cities, which depend on reliable and uninterrupted network connectivity. The
disruption of these services not only results in direct economic losses but can also pose
risks to public safety. Therefore, accurately assessing the economic losses caused by
ionospheric disturbances is critical for formulating effective interference management
strategies and economic countermeasures. Predictive models incorporating machine
learning algorithms, such as random forests or neural networks, can analyze historical
disturbance data and its relationship to economic losses, providing more precise
forecasts for potential future losses. Additionally, real-time interference mitigation
strategies should factor in economic considerations to minimize disturbances while
controlling costs.
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4.2 Network Operator Response Strategies and Economic Considerations

In the context of the 6G network revolution, strategies for mitigating ionospheric
interference present not only a technical challenge but also an economic consideration
for network operators. As the goals of 6G networks evolve, operators must ensure the
stability and reliability of communication while striving for higher data rates and lower
latency. The scientific foundation of ionospheric disturbances indicates that natural
phenomena such as solar activity and geomagnetic storms, as well as human-induced
radio frequency interference, can adversely affect 6G networks. Consequently,
operators must invest in advanced interference management technologies, such as
adaptive beamforming, to dynamically adjust signal directions and reduce disturbances.
Additionally, machine learning applications can help operators monitor and predict
disturbances in real time, enabling them to take prompt mitigation actions.

From an economic perspective, 6G network operators must assess the potential
impact of ionospheric disturbances on their business. The ITU's report highlights that
ionospheric interference can lead to communication downtime of up to 10%, directly
affecting operator revenue and customer satisfaction. As such, operators need to
develop and optimize predictive models to identify and respond to disturbances
proactively. Designing real-time interference mitigation strategies requires technical
innovation, which may involve significant research and development investments.
However, effective interference management can reduce the economic losses caused
by disturbances, enhance network availability and efficiency, and help operators
maintain a competitive edge in a rapidly evolving market.

Furthermore, operators should consider the policy and regulatory frameworks
when addressing ionospheric disturbances. International cooperation and policy
coordination are crucial for establishing unified global standards for interference
management. Institutions like the ITU and the World Radiocommunication Conference
(WRC) play pivotal roles in shaping the regulatory landscape for ionospheric
disturbance management. Operators should actively participate in these international
forums to ensure that their technological solutions and business models receive global
recognition and support. Additionally, policies promoting technological innovation
and standardization, such as tax incentives and R&D subsidies, can reduce the financial
burden on operators, fostering healthy industry growth.

4.3 Impact of lonospheric Disturbances on 6G Network Investment and
Deployment

lonospheric disturbances pose a significant challenge to the investment and
deployment of 6G networks, which cannot be overlooked. The high-frequency and
wide-bandwidth characteristics expected of 6G networks increase their dependence on
ionospheric conditions, making them more sensitive to interference. According to ITU
reports, ionospheric disturbances can cause signal attenuation or even complete
communication link failures, affecting coverage over thousands of kilometers. For
example, in 2017, a powerful solar storm disrupted GPS signals globally, impacting
critical industries such as aviation and maritime navigation. Therefore, when deploying
6G networks, it is essential to account for the potential risks of ionospheric interference
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and implement corresponding mitigation measures to ensure network stability and
reliability. This requires substantial investment in developing and deploying advanced
interference management technologies, such as adaptive beamforming and machine
learning algorithms, as well as creating accurate ionospheric disturbance prediction
models to optimize network design and operation strategies. Decision-makers
evaluating 6G network projects must factor in these potential disturbances to avoid
future economic losses and operational risks.

4. Conclusion and Outlook

Addressing ionospheric disturbances in the context of the 6G network revolution
requires strong international collaboration and coordinated policy efforts. These
disturbances affect not only communication quality but also cause significant economic
losses, with billions of dollars in annual impacts on the global communication industry.
International cooperation can enhance monitoring, forecasting, and technology
exchange, improving prediction accuracy and mitigation strategies. Coordinated
policies are crucial to creating a stable legal framework that fosters innovation and
investment in 6G.

As 6G technology advances, regulations to manage ionospheric disturbances are
increasingly necessary. lonospheric variations significantly impact high-frequency
radio waves, affecting 6G performance and reliability. The ITU reports thousands of
communication failures yearly, resulting in economic losses. Clear regulations for
monitoring, assessing, and addressing these disturbances will ensure network stability
and critical infrastructure protection. These regulations should encourage international
cooperation, as ionospheric disturbances are a global issue requiring a unified response.

Technological innovation and standardization are vital for mitigating ionospheric
interference. Technologies like adaptive beamforming can reduce the effects of
disturbances, but widespread adoption depends on international standards, with
organizations like the ITU playing a crucial role. As machine learning advances,
standardized algorithms will ensure transparency and efficiency. Policies supporting
innovation and standardization will provide a foundation for the growth of 6G
technology.

Future research should focus on improving ionospheric monitoring, combining
GPS and LEO satellite data for real-time insights, and enhancing predictive models
using machine learning and historical data. Research into 6G resilience under extreme
ionospheric disturbances, such as solar flares and CMEs, is also crucial. Adaptive
technologies, multi-layer network strategies, and predictive models will help maintain
reliable service in the face of these disruptions.

In summary, while ionospheric disturbances pose challenges to 6G networks, they
also offer opportunities for innovation and global collaboration. Addressing these
challenges will support the goals of ultra-fast data transmission and ultra-low latency
in 6G, sparking the next wave of technological breakthroughs.
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Global trends in the development of educational systems in recent years have been
characterized by a number of key areas: digitalization of education, flexibility and
adaptability, competency-based approach, internationalization of education, project-
based and research-based learning, open education, cooperation with business.

Cranes are the most important element in the transport and technological chain and
largely determine the productivity of the entire production process. The most pressing
issue in the automation of cranes with flexible load suspension is the elimination of
load oscillations at the end of the handling cycle and the precise positioning of crane
mechanisms. The ultimate goal is to create a high-performance robotic crane that
performs all technological operations (including scooping) in an automatic mode
without the participation of a crane operator. The control parameter can be the speed
or acceleration of the suspension point, as well as the force. Most often, the acceleration
of the suspension point is chosen as a control, since in this case simple solutions are
obtained.

The greatest achievements in the use of microprocessor technology on cranes with
flexible load suspension belong to the leading crane companies in Japan, Germany, and
the United States [1].

To increase the efficiency of handling operations, it is advisable to use automation
and abandon manual control. This is especially true for hoisting machines with flexible
load suspension used for large cargo flows. The main problem that arises in the
implementation of such a project is the presence of a flexible load suspension, which
results in significant load oscillations, requiring significant time to eliminate load
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oscillations at the point of loading and unloading [2]. The operator of a lifting machine
does this by manipulating acceleration and deceleration, but this requires experience
and significant expenditure of physical and mental strength, he quickly gets tired and
accidents are possible. Therefore, it makes sense to free the operator from active
participation in the control of the aerial work platform and switch to an automatic mode
of operation.

When switching to automatic operation, the first step is to develop control laws that
will allow the reloading cycle to be completed in the shortest possible time, with the
elimination of cargo fluctuations and accurate positioning.

An entire feedback system is required that will provide complete information about
the progress of operations. A mathematical analysis of the movement of a cargo trolley
with a load on a flexible rope showed the need to use maximum accelerations in the
transitional sections of the cycle to achieve maximum performance [3]. We have
developed a program for synthesizing optimal control laws for any overhead crane.
The output is the main parameters (diagrams) in a time scan: the movement and speed
of the trolley and the load [4]. In the further programming of the microcontroller, it is
logical to take one of these parameters, namely, the speed of the trolley during
movement and make it the controlling one. The other parameters can be controlled by
means of feedback.

To implement such a project, a PC program was developed that uses the specified
basic parameters of the FPU and generates optimal control laws, the implementation
of which by automation means will minimize the time of the reloading cycle by
effectively eliminating cargo oscillations at the point of loading and unloading and the
number of acceleration-deceleration mode switches is also minimal. This program is
universal and can be used for any lifting machine with a flexible load suspension, where
the suspension point moves in a straight line. It can be an overhead crane, a loader, a
hoist, etc.

To verify the correctness of the obtained control laws, an original control system
based on the AT-Mega microcontroller was developed and experimental studies were
conducted on the basis of an electric hoist with a lifting capacity of 0.5 tons. First, the
main parameters of the hoist were measured, which are necessary for calculating the
optimal control laws, namely the mass of the hoist and the load, the length of the rope,
the driving force, the steady-state speed, and the static resistance force. The hoist was
also equipped with feedback sensors to compensate for the error. After calculating the
optimal control laws, they were stored in the controller's memory and implemented in
automatic mode. At the same time, the main parameters were recorded during
movement, namely the hoist speed and the load deviation from the vertical axis. They
are shown in Fig. 1.
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Fig. 1. Transient graphs; Y2 - hoist speed, Y4 - load speed; DELTA - load
deviation

It can be seen that after the hoist stops, the load oscillations are completely absent,
and the reloading cycle time and the number of control switches are minimal. VVarious
ways to eliminate load oscillations have also been investigated [5-8]. The first method
IS when the hoist is braked by a static resistance force. This method is preferable for
the drive because there are no shocks, but an error may occur due to the instability of
the static resistance force on different sections of the path. The second method is when
the hoist is braked by the motor by means of counter-circuiting. This is a more efficient
and predictable method with minimal errors, but the drive is more stressed. It is also
possible to use motion compatibility. For example, the hoist movement mechanism and
the load lifting mechanism. This significantly reduces the time of the reloading cycle.

Conclusion.

Experimental studies have clearly demonstrated the effectiveness of
microprocessor technology for the automation of lifting machines in comparison with
manual control. The research results can be used for the construction of modern high-
performance lifting machines.
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The "human factor" as a cause of transport accidents is well known from domestic
and foreign statistics [1]. In railway transport, we are talking primarily about workers
of the operator profile - workers of locomotive crews and workers of operational
dispatching personnel. They constitute a large professional group of more than 30,000
people. They are united by the term railway operators, since from the point of view of
ergonomics they belong to the same class of operator professions - operator-observer.

The experience of operating railway transport leads to the conclusion that “any
violation of the correct functioning, firstly, secondly and thirdly, comes from a person”
[2]. In Ukraine, according to official statistics, this percentage is more than 80% and
the percentage of accidents due to the “human factor” does not tend to decrease, and it
Is likely to increase with the improvement of technical means. Especially considering
the too high level of wear and tear of technical means in Ukrzaliznytsia. [3]. Things
are going about the same all over the world [4]. At the same time, increasing the
reliability of the technical part makes little sense without increasing the reliability of
the “human factor”.

Thus, the problem of ensuring the required level of traffic safety can be solved by
organizing the necessary state of control over the level of professional reliability of
railway operators. It has several aspects related to the impact on the reliability of the
body's functional capabilities. Certain aspects of this problem have been the subject of
study for quite a long time. So, back in 1965, pre-trip medical examinations were
introduced, aimed at preventing workers with certain pathologies or unsatisfactory
functional state from working. But today there is a clear insufficiency of these
measures. Practice shows that most emergency situations are created by workers who
have no medical complaints. There are a number of functional states that are not
pathological and, accordingly, cannot be detected during medical control. At the same
time, they significantly reduce a person's professional reliability. There are also cases
when an employee during the control is in a fairly satisfactory functional state, and
during the work shift under the influence of work factors, finds himself in a state of
reduced reliability with the consequences that follow from this. Thus, it is also about
assessing the level of functional reserves. Therefore, to ensure the required level of
professional reliability of railway operators, it is necessary to identify functional states
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that reduce the professional reliability of a person, but do not go beyond the medical
norm. Experience shows that it is possible to identify such states using ergonomics
methods - more adequate for people without pronounced pathology. As is known,
ergonomics (Humanfactors) is a science that solves problems with human factors,
taking into account the data of other sciences.

In recent years, the demographic situation in the country has exacerbated the
problem of professional longevity of employees. One of the means of solving it is
monitoring the indicators of the trend part of the level of working capacity (level of
health and biological age), which makes it possible to timely detect only minor trends
in the dynamics of these indicators and relatively easily eliminate them with the help
of preventive measures. At the same time, according to the principle of biological
feedback, such information forces employees to take a more responsible attitude to
their own health, because it is known that it depends on lifestyle by more than 50%.
[5].

The negative impact on the driver's condition increases significantly with
increasing speed, which is the main direction of railway development. At the same
time, the complexity of the work increases , since increased demands are made on
sensory and mental mechanisms, which causes fatigue of the worker much faster .

To all this should be added a whole range of risk factors for occupational diseases,
which are characteristic of the working conditions of train drivers, namely:
neuropsychic stress and somatization of anxiety due to personal responsibility for
traffic safety , frequent cases of work in conditions of time shortage , the occurrence of
emergency situations. The consequence of the influence of these factors is a significant
deterioration in health. Thus, occupational diseases in train drivers develop at the most
working age with a work experience of 10-14 years and cause 70-90% of professional
incapacity [6]. This acutely raises the question of extending professional longevity,
since the professional training of a locomotive crew worker, especially a train driver,
IS a process that takes many years and is very expensive.

From the above it follows that the requirements for the level of working capacity
of locomotive crews are largely determined by the nature of the work and the type of
locomotive . At the same time, the measures for controlling working capacity that exist
today cannot be considered sufficient for locomotive crews operating mainline
passenger locomotives, and especially for those who work without an assistant and in
high-speed traffic.

From the above, it becomes obvious that the problem of controlling the level of
professional reliability of railway operators is one of the main ones in ensuring the
safety of railway production.
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In classical mechanics, the law of conservation of energy can be formulated as
follows: the total energy of an isolated system in which only elastic forces, the forces
of universal gravitation and the forces of the electric field created by an electric charge
act is a constant [1]. To this definition, we can also add that the change in the total
energy of the system during the transition from one state to another is equal to the work
completed by external forces. It should also be noted that if the system is closed and
friction forces are present, then the total mechanical energy decreases.

As is known, there are two types of mechanical energy: kinetic and potential. For
compressible fluids (gases, air), a third type must be taken into account, namely internal
energy. When analyzing the energy state of the volume under study, the first law of
thermodynamics must also be taken into account. According to it, the difference
between the heat transferred to the volume or system and the work performed by the
system is determined only by the initial and final states of the system, which is a change
in its energy. From this definition, we can conclude that it is a parameter of the state of
the system. In the general case, for compressible and incompressible fluids, it can be
stated that the increase in any type of energy is equal to the difference in the amount of
the type of energy in different positions of the volume under consideration. On this
basis, the energy balance equation is compiled [2].

During the movement of various physical systems of a solid body, a liquid
medium, which are capable of continuous deformation, part of the energy of an ordered
process is converted into the energy of a disordered process (for example, into heat).
Such a transition is called energy dissipation. Energy dissipation in mechanical systems
Is the result of the action of friction forces. During the movement of viscous fluids, due
to the friction forces between the layers of the fluid, the fluid and the solid surface, part
of the mechanical energy is converted into heat, which can lead to a decrease in the
viscosity, density and internal energy of the fluid.

Therefore, in the process of energy dissipation, kinetic energy is converted into
internal energy of the medium. According to the previously formulated theorem on the
change of kinetic energy, any increase in this type of energy of an object considered in
a certain time interval is equal to the sum of the works performed by both external and
internal forces acting in a certain time interval At. That is
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It is worth noting that in the general case, the amount of energy dissipation E,,. is

determined as follows
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where @ — dissipative function; C, — heat capacity of the medium; M — thermal
equivalent of mechanical work.
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where I, — square invariant of the strain rate tensor.

The dissipative energy during the motion of a continuous medium (viscous fluid)
Is determined through the quadratic invariant of the strain rate tensor of the bond, taking
into account that I, is always greater than zero (I, > 0) and the function @ > 0. The
minimum energy dissipation is determined by Hamilton's principle. According to it,
during the arbitrary motion of some viscous medium with time-independent
characteristics, the dissipation of mechanical energy is less than during the similar
motion of an incompressible fluid. There, the velocity distribution on the surface of the
same volume Wo,c.nos. That 1S, Wue.nos- Woue>0. 1t should also be noted that for a viscous
fluid, energy dissipation is an irreversible process. It occurs until the fluid reaches a
state of rest.
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The development of new printing machine designs begins with the selection and
design of the drive. The correct choice of the drive type will significantly improve the
technical, operational and economic performance of the future printing machine [1, 2].
When designing cutting or packaging equipment modules, it is necessary to carry out
a detailed calculation of the drive mechanism [3-4].

In booklet-making and binding printing machines, an important part is the transport
and feeding system. The drives of such machines include, in addition to mechanical
gears, cyclic mechanisms for driving the transport body. The movement from the
engine shaft to the working bodies of the machine is transmitted using mechanisms that
can be connected to each other in series, parallel or in mixed ways. Let us determine
the power on the engine shaft required to drive the actuator according to the well-
known scheme of serial connection of kinematic elements (Fig. 1).

If the power is consumed to perform useful work by a mechanical working body
(MWB), then the power Ny supplied to the main shaft of the actuator (A) should be

somewhat greater, taking into account friction losses in kinematic pairs. Accordingly,
we determine the power N for the actuator, where 771 - is the instantaneous efficiency

of the actuator, which for cyclic mechanisms is a function of the position of their
driving links. For the transmission mechanism 1 (TM), the power will be equal to N5 .

And after the nth transmission mechanism n (TM,), the power will be equal to N.
Where 775 - is the total efficiency of the mechanisms from the actuator to the motor
shaft. Accordingly, we determine the power N of the machine on the engine drive
shaft, where 77y - is the total efficiency of the cyclic mechanisms connected in series.
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Figure 1. Actuating elements of the drive

The drive, as a system of devices for activating the actuators and working parts of
the machine, converts the energy supplied to the technological machine. That is, the
energy of a moving fluid or compressed air can be converted into mechanical energy
and transferred to the working and actuator parts of the machine. The drive in printing,
bookbinding and binding machines structurally consists of an engine, transmission
mechanisms, auxiliary devices and a control system.

In bookbinding equipment, there are quite often cases when separate types of drives
are used to drive the actuators in one machine, which differ from each other. It is known
that in single-knife paper-cutting machines there are three separate drives for the knife,
feeder and pressure beam mechanisms. The pressure beam mechanism drive is usually
hydraulic and the machine control system provides for the adjustment of the sheet
material fixation forces.

The main tasks at this stage of design include the following:

1) selection and justification of the kinematic scheme of the drive;

2) performance of kinematic calculations;

3) determination of technological loads in the drive;

4) determination of the torque consumed to overcome resistance forces and
technological loads on the main shaft;

5) determination of the power transmitted by the device and selection of the engine;

6) calculation of the parts of the transmission mechanisms for strength and
durability.

Since electric, hydraulic and pneumatic drives are widely used in booklet-making
and binding machines, the following should be noted. First of all, electromechanical
drives have a large metal content. This is especially true for drives where the movement
of the actuators is relatively complex and, accordingly, significant dynamic loads arise.
And the inertia of the transmission mechanisms may limit the possibility of increasing
the speed of their operation.

The following typical power link construction schemes are typical for printing
machines:

1) connection of the working element with the engine, if the nominal speeds of the
working element and the engine are the same or close to each other;

2) transmission through a reducer or a system of belt and gear transmissions, if the
rotational speed of the rotary working element is less than that of the engine;
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3) the drive of the working elements is carried out using cyclic actuators and
mechanical gears.

To determine the power consumption of machines with a simultaneous
combination of transmission actuators, it is necessary to analyze the speed of
movement and the load of the working body. The next stage is to determine the required
drive power for the operation of the entire machine, taking into account the efficiency
(efficiency).

To reduce vibration processes in actuators, it is recommended to shorten the path
of energy transmission from the engine to the working bodies of the machine.
Therefore, the reduction of vibration processes will be realized by using an individual
electric drive. In such a drive, individual sections of the machine are driven by separate
individual electric motors.

Reducing the mass, overall dimensions and increasing the efficiency of the
machine with simultaneous reliability is the main task of designing drives.
Recommendations for the correct use of drives will allow to greatly influence the
operational characteristics of the machine.

To determine the power consumption of machines with a simultaneous
combination of transmission actuators, it is necessary to analyze the speed of
movement and the load of the working body. The next stage is to determine the required
drive power for the operation of the entire machine, taking into account the efficiency.

To reduce vibration processes in actuators, it is recommended to shorten the path
of energy transmission from the engine to the working bodies of the machine.
Therefore, the reduction of vibration processes will be implemented by using an
individual electric drive. In such a drive, individual sections of the machine are driven
by separate individual electric motors.

Reducing the mass, overall dimensions and increasing the efficiency of the
machine with simultaneous reliability is the main task of designing drives.
Recommendations for the correct use of drives will allow to greatly influence the
operational characteristics of the machine.
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The main tendency of development the power engineering and turbogenerator
construction always consisted in constant increase the capacity unit of electric power
station turbo-aggregate, since it reduced the specific cost of both the turbo-aggregate
production and the construction and installation works, decreases the number of
operating personnel and the materials expense per unit of installed power, and also
increased efficiency [1, 2].

The transition from the air use to the hydrogen use in a turbogenerators construction
with power above 25-50 MW began at the end 1930 year, and in the USSR countries
— at the end 1940 year. This allowed increasing a turbogenerators power unit up to 200
MW, reducing the overall dimensions of a turbogenerators 25-50 MW and increasing
the efficiency. If the transition to hydrogen cooling of a turbogenerators provided
power up to 150-200 MW, then a new way of cooling — direct windings cooling —
together with the hydrogen pressure up to 5 kGs/cm? made it possible to build a
generator of power 1000-1200 MW with direct hydrogen cooling of the rotor [3]. The
calculations showed the possibility application of direct hydrogen cooling of the rotor
for a turbogenerator with power 1600 MW. Direct water cooling of the stator winding
was taken by plant «Elektrosylay» for a series bipolar generators TVV (power 165, 200
and 220, 320, 500, 800, 1000, 1200 MW) and for a quadripolar turbogenerator 1000
MW; plant «Elektrovazhmashy — for bipolar generators of power 200 MW, for bipolar
and quadripolar turbogenerators of power 500 MW (TGV-200M and TGV-500,
respectively). Direct cooling of the winding and stator core with insulating oil was
applied by plant «Sybelektrotyazhmashy» for generators TVM (power 300 and 500
MW, without hydrogen). Due to technical difficulties the direct water cooling of rotor
was later applied than stators (60-70’s years) and used by plant
«Sybelektrotyazhmash» for a turbogenerators type TVM, as well as by plant
«Elektrovazhmashy» for TGV-500. Plant «Elektrosyla» has also developed and applied
in industry an essentially new turbogenerators with direct water cooling of the rotor
windings, the stator windings and stator core — a series T3V (so-called «three waters»)
of power 60 and 800 MW (today diapason of power is 60-1200 MW).

Technological progress of turbogenerators cooling systems development and
cooling intensification of active parts caused a significant increase the material use
coefficient that is rise a generator production efficiency, despite construction
complication due to the need of auxiliary systems provides functioning of cooling
systems: gas system, oil supply system of shaft compression, water cooling system of
the windings [4].
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Because the probability of a turbogenerator unfailing operation Py is defined as the
product of the probability of unfailing operation P, for its component parts and
auxiliary systems

Pot = lﬂ[ I:)oi '
i=1

it is clear that the use of each new system will be accompanied by a decrease in the
probability of a turbogenerator unfailing operation as a whole, unless simultaneously
the probability of unfailing operation for all or a certain number of component parts
and auxiliary systems is increased accordingly [5]. But if the P,; are close to one and
meet the limits of technological capabilities, that is at this stage it is impossible or
entails great rise in price of P, by improvement of the design and manufacture
technology, then a turbogenerator complication due to the growth of power unit and
the rise of use degree leads to the inevitable decrease of reliability operation and the
rise of losses from unplanned repairs [6-8].

The reliability statistics of a generators 200—-1000 MW [2, 5, 9] shown in Fig. 1 and
illustrates the above facts.

q, %
4,0 1

3,51 TVV-1000-2
T3V-800 E|

\ " PIET}
0 200 300 400 3500 600 700 800 900 1000 MW

D — only gas (hydrogen) cooling;
E — water in the stator winding and hydrogen;
. — two or more liquid cooling media.

Fig. 1 The forced downtime factor q of turbogenerators depending on
power according to the average data for 1993-2022 years

The lowest forced downtime factor q = 0,2-0,3% (at a limit normative value 0,5%)
has only generators hydrogen cooled with a power 200 MW and 300 MW. The
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following is a machines group with hydrogen-water cooling contains only 2 of 6
machines types meet the standards of reliability. Even worse in a machines group with
windings water cooling and generator full water cooled. In this case, no generator
meets the requirements of reliability. Foreign statistics gives quantitatively similar
results [2, 10, 11].

On the basis of foregoing the following conclusion could be obtained:

it is necessary to limit the use of water and other liquid agents as a cooling media
for achievement of the highest possible reliability for any unit power degree of a
turbogenerator and for achievement of sufficient fire and explosion safety do not use
hydrogen at all.
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Introdutnion. Ensuring food safety in food service establishments requires
effective pest control. Integrated Pest Management (IPM) combines various methods
to protect products while minimizing environmental and human health impacts [1]. A
key component of IPM is pest monitoring, which allows for early detection, timely
implementation of control measures, and evaluation of their effectiveness. Storage
conditions significantly affect pest viability, making their consideration crucial for
developing effective control strategies [2].

Actuality of the theme. Pests pose a serious threat to the operation of food service
establishments, as they can cause significant damage to food products, equipment, and
facilities. In addition to material losses, their presence creates health risks for
consumers, deteriorates service quality, and consequently has a negative impact on the
establishment's reputation [3]. Thus, a comprehensive approach to pest control and
prevention is a vital aspect of the competitiveness and sustainable development of food
service enterprises. This ensures safe conditions for consumers and helps maintain a
high level of customer trust.

Materials and methods. The research analyzed regulatory documents from both
international and Ukrainian researchers that define standards and requirements for food
safety and regulate pest control practices.

Results and discussions.

General requirements. Significant attention in food service establishments is given
to monitoring the quality of food storage. The responsible chef must regularly inspect
the condition of raw materials and semi-finished products stored in refrigerators and
freezers, as pests (flies, cockroaches, and rodents) can transmit pathogens of food
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poisoning, intestinal infections, and helminth eggs. All products must be stored in
airtight containers and closed cabinets [4].

To minimize risks, access to areas where food processing takes place should be
restricted. All visitors to such areas (inspection officers, technical staff, etc.) must wear
protective clothing and comply with food safety requirements as outlined by national
and international standards [5].

Food service establishments must implement effective pest control measures, such
as using electric insect killers, bactericidal lamps, and chemical agents to combat
cockroaches and flies. These measures must be carried out by qualified personnel and
accompanied by proper documentation of pesticide usage [6].

Sanitary measures to prevent contamination. The premises of the establishment
must be designed to prevent pest intrusion and minimize the risk of food, drinking
water, equipment, or site contamination [7]. Sanitary and technical measures include
sealing gaps and openings that could serve as entry points for pests and regularly
maintaining ventilation and other openings to prevent pest entry [4].

Practical pest control measures. Mechanical, chemical, biological, and electronic
methods are used to eliminate pests. This includes electric insect killers, bactericidal
lamps activated after business hours, and screens on ventilation and window openings.
Additionally, disinsection (the extermination of flies, cockroaches, and other insects)
and deratization (the extermination of rodents) are conducted. These services are
typically provided by specialized companies under formal agreements.

Waste management. To prevent pest proliferation, it is also essential to ensure
proper disposal of food waste. It should be collected in sealed bags or containers, which
must be cleaned and disinfected daily. Trash bins should be placed on paved areas away
from the kitchen and protected from pests. Enterprises must also have an effective
wastewater disposal system: drainage pipes should be installed separately from
drinking water supply pipelines to prevent contamination [4-8].

Staff training. Staff training plays a crucial role in ensuring sanitary safety.
Department managers should conduct regular briefings, including initial, periodic, and
unscheduled sessions as needed. Employees must have knowledge of HACCP system
fundamentals in line with their job responsibilities.

Verification and control of measures. Regular verification is conducted to assess
the effectiveness of implemented measures. This may include analyzing the final
product, comparing its quantity with the amount of ingredients used, and evaluating
risks [8]. All verification results are documented and shared with relevant stakeholders.
If discrepancies are identified, the product is considered potentially unsafe, and
corrective actions are taken [9].

Conclusions. Pests pose a serious threat to food service establishments, as their
presence can lead to significant spoilage of products, damage to equipment, and
deterioration of facilities. Beyond material losses, they create risks to service quality
and consumer safety, which negatively impacts the reputation of food service
establishments. To ensure food safety and protect consumers, establishments must
implement a comprehensive approach to pest control. This approach should include
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preventive measures aimed at preventing pests from entering the premises and active
strategies for effectively addressing existing issues.
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Introductions. In the contemporary world, technology is accelerating, and along
with technology, international cooperation expands thereby affecting occupational
safety. The emergence of globalization makes the questions of translating technical
documentation more relevant, as bad translations can jeopardize the safety of those at
work. Technical translations pose their own peculiar challenges. Not only should the
translator possess a solid knowledge of the language he exploits, but he must also have
a good idea of the cultural nuances of the language from which he translates.
Nowadays, workers' understanding of technical documentation is becoming less
effective because of the frequent lack of good translations.

Aim. To determine certain mistakes or inaccuracies that might overall translate
into adverse results for worker safety in technical translation.

Matherials and methods. Byno BukopucTaHo TeopeTHUHUN METOA OOpOOKH
iH(pOopMaIlii, OpleHTOBAaHUHN Ha aHAI3 Cy4YaCHUX JOCTIIKEHbD.

Results and discussion. In order to attain maximum translation quality, some
necessary rules have to be observed. First and foremost, the definitions must be
consistently employed in accordance with the relevant national standards, and upon
ambivalence, other industrial-related meanings must be weighed. Should an
established equivalent for a particular foreign term not exist in Ukrainian, a descriptive
translation is required to be used by the translator, who, upon its first mention, should
give the equivalent of the term in parentheses. Caution must also be exercised against
the application of synonyms for any of the terminology used in the source text during
the translation process. Proper names should be translated closely to the original.
Nominative words and sentences, not belonging to the source language should be
preserved in accordance with the norms of the linguistic structure of the target
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language. When translating into Ukrainian, the abbreviations are written in full
followed by deciphering. However, the abbreviated designations of machine brands,
devices, instruments, etc., are usually not decrypted but rather remain in their original
form. Materials and Methods This work was based on a theoretical method of
information processing, based on the analysis of modern literary sources.

A quality technical translation means that the translator has command of both the
source and target languages and knows the subject in equal measure. The information
in the translation must be presented in a way that is clear and comprehensible. There
are three stylistic errors responsible for plunging into ambiguity: incorrect logical
emphasis in a sentence, amorphous structures of sentences, lies in the introduction of
connective phrases that link words and lead them to become unreasonable. Avoiding
these defects earns a translator a right of accurate and clear communication. For
improved perception of text, use long words sparingly, write in a straightforward style,
avoid bureaucratic language and overdoing scientific terminology. This sort of
ambiguity is generated when grammatical connections among the words can only be
detected after most deep content analysis is done, which is the type of ambiguity to
consider. Placement of the logical predicate at the beginning of the sentence is one
common mistake of usage in English. It is preferably put toward the end of the sentence
so that it receives some constative emphasis. Wrong emphasis will render the text
awkward and out of reach for perception, separating it from its original.

Language barriers are responsible for about 25% of the accidents that happen in
most workplaces, starting from the food and manufacturing industries and continuing
to oil, gas, agriculture, and construction. Accordingly, translations of safety manuals,
technical guides, and reference materials have become very important, to guarantee
safety for workers and lessen possible risks and costs. Mere translation of the text will
not suffice; materials must be adapted for cultural differences so they will be able to
convey a message understandable and effective for the workers involved. In order to
successfully approach the challenges of getting quality translations done with respect
to training documents and materials on industrial safety, one must work with
professional translation agencies or language companies cognizing the cultural quirks
of the target audiences. Otherwise, safety protocols could have been poorly translated
or outright ignored, putting workers at considerable risk of tormenting loss to well-
being and their lives.

Conclusions. Some major rule amendments to help ensure quality throughout the
translation process without compromising employee safety:

- Consistent terminology: The translation needs to comply with contemporary
standards and regulations that apply, in order to ensure a uniformity of terms during
production and avoid any misinterpretations arising from conflicting definitions.

- Respect for industry-specific terminology: Each industry has its own set of terms
and professional jargon. It is very important that translators learn all the terminology
so that they can make relevant and adequate translations.

- Use industry experts: The texts related to occupational safety should definitely
involve qualified translators with experience in the relevant field and expertise in
occupational health and safety legislation.
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- Review and edit translations: The translations should be reviewed carefully and
well-edited by experts in order to rectify any errors and inaccuracies therein. Pay
special attention to safety instructions and technical documentation, and similar
important documents.

- Make it accessible: Translated documents will be available to all employees
interested in it. Accordingly, where appropriate, the translations must be made into all
languages spoken by employees.

- Translate: This information regarding workplace safety will not remain constant;
hence it will need regular translations to amend the specifics in line with requirements
or standards.

- Orientation of the employees: Employees will have a chance to become familiar
with the translated material and, in doing so, the opportunity to ask questions. Proper
training sessions and briefings should take place wherever necessary. Adhering to these
rules will allow the company to produce better translations, facilitate communication
between employees, and eliminate the risk of accidents and occupational illnesses.
Safety is of the utmost priority, and good-quality translations will contribute to
establishing that course of action.
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The problems of development of printing engineering, determined by the market,
pose important tasks for the industry to improve equipment and create new high-
performance technology. High technical level and efficient use of equipment are
largely related to its quality, operational reliability and durability.

All this fully applies to bookbinding equipment, in particular to cutting machines,
which occupy one of the most important places in the printing industry, being an
integral part of the technological process. At present, bookbinding production is
undergoing re-equipment, replacing inefficient equipment with high-speed, highly
efficient equipment. The transition to qualitatively new high-speed equipment is
possible only on the basis of a scientific approach to design, a mathematical description
of the dynamic phenomena occurring in machines, which includes the widespread use
of modern computers and appropriate software.

As is known, cutting machines have a number of significant drawbacks, one of the
reasons for which is the low level of analytical description of their operation. Analysis
of developments in cutting machines shows that there are either no modern research
methods or they are very imperfect. The theory of analysis and synthesis of knife
mechanisms, distinguished by a variety of structural-parametric schemes, is
insufficiently covered in specialized literature; there is no reliable information on their
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kinematic, dynamic characteristics and criteria for qualitative assessment. This
especially concerns issues of impact interaction of links, which occurs when knives cut
stacks of blocks or packs of paper.

Cutting machines have found wide application in the printing industry, as well as
in other areas of the national economy related to the processing of paper, cardboard,
fabric, foil, plywood and other materials.

Paper cutting machines are produced by about 150 foreign companies, many of
which have been producing them for decades. These are companies such as Polar,
Senator, Muller Martini, Wohlenberg, cf. Burg, ldeal, Perfecta, Pivano, Kolbus,
Bonelly and others. Many original designs have appeared recently.

If in the 70s of the twentieth century the mechanisms practically did not change
and only automatic control was added, then in the 80s and 90s the active use of
microelectronics in mechanisms began, as a result of which the structure of machines
changed significantly. Automated design of machines according to the principle of
optimization of a single whole (the principle of mechatronics) leads to the fact that the
boundaries between precision mechanics and microelectronics are erased more and
more. This becomes a source of innovations in machines, which is manifested in
increased reliability, increased productivity due to the simultaneous execution of
processes, saving materials and energy.

If in the 70s of the twentieth century the mechanisms practically did not change
and only automatic control was added, then in the 80s and 90s the active use of
microelectronics in mechanisms began, as a result of which the structure of machines
changed significantly. Automated design of machines according to the principle of
optimization of a single whole (the principle of mechatronics) leads to the fact that the
boundaries between precision mechanics and microelectronics are erased more and
more. This becomes a source of innovations in machines, which is manifested in
increased reliability, increased productivity due to the simultaneous execution of
processes, saving materials and energy.

The general development of cutting machines has recently been taking place in two
interrelated directions:

- increasing the accuracy and quality of cutting by using new materials for knives
and cutting blocks, new designs of mechanisms;

- increasing the operating speed of machines to 100 or more cycles per minute, both
by mechanizing and automating auxiliary operations, increasing the speed of their
execution, and by using new mechanical schemes that make it possible to reduce the
relative duration of auxiliary operations (the so-called compaction of the cyclogram).

Due to the low operating speed of cutting machines, blocks have to be cut not
individually, but in a pack. Increasing the height of the pack reduces the cutting
accuracy, but increases productivity. Flow lines for the production of books operate at
a speed of up to 70-100 or more cycles per minute. The speed of the cutting machines
must reach the same level, which is necessary to increase productivity and improve the
accuracy of cutting blocks by reducing the height of the pack.

Improving the quality and accuracy of the cut depends on a number of design,
technical and operational factors. Thus, the use of auxiliary equipment, such as
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vibration pushers, stop lifters, knife change mechanisms, etc., convenient arrangement
of scales, "air cushions" have an impact. The clamping force - the expansion of the
range of change of force, its adjustment depending on the length of the cut, the material
being cut, microclimatic conditions plays a significant role.

The use of numerical control plays a major role in increasing the accuracy and
quality of the cut. The material of the marzan and the knife, its design parameters also
have a significant impact. In three-knife cutting machines of some companies, for
example, metal-ceramic knives are used, which are significantly superior in
performance to metal ones.

But along with all of the above, it is necessary to note the influence of the kinematic
diagram of the mechanism that sets in motion the main system of the cutting machine
- the drive of the knife mechanism.

The search for ways to reduce technological loads has led to the creation of many
designs of knife drive mechanisms. The most widespread are hinge-lever mechanisms.
Their main advantages are the following: the absence of force closure, inherent in
higher kinematic pairs, manufacturability, high maintainability, which allows for
unification and standardization, high efficiency.

As is known, of all types of knife movement (vertical, inclined, inclined with
rotation), the most widespread is the inclined movement with rotation, also called
"saber cut". The advantages of such knife movement are the absence of impact of the
knife on the paper, which is inevitable when cutting along the entire length of the cut
pack, and therefore obtaining a more accurate and high-quality cut, carried out with
lower cutting forces. As for the general assessment of the mechanisms under
consideration, at this stage the question of the acceptability of one or another knife
design is fundamentally open.

The main trends that can be traced in the latest designs used in foreign models are
the following:

- individual drive, which meets modern trends in replacing the multi-cam drive
shaft with a multi-motor system controlled by a microprocessor, as well as the
complication of electronic and electronic-mechanical components of the machine
design;

- the use of multi-link lever circuits that provide approximately the required knife
dwell in the upper position instead of a cam drive or a drive using non-toothed wheels;

- increasing the efficiency by reducing friction losses associated with replacing
translational pairs (sliders) with rotary ones (hinges);

- compacting the cycle diagram of the mutual operation of the side and front knives
in three-knife cutting machines.

In three-knife cutting machines, the drive kinematics of the side and front knives is
chosen in such a way as to avoid their collision, although the trajectories of the knives
intersect. This is achieved in various ways: for example, in some models the blade of
the front knife is moved to the side by the lowering side knives. Thus, more time can
be allocated for the movement of the mechanisms that are most loaded in dynamic and
technological respects. In other models, the movement of the front and side knives
occurs according to such laws, according to which the operation of both mechanisms
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occurs independently of each other and their time intervals may be interconnected less
closely. In new models of machines operating at high speed, these factors are taken
into account and they are designed taking into account all the requirements for their
Kinematics and dynamics. Thus, three-knife machines from the German companies
"Kolbus" and "Wollenberg" operate at a speed of up to 100 cycles per minute.

The designs of single-knife cutting machines are being improved in the direction
of further reduction of manual physically difficult labor by mechanizing and
automating many auxiliary operations. It will not be possible to completely eliminate
the worker from participation in the technological process of cutting sheets in a stack
in the near future: sheet stacks have too unstable characteristics and can differ
significantly even within one batch, which is an obstacle to full mechanization and
automation of cutting.

The design of new paper cutting machines increasingly uses software cutting
control systems, microprocessors, hydraulic feeder and clamp drives, allowing the
stack to be installed under the knife in the shortest time and cut with high precision.
The stack position on the table and possible deviations from the nominal position, as
well as errors when cutting into a large number of parts, are displayed on the control
panel screen.

The general direction in the development of mechanical engineering, including
printing, is the widespread introduction of mechatronics principles. The main principle
Is to design a technological machine as a single whole, without dividing the machine
into functional units, the release of which is ensured by serial production. At the same
time, the maximum degree of integration into the technological machine of electric
motors, measuring devices, control computing systems is assumed, up to the
development of specialized components that organically fit into a single design.

The use of mechatronics principles allows for a significant reduction in the number
of parts in a machine design due to the complication of electronic and electronic-
mechanical components, which leads to a reduction in the weight and dimensions of
the machine.

Due to the high degree of automation of mechatronic equipment, the requirements
for operator qualifications are reduced, and the number of operators per unit of
equipment is reduced.

One of the steps towards the transition to mechatronic equipment can be called a
trend that can be traced in modern cutting machines. The presence of individual motors
for driving knives, a clamp, a feeder, and the widespread use of control sensors show
this trend.
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Increasing the reliability of critical parts of printing equipment operating in the
high-temperature range is a pressing issue that has recently been successfully addressed
by applying heat-resistant coatings to their working surfaces, obtained by thermal
spraying and vacuum deposition. High demands are placed on the operational
reliability of parts with the applied coating, which, in turn, necessitates obtaining
reliable information on the quality of the applied coating on parts arriving at the
assembly area.

An analysis of scientific and technical literature has shown that the task of
comprehensive assessment of coating quality is difficult to formalize and can be
characterized by an array of contradictory information on their individual properties.
The solution to this problem is possible through systematization of production data on
the level of defectiveness of individual properties and assessment of the degree of their
combined influence on the operational reliability of coatings intended for operation at
high temperatures, using analytical dependencies that take into account the correlation
of the characteristics under study.

The main direction of modern mechanical engineering is to improve the quality and
reliability of machines and mechanisms and, in particular, to extend the service life of
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critical parts operating under conditions characterized by thermal cyclic loads. The task
of improving the quality of the surface layer of such parts can be solved by using
various methods of hardening treatment, improving existing or developing new
technologies.

Creating a surface layer on the surface of these parts with specified performance
characteristics that are not inferior to the characteristics of new parts makes it possible
to solve a number of interrelated problems:

- reduce the shortage of spare parts; save metal and other material resources;

- help reduce the cost of repair and maintenance of equipment;

- improve the quality of repairs;

- increase the reliability and durability of parts, as well as significantly increase the
productivity of machines and mechanisms as a whole.

The number of methods for creating coatings is constantly increasing. The variety
of parts and construction materials, coating compositions and means of their
application makes it difficult for designers and technologists to choose the right
method. The lack of identical conditions, methods for comparative evaluation of the
operational properties of coatings, determination of resource intensity and cost of
equipment does not allow many specific solutions determining the choice of materials,
methods and modes of surface hardening to be considered optimal.

It should be noted that modern coating application methods have certain advantages
and disadvantages, so it is natural to strive to develop not "universal™ coatings and
methods of their application, but coatings that are optimal for specific materials of
structural parts and specific conditions of their operation. The ultimate goal of the
coating application process is to obtain properties that best match the specific
environment for which it is designed. When choosing the optimal surface hardening
method to achieve the required properties, it is necessary to take into account the
operational properties of the coatings, the characteristics of the technology, equipment
and resource costs.

Currently, the most actively developing areas in the field of coating creation
include methods of thermal spraying and vacuum deposition. The group of industrially
developed methods of thermal spraying includes electric arc, gas plasma, plasma and
detonation spraying. All of them are united by a single principle of forming coatings
from individual particles heated and accelerated by a high-temperature gas jet. The
structure of the coatings obtained by these methods is layered, formed by discrete
particles with more or less clearly defined boundaries.

Thermal spraying methods, in which a flow of finely dispersed particles heated to
a liquid or plastic state is transferred to the surface of a part, allow applying a coating
of different materials to a base of different types of materials. The materials used are
hard alloys, powders based on nichrome and stainless austenitic steel, additionally
alloyed with boron and aluminum. In detonation spraying, a coating is formed on the
base in the form of a metallized layer, the thickness of which reaches 8 - 25 um/cycle.

Detonation coatings made of hard alloys based on tungsten carbide have high wear
resistance. The impetus for the development of gas-thermal methods is the use of
plasma heating sources. Plasma spraying has become the next stage in the development
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of high-temperature spraying coating technologies. Plasma spraying technology allows
applying coatings from almost all known refractory materials. Plasma coatings made
of molybdenum, tungsten, oxides of some refractory compounds, intermetallic
compounds allow solving a number of important technical problems. The
microhardness of gas-plasma coating of chromium and chromium-titanium carbide is
385 and 509 kg/mm?, which is 1.5 and 2 times, respectively, lower than similar coatings
applied by the method of electric spark alloying.

To perform the process of thermal spray coating, preliminary preparation of the
part surface and grinding of the coating after its application are required due to the high
roughness of the surface. In addition, qualified specialists are allowed to service
thermal spray installations after training on specific equipment.

Thus, the quality of coatings obtained by gas-thermal methods is usually quite high
and satisfies operational requirements. However, in some cases, coatings are very
expensive due to the fact that the technology of their application includes the need to
carry out additional measures, such as, for example, special surface preparation or
ensuring environmental safety of the technological process and protection of personnel
from the effects of harmful process factors.

Traditional methods of applying such coatings have a number of features that limit
the possibilities of their application or increase the cost of the applied coatings. In some
cases, these features do not allow the possibility of applying the coating by a specific
method at all.

For thermal spray coatings, such features are:

- strong oxidation of the particles of the sprayed metal and the protected base;

- strong heating of the workpiece;

- occurrence of strong internal stresses in the coating due to very rapid cooling and
crystallization of particles on the surface of the substrate;

- high porosity and low adhesive and cohesive strength of the coatings;

- equipment operation is accompanied by strong noise, intense ultraviolet radiation
and the release of harmful gases;

- the need for special protection of service personnel and the environment from
hazardous radiation, gases, noise.

The main advantages of gas-thermal coating application methods are:

- the minimum penetration depth ensures insignificant mixing of the base metal
with the coating metal and allows obtaining physical and mechanical properties of
coatings close to the properties of the surfacing powder material;

- the possibility of applying powders of various compositions to a worn surface and
obtaining coatings with specified physical and mechanical properties;

- saving material and energy resources due to obtaining coatings with minimal
allowances for subsequent mechanical processing.

The main criterion for the applicability of a material as a coating is the ability to
transfer its particles into a molten or highly plastic state and their subsequent
deformation upon contact with the substrate. High temperatures combined with the
ability to widely regulate the composition of the jet and its flow rate provide a wide
variety of materials sprayed by gas-thermal methods - from the most refractory metals,
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oxides, carbides, etc. Low thermal impact on the sprayed base allows eliminating
undesirable structural transformations in it, avoiding deformation of the product, and
creates the ability to apply a coating to a base made of a wide variety of materials.

It should be noted that timely detection of dangerous defects leading to the
destruction of the hardened layer of critical parts of printing machines will not only
avoid failures in operation, but also significantly expand the possibilities for
implementing the strategy of operation and repair of expensive products. Therefore, it
seems appropriate to consider the main properties characterizing defects, as well as
methods for their detection, in the studies conducted.
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Introduction. Ensuring high accuracy in data analysis is a key task in many fields,
where even minor errors can have serious consequences. This is especially crucial for
railway transport, where the introduction of new rolling stock requires rigorous
certification testing. The accuracy of these tests directly impacts the safety of
passenger, freight, and service personnel transportation, as well as the reliability of
railway infrastructure. Existing digital signal analysis methods are susceptible to noise,
influenced by human factors, and insufficiently automated, posing a risk of
inaccuracies and safety threats. As the railway sector continues to modernize, the
demand for faster, more accurate, and cost-effective testing methods will only increase,
further highlighting the need for innovative approaches in the certification process.

Purpose. The goal of the study is to determine the feasibility of applying artificial
intelligence methods to optimize the certification testing process of new railway rolling
stock. This includes assessing the requirements for data analysis accuracy, identifying
the potential benefits of machine learning in signal processing, exploring the possibility
of reducing human factor influence, and improving the automation of test result
analysis. Additionally, the study seeks to explore how machine learning can be applied
to optimize the certification testing workflow, reducing testing time while maintaining
or even improving accuracy, and how these methods can be integrated with existing
railway infrastructure for practical deployment.

Research essence. Traditional digital signal processing methods used in
certification tests of railway rolling stock include digital filtering, Fourier transforms,
windowing, and wavelet transforms. However, the outcome of such studies largely
depends on the input parameters set by humans, such as filtering settings, threshold
values, and signal processing algorithm adjustments. This can lead to a loss of accuracy
in signal analysis, especially when noise or anomalies were not anticipated during the
setup phase. Furthermore, the complexity and cost of configuring these methods may
become a problem if many tests need to be conducted in a short time frame. As a result,
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traditional methods can be less effective in the high-precision detection of potential
hazards, which is critically important for certifying railway rolling stock. Moreover,
the constant evolution of train systems and the increasing complexity of electrical
components only increase the demand for more adaptable and efficient methods.

As digital signal processing methods have certain limitations, particularly in
automation and susceptibility to human factors, there is growing interest in using
machine learning methods to enhance the data processing in certification tests for new
railway rolling stock. One of the main advantages of machine learning is the ability of
models to adapt and self-train based on large datasets, which reduces dependency on
manually adjusted parameters, improves result accuracy, and increases anomaly
detection efficiency. These methods can be especially valuable for detecting problems
in real-time, offering significant advantages when quick decisions are needed to ensure
the safety and efficiency of the transportation system.

Research on machine learning applications for enhancing digital signal analysis,
particularly in classifying power quality disturbances, has been widely explored.
Studies indicate that combining signal processing techniques with artificial intelligence
significantly improves the accuracy of automatic anomaly detection, especially when
analyzing complex and nonlinear data relationships. These methods demonstrate strong
potential for tasks requiring high automation and precision, making them promise for
use in certification tests of new railway rolling stock. Moreover, ongoing advancements
in machine learning may further enhance processing efficiency and enable the
identification of previously undetected disturbances.

Machine learning (ML) therefore holds great potential in enhancing the accuracy
of digital signal analysis, as it allows modeling complex dependencies and patterns in
data without the need to program rigid rules. One of the most promising approaches is
deep learning, particularly convolutional neural networks (CNN), which are capable of
automatically detecting features in data and are used for noise filtering and anomaly
detection in signals. CNNs can be especially effective in detecting electromagnetic
interference, one of the key aspects being investigated during the data processing of
tests, especially when checking electromagnetic compatibility. An important advantage
of such networks is their ability to automatically extract features, avoiding the need for
manual feature selection and filtering parameter adjustments, which is a major
achievement in automating data analysis.

Another effective method is recurrent neural networks (RNNs) or their variants,
such as long short-term memory (LSTM), which specialize in processing time-series
signals. This is particularly important for processing signals obtained from tests, where
it is necessary to account for previous values to detect anomalies in the current signal.
In conditions where labeled data is limited, unsupervised methods such as clustering
or autoencoders can also be useful for identifying anomalous patterns. Autoencoders
can reduce noise levels in signals caused by interference, unforeseen changes in the
system, or measurement errors, as well as identify atypical signals that fall outside
normal ranges. For this purpose, autoencoders can be used to build a "normal" signal
model and then detect deviations from this model, enabling the identification of
potential anomalies. Additionally, integrating these unsupervised techniques with
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supervised learning approaches can enhance the robustness of the model in a variety of
testing environments.

Specialized methods for detecting anomalies, such as support vector machine
(SVM) algorithms, can be applied to detecting noise and disturbances that violate
standards. These methods are powerful tools for classifying and detecting anomalous
signals, significantly improving the effectiveness of signal processing, increasing
accuracy, and reducing human factor influence, which is particularly important for
meeting standards such as IEC 62236:2018 (Railway applications - Electromagnetic
compatibility). This standard regulates the electromagnetic compatibility of railway
equipment and sets requirements for the levels of electromagnetic interference that
must be met during certification testing of new railway rolling stock. The use of
machine learning methods, including SVMs and neural networks, improves the
accuracy of detecting disturbances in signals, enhancing the effectiveness of
certification testing and reducing risks related to potential electromagnetic
compatibility hazards.

Conclusion. Artificial intelligence methods have great potential for improving
digital signal processing, enabling significant improvements in accuracy, efficiency,
and automation of data analysis processes. They can help detect complex patterns and
anomalies, reduce human factor influence, and enhance the adaptability of systems to
new conditions. In the context of certification testing, this allows for higher quality
analysis, ensuring compliance with modern standards, and creating more reliable
systems for verifying and ensuring the safety of railway operations. Furthermore, as Al
continues to evolve, it will likely lead to even more advanced techniques that could
revolutionize how certification testing is conducted, making the process faster, more
reliable, and ultimately more effective in ensuring the safe integration of new rolling
stock into the railway network.
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AOC/IIZKEHHS EOFEKTUBHOCTI KOHKYPEHTHOT'O
HABYAHHSA HA ITPUKJIAAI HEUPOMEPEXKI LENETS

Baryask Tumoddii 3iHoBiiioBHY
AcmipaHt
IBaHO-®paHKIBCHKUN HAIIOHATFHUYN TEXHIYHUNA YHIBEPCUTET HAPTH 1 razy

Kpacusak Poman TapacoBuu
AcmipaHt
IBaHO-®paHKIBCHKUN HAIIOHATFHUN TEXHIYHUNA YHIBEPCUTET HAPTH 1 razy

Kocmipak Poctuciias TapacoBuu
AcrmipaHT
IBaHO-DpaHKIBChKUIT HAIIIOHAIBHUI TEXHIYHUI YHIBEPCUTET Ha(PTH 1 razy

Manyasik Ipuna 3inoBiiBHa
K.T.H., OLIEHT
IBano-DpaHKiBChKUIT HAITIOHAIBHUM TEXHIYHUHN YHIBEPCUTET HapTH 1 razy

CyuacHi npoOsieMu i1eHTUdIKAIT Ma0JOHIB 1 Bi3yali3allis 4acTO IMOB’s3aHI 3
PO3BUTKOM HEUPOHHUX MEpEXK, SKI CTAIM MOTYKHUM IHCTPYMEHTOM 1 (PaKTUYHO
IHTETPYIOTHCS SIK OKpeMi KOMIIOHEHTH KOMIT IOTEPHUX CHCTeM. 30KpeMa, 3TOPTKOBa
HeliponHa Mepexka (CNN) neMOHCTpye KOHKYpPEHTHI Pe3yslbTaTH NpH BUPILICHHI
3a/1a4y MEAUYHOI JIarHOCTUKH, 1IeHTU(]iKalli rojiocy Ta 00poOku 300paxens [1,2].

3maranbHe HaBuaHHA (Adversarial Training) gyt CNN € TexHIKOI0, SKa MiABUIILY€E
CTIMKICTh MOJIEJNI JI0 aTak 1 MOKpallye il 3arajibHi XapakTepucTuku. BoHo mossrae y
TpEHYBaHHI Mepeki Ha CHeIlaJbHO CTBOPEHUX «aJBepcapialbHUX» MPUKIaIax
(mpukanax i3 HABMUCHO BHECEHUMH mepenikogamu) [3].

[Tonpu ymcneHHi nepeBaru, 3MarajJibHe HaBUAaHHS Ma€ CBOI HENIOJIKH, a caMe
3HAUYHUN Yac 1 OOYMCITIOBANIbHI pecypcH, HeoOXinHi s HaBuyaHHsA. L[l mapamerpu
MOXYTh BIUIMHYTH Ha 0a30BYy IMpPOJYyKTUBHICTh MOJEJI, sfKa HE HajallTOBaHa
ONTUMAaJbHO. 3MarajbHe HaBUYaHHSI € €(QEKTUBHUM METOIOM JJsl TiABUIICHHS
HagiiHOCTI CNN, 0cOo0JMBO B KPUTHMYHHMX 3aCTOCYBaHHSX, Takux sK Oe3mneka,
aBTOHOMHI CHCTeMU Ta (piHaHCOBI nporpami [3,4].

Ha puc. 1 nomaHo pe3ynbTaTu JOCHIIKEHHS TOYHOCTI iIeHTHdIKaIli 00’ €KTIB
TECTOBOr0 Habopy mij yac HaBuaHHs Mepexi LeNet5. Mepexa Ha puc. 1a HaB4aeThCs
JIUIIE 3 YUCTUMU 300paKeHHSIMU, TO1 SIK MEPEK1 Ha puc. 10-T HaBYAIOTHCS 3 YUCTUMU
300paKEHHSIMH TUTIOC 3MaraJibHUMHU 300pakeHHsIMH, cTBOpeHnMu FGSM, JSMA Ta
C&W BignoBigHo.

Jlinii Ha KOkHOMY TpadiKy MO3HAYAOTh TECTOBI Habopu. «YucTHil» 03HaUaE, 110
TECTOBUN HaOIp CKJIANA€TbCS 3 OPUTIHAIBHUX 300paXeHb 13 TECTOBOTO HAOOPY
MNIST. «kFGSM», «JSMA» 1 «C&W» 03Ha4aroTh, 1110 TECTOBHI Ha0Ip CKIIAIA€ThC
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13 3MaraJibHUX MPUKJIAJIIB, CTBOPEHUX 13 OPUTIHAIILHUX 3pa3KiB TECTOBOrO HaOOpy 3a
noromororo ataku FGSM, JSMA 1 C&W BiaIoBiIHO.
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Pucynok 1. TouHiCTh KOHKYPEHTHO HaBUeHO1 Mepesxi LeNet5 Ha TectoBomy
HaOop1 13 3MaraJlbHUMH MpuKiIagaMu: a ) uncti nadi; 6) FGSM; d) JSMA; r ) C&W

Ax moxna mobauntu 3 puc 1, Tounicth TectiB FGSM, JSMA 1 C&W nabarato
HIDKYa, HDK YUCTHH Habip, mocsraroun TouHOCTI Bigx 40% mo 60%. Ile o3nadae, 1m1o
aTaka ycCIilHa TpuOIu3HO B TOJOBUHI BUTIAJKIB, HABITh AKIIO 3JJOBMUCHUK HE 3HAE
napameTpiB IJIbOBOI Mepexki. Xoua peajibHa TOYHICTh 3aJ€KaTHUME Bl TOTO, SIKi
rapamMeTpH BUKOPHCTOBYE 3JIOBMUCHUK JIJII CTBOPCHHS 3MarajibHUX MPUKIIAJIB, IIeH
pe3yiabTaT IMoKa3ye, Mo TOCUTH JIETKO MOPYIIMTH MPOTYKTHBHICTH HEHPOHHOT MEPEKi
HaBiTh 3 oOMexeHoro iHdopmalieo. Ha puc.1,0 mokazaHo TOYHICTH TECTy, KOJHU
MEpEeXKy HaB4aroTh 13 3pazkamu FGSM pa3om 13 iXHIMH YUCTUMU Tapamu. Sk BUIHO,
Mepexka TOYHO Kiacuikye OuUIbIICTh 3MaraidbHux 3pas3kiB FGSM, nocsraroum
TOYHOCTI, MOPIBHSAHHOI 3 YMCTHUMM 3pa3kamu. lle o3Hauae, mo Mepexka yCHILIHO
HaBYMJIACS PO3MOALTY 300paxkeHn, ctBopeHnx FGSM. 3 inmmoro 60ky, Tounicte JSMA
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HE TMOKpamuiacs, Mo CBIIYUTh Mpo Te, 1o 300paxkeHHs JSMA MaroTh pi3HMIMA
PO3MOJT 3 OpUTIHAIBHUMHU 300paxkeHHsIMHU Ta 300paxkenHsmu FGSM. [lna C&W
3MmaranbHi TpeHyBaHHsi 3 FGSM Oymu kopucHuMH, mpoaeMoHcTpyBaBim 20%
nokpaieHHs: ToyHocTi. Lleit pe3yabpTar cBiT4UTh MPO Te, 0 0COOIUBOCTI 300pakeHb
FGSM matoTh neBHY KOPEISIIiIo 3 XapaKTepUCTHKaMU 300pakeHb C&W, Tl K MiX
300paxenHssMu FGSM 1 JSMA icHye He3HauHa kopensuis. [HmmMu cioBamu,
BUKOPHUCTAHHA 30ypIOIOYMX 3pa3KiB 3 L. BIICTaHb reHepye 300paskeHHs, OIMKYl 710
THX, IO TI'CHCPYIOTHCA 3a JOIIOMOI'OXO L2 BiI[CTaHHIO y HOpiBHSIHHi 3 THMH, IIO
OTpUMaHi 3a JOmoMoroi Lo BimcranHio. [lomibHe crnocTepekeHHS TaK0X MOXKHA
3po0OUTH Ha puc.lB, A¢ MOKa3aHO MPOIYKTUBHICTh MEPEKi, HABYEHOI 32 JIONTOMOTOIO
3pa3kiB JSMA pa3zoMm i3 ixHiMU opuriHaibHMUMH mapamu. Hauanns 3 JSMA €
HaWOIBI KOPUCHUM IS Kiacu@ikaiii 3MmaranbHux npukiaaiB FoolDeep, tomi sk
IIJIBUIIICHHS TOYHOCTI oOMexkeHe s 3pa3kiB FGSM ta C&W. Ha puc.1r nokaszana
MPOyKTUBHICTh MEPEXkKi, HaBYEHOI 3a JoroMororo 3pa3kiB C&W. Mepexa ychiiiHo
kiacudikye 3maranbHi 3pasku C&W, toai gk nocsrae 60—70% ToYHOCTI Ha 3pa3kax
FGSM ta JSMA.
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NMUTAHHSA OIIHKU MOKJIUBOCTEN CUCTEMH
CBITJIOCUTHAJIBHOT'O OBJIAJHAHHSA AEPOJIPOMY
JTEPXKABHOI ABIALII IIOJ10 3ABE3IEYEHHS
3JIbOTY MOBITPSIHUX CYJAEH

Kyauk Oaexcanap IlerpoBuy,

KaHIUIaT BiiCbKOBHX HayK,

MIPOBITHUM HAYKOBUH CITIBPOOITHHK,

XapkiBcbkHi HarlioHanbHUl yHiBepcuTeT [loBiTpstnux Cuin imeHi [Bana Koxkeny6a

baamyk CeiTiiana MukoJiaiBHa,

KaHIUAT TEXHIYHUX HaYK,

MPOBIIHUI HAYKOBHI CIIBPOOITHUK,

XapkiBchkuil HarlioHanbHui yHiBepcuTeT [loBiTpstnux Cui imeHi IBana Koxemyoa

MeabnikoB Las CepriiioBuy,
CTapIIMi HAYKOBUH CITIBPOOITHUK,
XapkiBchkuil HarlioHanbHu yHiBepcuTeT [loBiTpstHux Cuit imeHi [Bana Koxemy6a

Jlonatin Auapii BikropoBuu
CTapIIMi HAYKOBUH CITIBPOOITHUK,
XapkiBchkuil HarlioHanbHui yHiBepcuTeT [loBiTpstnux Cuit imeni [Bana Koxemy6a

3emusincbknit JImutpo OuiekcanapoBuy4
HAyKOBUH CIIBPOOITHHK,
XapkiBchbkuil HatlioHanbHul yHiBepcuTeT [loBiTpstnux Cuin imeHi IBana Koxenyoa

VYcrminHe BUKOHAHHS €KIMa)KaMU TMOBITPSHUX CYJIEH Jep>KaBHOI aBiarli Ykpainu
MOJIbOTHUX 3aBJaHb B IMpoOIeCi iX JIbOTHOI MIATOTOBKHM a00 y xoiai 0O0MOBOIO
3aCTOCYBaHHS TMPHU TMOCTIHHO 3pOCTArOYiil I[iHI KOXKHOTO BHJIBOTY OOYMOBIICHE
OaratbMa (Qaktopamu. OJHUM 3 HUX € SKICTh CBITJIOTEXHIYHOTO 3a0e3IeueHHS
nonboTiB TOBITpsiHUX cyaeH (IIBC). 3aBmaHHs CBITJIOTEXHIYHOTO 3a0€3MEUECHHS
MOJIOTIB JEep>KaBHOI aBialii nosdrae y 3ade3nedyeHHi exinaxis [1BC iHdopmariero,
HEOOX1HOT 1M JIJIs BUKOHAHHS O€3MEUHUX 3JIbOTY, 3aX0J[KEHHS Ha MOCAAKY, TOCAIKU
Ta PYyJIIHHS Y TEMHHI yac 100U Ta CyTIHKaX, a TaKOX B yMOBaX 00OMeEXeHO1 BUUMOCTI
3a JIOTIOMOT'OF0 CBITJIOBHX Ta CBITJIOCUTHAJIbHUX MPUJIATIB.

3ait IIBC, sk 1 Horo mocajaka, € CKJIagHUM 1 ITOTCHIIIMHO HeOE3IIeYHUM €TaIlloM
MOJIbOTY, SKMM MOKe BHUKOHyBaTucs 3a mnpoctux (I[IMY) abo ckimagHux
Meeteoposoriyaux ymoB (CMY) y pizHi nepioau no6u. Ha etami 3mpoty exinaxi [1BC
BUKOPHCTOBYIOTH Pi3HI 3aCO0M PaiOCBITIOTEXHIYHOTO 3a0€3MeUeHHS TOJILOTIB, Cepesl
axux € cBiTocurHanbHe obnaaHanHs (CCO) aepoapomy. Cucrema CCO aeponpomy
ABJISIE COOOI0 CYKYIHICTh CBITJIOBHUX Ta CBITJIOCUTHAJIBHUX TMPUJIAMIB PI3HOTO
(YHKIIIOHATFHOTO TPU3HAYCHHS, 0 PO3TAllOBaHI HA aepoIpOMi 3a BU3HAYEHOIO
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CXEMOI0, EJIEKTPUYHOTO OOJaJHaHHS Ta amaparypd AUCTAHIIHOrO YINpaBIiHHA,
NpU3HAYCHUX [UIs1 3a0e3MeueHHs 3J7bOTY, 3aXO/KEHHS Ha IMOCAJKy, MOCAJAKU Ta
pyninnas [18C B nro6wmit yac 100u pu pizHUX ymMoBax Buaumocti [1]. Bigzomo [2], mo
JHOTYMUKY IS YCIIIIHOTO BUKOHAHHS 3JhOTY IMOTPIOHO MaTH TEBHHUMA TEPEITiK
pi3HOMaHITHOI 1H(opMmallii, sKa MpecTaBise cO00I0 CyKYMHICTh iHPOpMAIIIT PO pyX
[1BC Tta #ioro monoeHHs BiTHOCHO 37iTHO-mocankoBoi cmyru (3I1C), a Takox B
MOBITPI MiJl YaC MOYATKOBOTO Habopy BHCOTH. [Ipu BHUKOHAHHI 371b0Ty BHOYI abo y
CMY mneBHy uactky Ii€i iHGopmarlii JbOTYMK OTpuMye 3a pgomnomororo CCO
aepopoMy.

3a ycix IHIIUX PIBHUX YMOB Y BHUIIQJKy BUKOHAHHS JIbOTYUKOM 3JIbOTY MarOTh
Miclie Bi noii, siki 31 croponu cuctemu CCO aepoipoMy 00yMOBITIOIOTH MOKIIUBICTD
BUKOHaHHs ekinaxamu [I1BC 31p0Ty B ykazaHux Buile ymoBax. llepma - e ii
TOTOBHICTb J10 3a0€3M€UeHHs 31b0TY. Jpyroro € mojis, sika € CyMICHOIO 3 IIEPILOI0, Ta
TaKo10, 10 00YMOBIIIOE MOKIIMBICTh BCTAHOBJIEHHS IbOTYMKOM Bi3yaJIbHOT'O KOHTaKTy
3 BorusiMu CCO 1ipu 3111CHEHHI 3]IbOTY.

[lepexomastuu Big oAl 10 UMOBIPHOCTEH Ta MO3HAYMBIIKM HUMOBIPHICTh TOTOBHOCTI
cuctemu CCO no 3abe3nedenns 3nety [IBC P , a WMOBIPHICTh BCTAHOBJICHHS

JHOTYMKOM BI3yaJIbHOTO KOHTAKTYy 3 BorHsiMu CCO (y HamoMy BUTNIAJKY 3 OOKOBUMU
(mocagounumn) Borasimu 3I1C) P, 6auumo, 110 oliHKy MoxxynBocTel cuctemu CCO

6K 9
mo10 3abe3nedyeHHs 30Ty [IBC momiasHO MpoBOaUTH y 1Ba eTanu. Ha mepimomy
3MIIMCHIOETHCS OLIHKA, B PE3YJIbTATI SIKOI PO3PAXOBYETHCSI UMOBIPHICTD 11 TOTOBHOCTI
no 3abesneuenHs 3npotry [IBC P . B mpomeci JIpyroro eramy OIIHIOEThCS

WMOBIPHICTh BCTAHOBJICHHS JTbOTYUKOM BI3yaJIbHOTO KOHTAKTy 3 OOKOBUMU BOTHSIMU
3TIC (abo i 3 0cbOBUMH 32 iX HasgsBHOCTI) P,.° . OCKUIbKHM MATAHHS OLIHKK TOTOBHOCTI

CCO no 3a6e3neuyenns 31601y [IBC Oynu po3riisHyTi panimie [3], mamxi B Mexax i€l
JIOTIOB1/11 3yIMHUMOCH TIJTBKH Ha IPYTrOMYy eTarll.

[TonsTTss "Bi3yasibHUM KOHTAKT" JOCHIDKYBa4aMH B Taly3siX CBITJIOTEXHIKH,
METEeOpOoJIorii Ta (P13€0JIOrTYHOI ONTHUKU 3aCTOCOBYIOETHCS OOMEXKEHO, ajie IPU LIbOMY
yciMa BOHO aCOLIIOETHCS 3 MOCHIJOBHUM BHPILIEHHSAM croctepiraueM (y Hamomy
BUITAJIKy JILOTYMKOM) TAKUX 30POBHUX 3aBJaHb SK TOIIYK Ta BUSABICHHS 00 €KTY
(00’ekTiB) [4-7]. 3a MOCTaTHLOI TPUBAJIOCTI CIIOCTEPEKEHHSI MOXKJIMBO BBaXKaTH, 110
MPU YCIIIITHOMY 3aBEPIICHHI I[IUX 30POBUX 3aB/laHb Ma€ Micile (DaKT BCTAHOBJICHHS
Bi3yaJbHOTO KOHTAaKTy 3 00 ’€KTOM, TOOTO MO’KHAa BBa)KaTH, IO BIH € BHUINMUM.
Buxonsuu 3 MeTH IOCTIKEHHS Jajii B SIKOCTI 00’€KTY BUSBICHHS PO3TJISIAIOTHCS
6okoBi BorHi 3IIC, 1m0 BUKOPUCTOBYIOTHCS JJISI TIO3HAYEHHSI OOKOBHX IMOB3J0BXKHIX
ctopiun 3I1C.

Amnaniz nopaaky pyxy [IBC 3 micust CTOSHKH 10 JIiHIT BUKOHABYOTO CTapTy AJis
BUKOHAHHS 3JIbOTY, i, [0 BUKOHYIOTHCS TIPH IHOMY JHOTYMKOM, a TaKOX
CIIOCTEPIra€MOi HUM CBITJIOBOT KAPTUHH HA a€pPOIPOMI, T03BOJISIE BBAXKATH, 110 TIEPIIIC
30pOBE 3aBJIaHHS BHKOHAHO YCHIMIHO (32 KOHKPETHHX METEOPOJIOTIYHUX YMOB).
OOyMOBJIEHO 1€ TUM, 110 MicuenojoxeHHs BorHiB 3IIC npoTuMKy € 3a3maieriiib
BIJIOMHM, 1 BIH Ma€ MOXJHUBICTh CIOCTEpIraTH YacTUHY 3 HHMX BXK€ B Mpoleci
6esnocepenuboro BupyiatoBaHHs Ha 3IIC, 3aHATTS JiHIT BUKOHABYOTO CTapTy Ta
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MirOTOBKM J0 BUKOHAaHHS 31b0Ty. [Ipu mpomy udac cnoctepexenHs BoruiB 3I1C €
nocuth 3Ha4HUM (OuhIe 3 ¢). [[poro, K BigMIYaeThes y [6], MUTKOM JTOCTaTHBO 100
BBa)XATH, 110 Y JAHOMY BUTIAJKY II€ HE YAHUTH BIUIMBY HA BUIUMICTh BOTHIB 1 BOHU
JUTS JIBOTYMKA € BUIUMUAMHA Ha neBHiN girstam 311C.

Bin momenty pyxy [1BC mo 3IIC moumHae MIHATUCH WOTO IMOJIOXKEHHS Ta,
BIJIMTOBIAHO, JIbOTYHKA 1 HOT0 30poBoOro anapaty BigHocHo BorHiB 3I1C. Le 06yMOBJHoe
Te, M0 B IIJIOMY 3MIHIOETHCS BHIMMA JHOTYMKOM CBITJIOBA KapTHHA 1 TaKOX
BIIOYBA€EThCS 3MiHA OCBITJIIEHOCTI OYel aboTuMka. B Teopii BUAMMOCTI 00’€KTIB
CBITJIOBI (CBITJIOCUTHAJIBH1) BOTHI MPUUHATO PO3TIIAIATH K KPAnKoBi 00’ €KTH, a00 K
KparkoBi jpkepenia cBitTia. Buaumicts BorHiB 3I1C, sk pKepen cBiTia, BU3HAYAETHCS
OCBITJICHICTIO Ha 31HHUII OKa JHOTYHMKA, Ky BOHH YTBOPIOTh, 1 il IPUHHATO Ha3UBATH
ix omuckom E [4, 6]. MiHiMaibHA OCBITJICHICTb, SIKY TTOBUHEH yTBOPIOBATH BOTOHBb
311C Ha 31HHUII OKa JIHOTYMKA, JJISI TOTO, 1100 BIH MaB 3MOTY HOro Oa4uTH, HA3UBAIOTh
IpaHUYUM OJMCKOM YW TPaHWYHOIO ocBiTieHicTio E, [4]. YcmimmicTs BupimeHHS

JHOTYUKOM 30POBOTO 3aBAaHHS IO BCTAHOBJICHHIO Bi3yaJbHOTO KOHTAKTY 3 BOTHIMH
3TIC MoxJMBa 3a YMOBH, 1110 OCBITJICHICTh HA 31HUIIl OKa € OLIBIIOK a00 JTOPIBHIOE
I'PaHUYHHMM 3HAYEHHAM Ul HOro BHsBJICHHA. BelMunHa rpaHnYHOi OCBITIEHOCTI E,,

HETIOCTIMHA 1 3aJICXKHUTh B1JI pSTy YNHHHUKIB, OCHOBHUMH 3 SKHX MPUHHATO BBa)KaTH [5,
8]: cuny (iHTEHCHBHICTB) CBiTJIa / BOTHIB; OCBITJIEHICTH ()OHY, TOOTO SICKpaBicTh POHY
Ly, Ha IKOMY CIIOCTEPIra€ThbCs BOIOHB; ONTUYHY MPO30pICTh aTMochepH, M0 MOKe
OyTH BHpa)k€Ha 3a JJOTIOMOTOI0 TMOKa3HUKA OCJIA0JICHHS O.

Bigomo, 1m0 ocBiTieHicTh E, cTBOproBaHa BOrHEM 3 1HTEHCHUBHICTIO CBIT/Ia | Ha
3IHUII OKa JIbOTYMKA 3a BIICYTHOCTI aTMocdepH, 3MEHIIYEThCS MPOMOPIINHHO
obepHeHO KBaapaTy Bigcrani | mix Humu [6]:

E=1/1? (1)
B peanbuux ymoBax (3 ypaxyBaHHSM atMoc(epy) Ha NUISIXY BiJl BOTHIO /IO OKa

JHOTYMKA CBITJIOBUM TMOTIK 3a3HA€E MOCIA0IEHHS 32 paXyHOK TOTO, 1110 YaCTHHA HOTo
PO3CIIOETHCS, a YaCTHUHA NoTIHHAEThCs. [locnabiieHHst BpaxoByeTbest BBEJEHHIM Y (1)

MHOKHuKa & Ol , [0 XapaKTEePU3Ye 3aKOH TMOCTA0JICHHS, BIIOMUM SIK 3aKOH AJtapaa
[5, 8], mo moB'sa3ye Mixk coOOK OCBITIEHICTh E, IHTEHCHUBHICTH CBiT/ia BOTHIO |
nocnabieHHs cBitna armocdeporo Ta Bimcradb | Mixk crocTepirauem i mkepenom
CBITJIa (BOTHEM)
E=1e7"/17, (2)

e O — TOKa3HWK MOCialbJeHHs1 CBiTa atMoceporo; € - OCHOBa HATypaJbHOTO
norapupmy.

[Toka3Huk mocnabiaeHHs OUIMX CBITJIOBHUX CHUTHAJIB, JUKEPEIIOM SKUX € OOKOBI
Bordi 3IIC, MOXIWBO BINHAWTH 3 NPUUHITHOIO JUISI TPAKTUYHUX PO3PAXYHKIB
TOYHICTIO 13 CITIBBITHOIICHHS [6]

o =35/S, , (3)

ne S, — MEeTeOpoJoriyHa MalbHICTh BHIUMOCTI, M. 3aJa€ThCcs 3a JTaHUMH
METEO3BEACHHS ISl KOHKPETHOTO aepoIpoOMYy.
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['paHn4Ha OCBITJICHICTh, Ky MOKe yTBOptoBaTH Boro"b 3IIC Ha 3iHMII OKa
JTHOTYMKA, MOKE OyTH 3HaiieHa 3 BUpa3y [S]

E, =16x107L), (4)

ne Ly — ACKpaBicTh (hOHyY, Ha IKOMY CIOCTEPIracThCs BOTOHb, KI/M2; N — Koe(iwieHT,
SKHUH 3aJICKUTH BiJl ACKPAaBOCTI OHY. HAa IKOMY CIIOCTEPIra€EThCSI BOTOHb.

s n'y [4, 6] nponoHYOTHCS Pi3HI, X04a i MPUOJIM3HO OJTHAKOBI, 3HAUCHHS, aJle y
[5] aBTOpOM TIpU BM3HAYEHHI BUIMMOCTI O1JIOTO BOTHIO pO3paxoBaHl HACTYIIHI, K1 €
OCepeHEHUMH 1 HaiOinpm npuitastaumu: 0,3 npu 1-10° < L p S 1-10° (mis

nepudepiiinoro  30py); BusHauaethca 3 Bupasy N=06+01llgL, mpu
1107 < L, <30; 0,75 mpu L, > 30 (a1 poBeansHOro 30py).

3abe3neueHHs BUMOT BHJAMMOCTI 00°ekTy (y Hamomy Bumajaky BorHiB 3l11C)
HEPO3PHUBHO IOB'si3aHE 3 POOOTOI0 OKa Ta OCOOJMBOCTSAMHM 30Dy croctepirava. s
BpaxyBaHHS 1HJUBIyaJbHUX OCOOJMBOCTEM 30py JHOTYMKA MPOMOHYETHCS
3actocoByBatn  koedimienT K, , cepemHe 3HAYCHHS  SKOTO, OTPUMAaHe

03
EKCIIEPUMEHTAJIBHO [S], 1 11 O1HOKYJISPHOrO 30pYy MPUHHATO TaKUM, IO JOPIBHIOE
2,6-10% rpan? (xn/m?)? "k %c L.

BpaxoByrouu, 10 KOXKEH 3 BULIEPO3IIISTHYTUX apaMeTpiB BUABIEHHS BOTHIO 3I1C
€ BHUIAJKOBOI BEIMYHMHOIO, a 3aJI€KHICTh MMOBIPHOCTI BHSIBJICHHS BOTHIB PIi3HOI
IHTEHCUBHOCTI IPH PI3HHUX SICKPABOCTAX (POHY, TPUBAJIOCTI iX CIIOCTEPEKEHHS Ta
pI3HHX  KyTOBMX  po3Mipax  MoJii  iX  BHABJIEGHHSA  MIJNOPSAIKOBYETHCS
EKCIIOHECHIIIAJIbHOMY 3aKOHY pO3IMOAUTY HMOBIpHOCTEW [5] BHpa3 s poO3paxyHKY
WMOBIPHOCT1 BCTAHOBJIEHHS JIbOTYMKOM Bi3yaJIbHOTO KOHTAKTy 3 OOKOBUMHU BOTHSIMH
3T1C mig wac BukoHaHHs 3760Ty [1BC MOXKEMO MpeCTaBUTH Y BUTIISIAI

2

E -t ‘K
PgK :1_exp __ s - cn 03 ’ 5
(287 ©)

ne E, — oCBITIICHICTh Ha 3IHMII OKa JHOTYMKA, sika YBOproeThcs BorHeM 3IIC, 1k;

t., — TpuBamiCTh BI3yaJIbHOIO KOHTakTy 3 Jukepesnom cBiTiaa (BorHem 3IIC), c;
K, — xoedimieHT, 10 BpaxoBye IHAWBIAyadbHI OCOOIMBOCTI 30py JHOTYHKA,
2)2n

rpan’ (kn/m?)*'me?c™; L, — sckpasicTh doOHy, Ha AKOMY CHOCTEPiraioThes BOTHI,

K21/M?; N — KOe(iLieHT, 0 3aI€KUTh Bi ACKPABOCTI OHY; S — KyTOBHI PO3MIp IO
CITIOCTEPEKEHHS BOTHIB, TPaJI.

Amnaniz Bupaszy (5) mokaszye, IO HMOBIPHOCTI BCTAHOBJICHHS JHOTYUKOM
Bi3yaspHOTo KOHTaKTy 3 BorusMu 3IIC mix yac BukoHanHs 31b0Ty [1BC 3anexuTh Big
xapaktepuctuk CCO aepoapomy (cumm cBiTiia BoraiB 3I1C), TpuBagocTi BizyaabHOTO
KOHTAKTy 3 BOTHSIMH Ta YMOB iX CIIOCTEPEXKEHHS, a TAKOK KyTOBOT'O pO3MIipy Mo iX
CIIOCTEPEIKEHHS Ta 1HIUBITyaIbHUX OCOOIMBOCTEHN 30py JIHOTUHKA.

3 Bupa3y (5) Ta mpoBeACHUX PO3paxyHKIB 0AYMMO, 1110 TMOBIPHICTh BCTAHOBJICHHSI
JHOTYUKOM Bi3yalibHOTO KOHTAKTY 3 BorHsMU 3I1C npu He3MiHHUX 3HaUeHHsX 1 K,

, Ta CKOPOUEHHI TPUBAJIOCTI CIIOCTEPEKEHHSI BOTHIO 1 MOMJIMBUX HE3HAYHUX 3MiHAX

334



TECHNICAL SCIENCES
DEVELOPMENT OF INNOVATION SYSTEMS: TRENDS, CHALLENGES, PROSPECTS

L ,» B3JIOBK 3I1C no momenty BiapuBy [IBC Bix 3IIC B 3HauHIN Mipi 3aJ€XKUTh BiJ

OCBITJIEHOCTI E,, siKy yBOpioe otounuii Borous 3I1C 3 cuioro cBitia / Ha 31HHII OKa

JThOTUMKA Mif yac po3oiry [1BC.
3a HEOOXIAHOCTI, KOPUCTYIOUHCHh (hopmyioro (4), po3B’s3aHor0 BimHocHO E

o
HEBaXKKO 3alKUCaTH BUPa3 Uil po3paxyHKy Osucky BorHio 3I1C (abo 1HIIOTrOo 31 CKIIaTy
CCO), 110 103BONUTH BU3HAUMTH cuiy cBitia BorHo (I = E,-12), 3a sxoi MosxiuBuii
Bi3yalbHMIl KOHTAKT Ha MeBHil BigcTani | mpu 3amaHux iMOBIpHOCTI BCTaHOBIEHHS
BI3yaJIbHOTO KOHTAKTy Py, TPUBAJIOCTI Bi3yaJlbHOTO KOHTAKTY 3 BOTHEM 1., Ta yMOB
cnocrepexxenns (L " S, K,,). Po3s’s3aBmm x (5) BigHOCHO 1., MOKEMO OTpUMAaTH

BUpa3 JJIsl BU3HAUCHHS 4acy, MOTPIOHOTO Ui BUSIBIICHHS BOTHIO TIPU 3aJaHUX
fiMoBipHOCTI P 4, Woro cwim cBitia | Ta sckpaBocti ¢ony L, , Ha skomy BiH

CIIOCTEPITAETHCS.
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BIIJIUB PO3YMHUX MICT HA PO3BUTOK
TEXHOJIOI'TA V2X KOMYHIKAIUI AJI51
ABTOHOMHOI'O TPAHCIHIOPTY: IEPCIIEKTHUBHU TA
BUKJUKHN

Jlemumua Makeum MupociaBoBu4

acmipaHT kKadeapu KOMIT'FOTEPU30BaHIX CUCTEM aBTOMATHKH,
[HCTUTYTY KOMI'TOTEPHHUX TEXHOJIOTIH, aBTOMAaTUKH Ta METPOJIOTii
Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOMITEXHIKA

IIInak Oxkcana IBaniBHA

KaHJIUJAT TEXHIYHUX HAyK, CTApUIUN HAYKOBUM CIIBpOOITHUK Kadenpu
KOMIT'FOTEpU30BAaHUX CUCTEM aBTOMATHKH,

[HCTUTYTY KOMIT'FOTEpPHUX TEXHOJOT1H, aBTOMaTUKU Ta METPOJIOTIi
HartionansHuit yHiBepcuteT «JIbBIBChbKa MOJIITEXHIKA

Po3yMHI MicTa - OJUH 3 HAWNEPCHEKTUBHIIIMX HAMPSIMKIB PO3BUTKY MICT, LIO
nepeadayae BUKOPUCTAHHS TEXHOJIOTHA, CHCTEM YIPABIIHHS Ta IHPPACTPYKTYpH AJIs
MIJBUILEHHS AKOCTI KUTTA JIIOJEH, ONTUMI3allli CIIOKUBAaHHSA PECYPCIB, 30€pEKEHHS
HABKOJIMIIIHBOTO CEpeOBHINA, TapaHTyBaHHs Oe3meku Ta KoM(OpTy IMepecyBaHHs
MmictoM. Cepel IMX TEXHOJOTIH MEPIIOYEProBe 3HAYEHHSI MaloTh cucteMu V2X, sKi
3a0e3neuyoTh 0e3/1poToBUIl OOMIH IH(QOpPMALIEI0 B PEXHUMI PEATBHOIO 4Yacy Mix
TpaHcnopTHuM  cepenoBumieM  (V2V),  TpaHCIOPTHHM  CEpEJOBUILEM  Ta
iHppacTtpykryporo  (V2I), a  TakoX  TpPaHCHOPTHUM  CEPEAOBHINEM 1
mimoxoamu/Benocuneaucramu (V2P).

MM. Jlemumun ta O.l. [llmak 3a3HayaroTh, MO BOPOBAIHKEHHS TEXHOJOTIN
MaITMHHOTO HaBYaHHS i onTuMizallii V2X KomyHiKallii € BaKIUBUM (DaKToOpoMm y
PO3BUTKY aBTOHOMHOTO TPAHCHOPTY, OCOOJMBO B KOHTEKCTI PO3YMHHX MICT, SKi
noTpeOyoTh e(PEeKTUBHOI IHTErpaiii TPAHCIOPTHUX CHUCTEM Ta 1HPPACTPYKTYpH.
30kpeMa, akieHT 3po0JIeHO Ha poJii PO3YMHHUX MICT y 3a0€3MeueHHl i1HTerparii
CydacHUX TexHojorid V2X st TOCATHEHHSI BUCOKOTO PiBHS O€3IMEKH Ta HaJIMHOCTI
nopoxuboro pyxy [1]. USinskis, V. et al. poOGnsiTh akIeHT Ha TICHOMY 3B’SI3KYy MIX
KOHLIETILIIEI0 PO3YMHHUX MICT 1 BOpoBakeHHsAM V2X texnosoriil. USinskis V.,
Makulavi¢ius M., Petkevicius S., Dzedzickis A., Bucinskas V. HarosomyoTs, 110
PO3BUTOK TeXHOJOTH V2X KOMyHIKAI[I{ TICHO OB'SI3aHUI 13 KOHIIEMIIEID PO3YMHUX
MICT, $KI CTBOPIOIOTh ONTHMAJIbHI YMOBH /I BIPOBA/DKEHHS 1HHOBAIIHUX
TPAaHCIOPTHUX  pimeHb. Po3ymMHI  MicTa  CTBOPIOIOTH  muarhopmy  uis
1H(PACTPYKTYpPHOT MIATPUMKH aBTOHOMHHX TPAHCIIOPTHUX 3ac00iB, CHPUSIOYH
MIBUIIEHHIO OE3IEeKH JOPOKHBOTO PYXY Ta €KOJIOTIUHOI cTiiikocTi. [HTerparis V2X
3 PO3YMHOIO 1HPPACTPYKTYPOIO JTO3BOJIAE MOKPAITUTH YIPABIIHHS JOPOKHIM PYXOM,
MIIBUIMTH 0€3MEeKy Ta 3SMEHIIUTH €KOJIOTTYHMI BIUTUB Tpancnopty [2]. Elassy M., Al-
Hattab M., Takruri M., Badawi S. po3risgaioTh pojib iHTEIEKTyaTbHUX TPAHCIIOPTHUX
cucTteM Yy 3a0€3Me4eHH] CTajJoro pO3BUTKY pPO3yMHHX MicT. OcoOiuBy yBary
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NPUIUIAIOTE 1HTerpamii V2X-KkoMyHIKaIiid g 3HMKEHHS 3aTopiB, MiHIMIi3allil
BukuiB CO:2 Ta MOKpaIIeHHS 3arajibHOT €PEeKTUBHOCTI MICHKOT TPAHCIIOPTHOI CUCTEMU
[3].

3B'130k V2X € OnHIEI0 3 OCHOB, Ha SKIA OyIylOTbCS 3HAHHS B KOHTEKCTI
aBTOHOMHOTO TPaHCHOPTY, a00, HABMAKH, TPAHCHOPTY O3 JII0JCHKOTO KOHTPOJIIO.
Micta, mo iHBecTyloTh B iH(pacTpykTypy V2X, BIIKPHUBAIOTH HOBI MO>KJIHBOCTI:
CTBOpeHHs Kpamux aBTOmuIOTIB piBHA L3 3 iHpopMmaliero mpo iHIIN aBTOMOOL,
MapuipyT 1 Tpadik. JlocsSsrHeHHsS Kpamioro piBHsA Oe3neku TOpoKHBOro pyxy. Lle
O3Hayae, M0 TPAHCIOPTHI CHCTEMH MOXKYTh 3HATH MPO CTaH iHIIMX TPAHCTIOPTHHUX
3aco0iB, a OT)KE, MOXKYTh i3IUTH €HEPTOCPEKTUBHO.

J130500): 7000050505070
PO3BUTOK

IaTerpamisa
SHKEHHS ;HICTpallL
. PI3HHX BUIIB

3aTopiB
TPaHCIIOPTY

Puc. 1 IlepciekTBH BIUTMBY PO3YMHHUX MICT Ha pO3BUTOK aBTOHOMHOTI'O TPAHCIIOPTY
Jl>xepeno: aBTOpcbka po3po0ka

Ha puc. 1 HaBemeHo aeski mepcrneKTHBHU: 3B'S30K V2X B KOHTEKCTI BOJIHHS
O3HAyae, 110 aBTOMATHU30BAaHUN TPAHCHIOPTHUN 3aci0 MOXKE OTPUMYBATH JIaHi PO
MEPEeNIKOIM Ha AO0PO31, CTaH IHIIMX TPAHCHOPTHUX 3ac001B, MIMIOXIAHI NEPEXOAH,
CUTHaJIM CBITJIO(Opa Ta 1HIII J1aHi, HEOOX1HI 1Ji1 0€3MeYHOT0 BOIHH. TpaHCcHnopTHI
3acobu 3 cucreMamMu V2X MOXYTh Ha/laBaTH JKUTTEBO BAXJIMBY 1H(GOPMALIIO MPO
HaWKpallll MaplIpyTH, 3MIHU B JOPOXHBOMY pyCi, aBapii Ta PEMOHTHI POOOTH,
CKOpPOYYIOYM TaKUM YMHOM Yac Ha Aoporax. ABTOMOO11, Kl CaMOCTIHHO 341HCHIOIOTh
HaBITaIlilo 1 3aCTOCOBYIOTh TeXHOJOT1T V2X, 371aTHI ONTUMI3yBaTH CHOKHBAHHS
eHeprii, 0coOJIMBO B CUTYAIlISIX 3yMUHKHU 1 pyXy Ha CBITJIIO(popax, 1Mo Npu3BOIUTH JI0
3MmeHmeHHsT BUKHIIB CO2. PO3BUTOK «pO3YMHOTO MICTa» 3a0XO0Uy€ KamiTasbHI
BUTPATH HA HOBI TEXHOJIOTII, SKI MOJErnIytoTh 0OMiH iHpopMmaltiero V2X, mo sKux
BimHOocsAThess EVSE, inTenextyanpHi CBiTIodopu Ta CEHCOPHI CBITIIO(OpPH.
TpancnoptHi cuctemu 3B's3ky V2X MOXyTh OyTH BIPOBAKEHI SIK HE3aJekHa
TPaHCIIOPTHA CUCTEMA BiJ IHIIIUX BUIIB MICBKOTO TPAHCIIOPTY, TAKC1 Ta TPOMAJICHKOTO
TPAHCIIOPTY, THUM CaMHUM MIABUINYIOUYM #Woro edekTuBHICT. (CaMokepoBaHi
aBTOMOO1JT1, III0 BUKOPUCTOBYIOTH B3aeMO/I110 V2X, MOKYTh CaMOCTIMHO i1 DKIKATH
0 TPAHCHOPTHUX TEPMIiHATIB, 100 JOMOMOITH MacaXupam, SKI MOXYTh MaTH
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npoOjemMu 3 IHBaMHICTIO a00 BikoM. MaiOyTHIi po3BUTOK TexHonorin V2X
O3HAMEHY€ HOBI BHHAXOAM Ta MOXJIMBOCTI MpaleBIaIITyBaHHSI s 1HXKEHEPIB,

MIPOTPaMICTIB Ta JOCIiTHUKIB.

Puc. 2 Buknvku BIUIMBY pO3YMHHUX MICT Ha PO3BUTOK aBTOHOMHOTO TPAHCHIOPTY
Jlxepeno: aBTOpcbka po3poOka

Cepen BumpoOyBaHb HaBEIEMO HACTYMHi: Y 3B'A3Ky 3 THUM, IO aBTOMOOLI,
iHQpacTpykTypa Ta Oarato IHIIUX MTPHUCTPOIB OyayTh OOMIHIOBATHCS BEITUKOIO
KUTBKICTIO 1H(OpMAITii, TPOBOAUTHCS aHaNi3, IKUA MOXKE MPU3BECTU A0 MOPYIICHHS
NPUBATHOTO JKUTTS Ta Oe3neku rpoMajsH. Came TOMy BIJACYTHICTh KOHKPETHHUX
MDKHApOJHUX CTAaHJApTiB, SKI O BCTAHOBJIOBAJIM IpaBWia BUKOpPUCTaHHA V2X-
3B'SI3KY, MO’KHA BBaXKaTH OJIHIEIO0 3 OCHOBHMX NPOOJIEM, 1110 BILUIUBAIOTh HA PO3BUTOK
texHosorii. Posropranns V2X € HenmemeBow CHpaBold 1 TOB'I3aHE 3
KamTaJIoMICTKUMU 1HBecTullisiMu. Lle mimHiMae cepito3He 1 MpakTUYHE MUTAHHS PO
Te, K MiCTa MOXYTbh (pIHaHCYBaTH ceOe 1 OTpUMyBaTU NPUOYTOK BiA iHBecTUIIHN. Ll
TPaHCIOPTHI 3aCO0M NOBUHHI OyTH CYMICHUMU OJIMH 3 OJTHUM 13 YMOBaMU MICT, B IKMX
BOHU TOBUHHI e(peKTUBHO mpaioBath. OcoOIMBO, SIKII0O MiCTa HE 1HBECTYIOTh Yy
po3BUTOK iHPpacTpykTypu V2X, BOHH TMPOTparOTh TOHKY IIOJO CTBOPCHHS
aBTOHOMHOI'O TpaHCIOPTy. Bumora /10 OCBITSIH TOTYBaTH CHEIaTICTIB, K1 BMIIOTh
MIPOEKTYBAaTH, IHTErpyBaTH Ta yrpasisatu V2X. [loreHuian BTpaT poOOYHX MICLb Y
cdepi Ha3eMHOTO TPAHCIIOPTY, 3MiHU B MAapKyBaHHI, SKi HEOOXIMHO Oyne MPUHHATH
HACEJICHHIO.

EneprocnoxuBaHHsl TpaHCTIOPTHUX 3ac001B, K MOKa3aHO Ha Trpadiky Ha puc. 3,
3MEHIIY€EThCA MpPU BOPOBaIKEHHI V2X-3B'SI3Ky 3aBIASKU onTuUMizamii Tpadiky.
3MEeHILEeHHS KUTbKOCTI eHeprii B ogqHoMy BumnpoOyBanHi (270 000 [Ix) mae Hacmiaku
7Tt €PEKTUBHOCTI TPAHCTIOPTY Ta €KOJIOTIYHOT BIMOBIJATBHOCTI B PO3YMHHUX MiCTaX.

Bucoke 3nauenHs npomycknoi 3gatHocTi (4 392 317 6iT/c) TakoXk BKazye Ha Te,
mo 3B'130k V2X Moke 3a0e3meunTd HEeOoOX1THHM piBeHb OOMiHY iH(OpMAaIli€o B
yMOBax IIIILHOTO MichKoro Tpadiky. Lle 0cobmMBO akTyanbHO ISt «PO3YMHHX» MICT,
Jie BeJIMKa KUIbKICTh 1H(OopMalii (Harmpukiial, CUrHaau cBiTiiodopiB, iHGoOpMaIllis npo
aBapii TOI0) MOBUHHA TepeIaBaTUCS MUTTERO.
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Huszbke 3Hauenns 3arpumku (0,0102 cekyHaM) TakKoX MIiATBEPIKYE, IO
TexHojorii V2X 0cobIMBO KOPUCHI B JIOJAaTKaX 3 BUCOKHUM PU3UKOM, BKIIOYAIOUH
31ITKHEHHS 1 MIHIMQJILHUH 9ac peakIlii Ha 3MiHU B JOPOKHBOMY pyci. [le momomarae
MIHIMI3YBaTH BUMAIKU JOPOKHBO-TPAHCTIOPTHUX MPUTOJ] Y POZYMHHUX MiCTaX.

5000000

2300000 :'.:". %
000000
3500000
3000000
2500004

s 1800041

1500000 S

1000000 Hoauot

e "JU[ 001023
' 10000 30 3600 0 1024 001 3134

Puc. 3 Jliarpama eHeprocnoxuBaHHs 0e3 13 V2X
Jlxepeno: aBTOpcbka po3po0ka

HageneHi TyT pe3ysibTaTd CBIAYATH MPO T€, IO PO3TOPTaHHS TexHojorii V2X
TATHE 32 COOOI0 KamiTalbHI BUTPATU B IHTEJEKTyaJlbHUX Mepexkax (0a30Bl1 cTaHIii,
JTATYUKH, O0YUCITIOBAJIbHA TEXHIKA).

BukopHUCTaHHS TakWX CUCTEM BHUIPABAAHO JOCSTHYTOI €(QEKTHUBHICTIO, TOMY
3HM)KEHHSI BUTpAT BIIOYBAETHCS 3@ PaXyHOK IMIJIBUILIEHHS MOOLIBHOCTI, 3MEHILICHHS
3aTOPIB 1 MIABUILEHHS KOMPOPTY 715l TPOMAsH.

[le nanepen BU3HA4YEH1 (paKTOPH: EHEPTis 10 ONTHUMI3aLli Ta JOCTyTHA MPOMYCKHA
3JIaTHICTh MEPEXKI.

Haiinvkgi 3HadeHHs MalOTh 4ac OOpOOKM JaHUX 1 3aTpUMKa 3B'S3KY, IO JAJI0
HalKkpai pe3ynbratu s V2X.

VYHIKaNBHICTh MIAXOAY MOJSIrae B TOMY, IO BiH BUKOPUCTOBYE DPIBHSHHS JUIS
MIPEICTABJICHHSI CITIBBITHOIICHHS MI>K €HEPT1€10, CIIOKUTOIO JIO 1 MiCIIs BIIPOBAKCHHS
V2X, a Takok KOe(DIIIEHT SHEPro30eperKeHHS.

[HHOBAIIHHUM € Te, 10 MNEePeIyMOBOIO ISl MPAKTUKA Ta BJAOCKOHAJIEHHS
TexHOJIOT1 V2X sk eHepro3z0epirarounx pilieHb € Te, 0 KUIbKICHE OOIPYHTYBAHHS
MOKe OyTH OTpUMAaHE JIMILIE B MPOIIEC] IX BIPOBAKEHHS.

®opmyna C = B - (1 4+ SNR) , 110 103BOJISIE OLIHUTH MPOIYCKHY 3IaTHICTH 3
ypaxyBaHHSIM peaIbHUX CUTYallill mepeaayl JaHUX Y MICBKOMY CEpPEeIOBHUIIII.
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TakuMm YMHOM, BHCHOBOK MPO BHCOKY MPOMYCKHY 3JaTHICTh I1HTErpPOBAaHOI
1HGPACTPYKTYPH PO3ZYMHOTO MIiCTa MOX€E OYTH BUKOPUCTAHUMN SIK BUX1IHA TIEpEeayMOBa
TS TIOIAJIBIINX TOCIIIKECHb.

L .
®opmyna 3aTpumMku D = -t At, ne L - po3mip makera manux, C - gocrymHa

MPOITYCKHA 3[aTHICTh, a At - 9ac 00OpOOKH, TAaKOXK Ja€ KOSPIIIEHT I KOMITCHCAITI],
TaK IO 3aTPUMKH JIHCHO MOKHA MOJICITIOBATH.

3i0paHi MOKa3HUKU TAKOXK JAEMOHCTPYIOTh HU3bKY 3aTPUMKY, a OoTxke, V2X Bxke
MO’XHa BHKOPHCTOBYBATH I YYTIUBUX IO 4Yacy JOMATKIB, TaKUX SK aBTOHOMHI
TPaAHCIIOPTHI 3aCO0M.

MaTteMaTuyHi po3paxyHKH YITKO MOKa3ylOTh, SIK T€XHOJOTii V2X MiIBUILYIOTh
0e3MneKy, eeKTUBHICTb 1 3arajibHy SKICTh TPAHCIIOPTHOI CHCTEMH.

OTxe, po3yMHI MICTa € CTpATErTYHUMH 1HHOBAI[IHHUMU LEHTPaMH JIJIsi MalOyTHIX
TexHojorii V2X. Marwuu BUCOKHI TOTEHITIA, BOHH, 3 1HIIOTO OOKY, CTHKAIOTHCS 3
HACTyTHUMU TIpoOsIeMamMu, ikl HEOOX1THO BUPIIIUTH HA NUISIXY A0 iX BIPOBAIKCHHSL.
Jlns  nmocsarHeHHs ycmixy V2X HeoOXigHA BIAMOBIIHA IiATOTOBKA, 1HBECTHIIII,
CTaHJapTU3aIlisl Ta Jep)KaBHA MIATPUMKA 1HPPACTPYKTypH. I[HIMUN BaKIUBUNA
KOMITOHEHT CTOCY€EThCSI IHPOPMYBaHHS HACEJIEHHS, @ TOUHIIIE aBTOMOOUIICTIB, MPO T€,
Yoro CIiJi OYIKyBaTHM BiJ BIPOBA/KEHHS AaBTOHOMHHUX TpPAaHCIIOPTHUX 3acoOiB.
OTpumaHni a1 TIATBEPKYIOTh TOM (PaKT, 1110 pO3yMHI MICTa € IIIaT(HOPMOIO HE JIHILIE
JUISL pO3TOpPTaHHA TEHJCHIIA PO3BUTKY TexHojorii V2X, ame W aKTUBHUM
MIPOMOYTEPOM X PO3BUTKY IS MiIBUIICHHS O€31eKH, €PEKTUBHOCTI Ta €KOJOTTYHOCTI
nepeBe3eHb. TexHoorii V2X MoXyTh 3a0€3NE€YUTH 3HIKCHHSI €HEPTOCIIOKUBAHHS Ta
30UTBIIEHHSI TPOIYCKHOI 3JaTHOCTI, YHHKAIOUM TPU 1bOMY 3aTPUMOK JaHUX.
Haii6i1b1110i ekoHOMIT MOYKHA JIOCATTH Ha PiBHI MEPEXPeCTh 3a PaXyHOK ONTHUMI3aIlii
Tpadiky 3a gomoMoror 3B'si3ky V2X. Huszbke eHeprocrnoxuBaHHS, Majuil dYac
3aTPUMKH 1 BUCOKA MIBHJKICTH TIepeadl JaHUX JO3BOJISIOTh IHTETPYyBaTH aBTOHOMHI
TPAHCIOPTHI 3aCO0M B TPAHCTIOPTHY CUCTEMY PO3YMHHMX MICT JJI MiHIMI3allii 3aTOPIB
1 BUKHU/IIB B aTMOC(hepy.
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Dynamic Random Access Memory (DRAM) is a critical component in modern
computing systems, providing high-density and low-cost storage for a wide range of
applications. However, as DRAM technology scales smaller form factors, it becomes
increasingly vulnerable to security threats such as the Rowhammer attack [1].
RowHammer attacks exploit physical vulnerabilities in DRAM by inducing bit flips in
adjacent memory rows through frequent and aggressive row activations, potentially
leading to data corruption or security breaches.

~N

victim row
aggressor

victim row

row decoder

e

Figure 1. RowHammer attack visualization

To mitigate Rowhammer attacks, a common approach is to refresh vulnerable
memory rows at a higher frequency. [2] However, static refresh strategies can impose
significant performance and energy penalties, as they do not adapt to runtime memory
access patterns or inherent variability in DRAM hardware. This calls for an intelligent,
adaptive mechanism to optimize refresh rates for individual DRAM rows based on
their susceptibility to Rowhammer and runtime usage characteristics.

In this work, we propose a machine learning-based approach to detect
RowHammer attack before it can damage memory. Machine learning predictors is an
ensemble learning method, are particularly suited for this task due to their ability to
handle high-dimensional data, robustness to overfitting, and interpretability. By
training the model on access patterns, row activation frequencies, and hardware-
specific features, the algorithm can predict if we need to stop the attacking process and
mitigate RowHammer while balancing performance and energy efficiency. By
introducing machine learning into the DRAM refresh process, we aim to bridge the gap
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between security and efficiency, paving the way for more resilient memory systems in
future computing architectures.

Background

Modern DRAM chips are prone to disturbance errors, which occur when frequent
activations of a single DRAM row (within a refresh interval) unintentionally alter the
stored values of cells in nearby rows. This phenomenon, widely known as
RowHammer [1], arises from electromagnetic interference between circuit elements.
The severity of RowHammer increases as the size of the manufacturing process
technology node (and consequently the size of DRAM cells) decreases, causing circuit
elements to be packed closer together.

As shown in prior research [2, 3], the RowHammer effect is most pronounced
between rows that are physically adjacent. Bit flips caused by RowHammer are more
likely to occur in rows directly neighboring a "hammered" row that is activated
repeatedly—e.g., 139K activations in DDR3 [2], 10K in DDR4 [4], and 4.8K in
LPDDRA4 [4]. The row that is repeatedly activated is referred to as an aggressor row,
while affected neighboring rows are called victim rows, regardless of whether they
actually experience bit flips. (Figure 2)

RowHammer bit flip

RowHammer bit flip

)@ Victim Row
@) Aggressor Row }’ € @) Aggressor Row

Figure 2: Typical Single-sided (SS) and Double-sided (DS) RowHammer access
patterns

Defense mechanism

The RowHammer attack modifies bits in DRAM by activating rows multiple times,
creating multiple conflicts in memory banks. It avoids the cache to work with rows
directly, rather than through a buffer, so there will be more misses to the L1-D cache.
Similarly, because the attack instructions are repeated often, L1-1 has more hits. The
activity of other cache levels can be partially accounted for by cache misses in L1 and
main memory activity. Therefore, tracking cache hits and cache misses at other levels
is redundant. So the neural network only needs to track the following characteristics:
L1-I hits, L1-1 misses, L1-D hits, L1-D misses, row hits, and row misses. This is the
data that was collected during testing in Section 2, so having a large dataset, it was
divided into training and test samples and trained. Since protection against
RowHammer attacks is primarily limited to detecting neural networks, a binary
classifier will be introduced that will accept an array of n memory access samples. The
general scheme can be presented in Figure 3.
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Figure 3. Machine Learning based RowHammer detector

The main idea is to use ML algorithms to analyze large amounts of data generated
during DRAM operation to detect patterns or anomalies typical of RowHammer
attacks. The first model we will use to create a RowHammer threat detection model
will be a Long Short-Term Memory (LSTM) model. Its key feature is the ability to
store and process important information over long periods of time, overcoming the
problem of fading gradients that is typical of standard RNNs. The second model for
implementation will be a multi-layer perceptron. A Multi-Layer Perceptron (MLP)
consists of multiple layers of neurons that communicate with each other through
weighted connections. For our implementation, two hidden layers will be used. The
hidden layers in an MLP use nonlinear activation functions such as ReLU (Rectified
Linear Unit). The last instance we will use for training will be convolutional neural
networks — one of the most popular types of neural networks, specializing in processing
and analyzing structured data such as images, video, or audio.

For the attack simulation file, we generate samples of 100 ns each, which we group
into 100 10-microsecond windows with a 50% overlap between consecutive access
windows: the last 50 samples of the recorded access windows are reused as the first 50
samples of the next window. A software counter on the output is used to classify each
window as performing an attack and a threat or not.

Training occurs in two modes, which are identical to the operation in real computer
systems. Verification is also performed using datasets created by simulating the
architecture under several types of DDR memory loads:

* [solated execution: only one program is executed at a time;

« Parallel execution: two programs are executed in parallel on two cores.

The accuracies of the different models obtained in this analysis presented in Table
1.

Table 3 — Accuracy and categorization time of ML models

Type Accuracy (%) FP (%) FN (%) Execution time
LSMP (Isolated) 99,9447 0,0527 0,0026 236 mks
LSMP (Parallel) 99,8861 0,0902 0,0237 246 mks

MLP (lIsolated) 99,9824 0,0167 0,0009 7,5 mks

MLP (Parallel) 99,7675 0,2183 0,0142 6,9 mks

CNN (Isolated) 99,9851 0,0140 0,0009 40 mks

CNN (Parallel) 99,9715 0,0285 0 53 mks
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So we see that all types of neural networks coped with the detection task perfectly,
having more than 99% efficiency. It was determined that the best results were
demonstrated by the MLP model, which achieved 99.7% accuracy with a detection
time of 6.9 us, which significantly exceeds the speed of more cumbersome models.
Also, the size of the final classifier did not exceed 92 KB.

Conclusions

In conclusion new methods for memory protection in a real computing system were
tested and implemented, in particular, neural network approach. Their work, efficiency
and impact on the internal resources of computing systems were evaluated, namely,
that the neural network protection showed an average efficiency of 99.5% when
training on locally generated data and 92.6% when using a common data set with a
decrease to 88.9% for DDR5. Such data indicate the possibility of working on new
boards even before full local training.

The prospects for implementing the developed RowHammer protection methods in
a broad perspective on existing computing systems were investigated, namely, that the
machine learning method is able to work on new memory boards using a common data
set and does not require significant system resources. The frequency array method
demonstrates a better level of protection, while it is dependent on the specific recorded
system parameters. Possible suggestions for improvement were also formulated,
namely the implementation of online learning and the possible combination of
frequency arrays and a machine learning approach.
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PO3POBKA ITHHOBALIIHHOI XMAPHOI IVIAT®OPMHU
PEAJIBHOI'O YHACY AJISA MOHITOPUHI'Y TA AHAJII3Y
MNPOAYKTUBHOCTI 3APSIJTHOI MEPEXKI
EJEKTPOMOBLJIIB

Mapkis Ourer,

acripanT kadenpu ICM

Harionanesauii yaisepcuret “JIpBiBchKa [lomiTexHika”
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AHoOTALlIA:

VY po06oTi nmpeAcTaBIeHO KOHLEMLII XMapHOI MIaT(GOpPMHU peaIbHOro 4Yacy s
MOHITOPUHTY Ta aHali3y MPOJAYKTUBHOCTI 3apsAJHOI MEpexi eJIeKTPOMOOLIIB.
[Inatdpopma Oa3zyeThCs Ha IHHOBALIMHINA TIOPUAHIN apXIiTEKTypl, IO 3a0e3nevye
e(exTuBHY OOpOOKY BEJIMKHUX OOCATIB JaHWUX, BHCOKY IIBHUJIKICTb aHaI3y Ta
HAJIHHICTh CUCTEMHU. 3aCTOCYBaHHS METOJIIB IMPOTHO3HOIO aHAaII3y CHpPSIMOBaHE Ha
ONTHUMI3allii0 pOOOTH 3apsTHUX CTaHIIINA, 3HU)KEHHS HABAaHTAXKEHHSI Ha EHEPTOMEPEXY
Ta TOKpAIIEHHS SIKOCTI OOCIyrOBYBaHHS KOPHCTYyBauiB. [HYUKICTb apXITEKTypH
maThopMu TapaHTy€ YIPaBIiHHSA BEJIMKOI KUIBKICTIO CTaHIM, 1HTErpaliio
PI3HOMAHITHOTO  OOJIaJIHAaHHSA, MACIITa0OBaHICTh CHUCTEeMH Ta  €(QEKTUBHE
BUKOPUCTAHHA JIaHMX JIJI1 BCEOIYHOTO MOHITOPMHTY Ta aHaji3y 3apsaHoi
iHppacTpykTypu. Po3pobiena miarpopma € BaXKIMBUM KPOKOM Y HaIPSIMKY
CTBOPEHHS 1HTEJICKTyaJbHUX CHUCTEM YIPaBIiHHS 3apsSgHOI0 1HPPACTPYKTYpOIO
€JIEKTPOMOO1ITIB.

KurouoBi cjoBa: XxMapHi TEXHOJOTII, €JIEKTPOMOOL, 3apsiHa 1HPPACTPYKTYypa,
MOHITOPUHT PEAJIbHOTO Yacy, BEJUKI JIaHl, TI0puHa apXiTEeKTypa.

Beryn

CtpiMKke 3pOCTaHHS MOMYJSAPHOCTI E€JIEKTPOMOOUTIB  aKTyalli3ye MHUTaHHS
MIJBUILEHHS €()EeKTUBHOCTI ICHYIOYOI 3apAHoi iHppacTpykrypu. HasBHi mpobiemu,
Takl SK HEAOCTATHS KUIBKICTh JIOCTYIMHHUX POOOYHMX CTAHIIN y IMKOBI TOAWHU Ta
YTBOPEHHSI 4epr, HETaTUBHO BIUIMBAIOTh HA JIOCBiJ KOPUCTYBAdiB Ta CTPUMYIOThH
MOJAJIBIIUN PO3BUTOK €IEKTPOMOOIIbHOCTI. OnepaTUBHUI MOHITOPHHI Ta aHaji3
MPOTYKTUBHOCTI 3apsAHUX CTAHIN € KPUTUYHO BAXIMUBUMHU JJIs1 €(PEKTUBHOTO
VOpaBIiHHSA Ta onTuMizamii 1iei iHdpacTpykTypu. [eorpadiune po3TairyBaHHs
CTaHII Ha0yBae 0COOJIMBOTO 3HAYCHHS JIJIs KOMIUIEKCHOI OI[IHKH 1X MPOTyKTUBHOCTI
Ta e(h)eKTUBHOCTI OOCIYrOByBaHHS KOPUCTYBadiB B Pi3HUX perioHax. BukopucraHHs
Cy4YacHUX TE€XHOJIOT1H, 30KpeMa TEXHOJIOT1H BEMMKUX JaHuX [1], xMapHuUx miargopm
[2] 1 reonpoCTOPOBUX THCTPYMEHTIB, BIIKPUBAE HOBI MOMJIMBOCTI JJIS M1ABUIICHHS
HaJIIMHOCT1, €()eKTUBHOCTI Ta MAaCIITa0OBAHOCTI MOHITOPUHTY 3apsiAHOI Mepexi. 3
OrJISily Ha BUIIE3a3HauY€HE, PO3pOOKa IHTENEKTYaJbHOI XMapHOi MmiIaThopMu aJis
MOHITOPUHTY Ta aHaJ3y MPOAYKTUBHOCTI 3apsiIHOI MEPEXKI EIEKTPOMOOLTIB € BKpaii
aKTyaJbHOIO Ta CBOEYACHOIO.

HaykoBa HOBU3HA: BUKOPUCTAHHS TOPUIHOI apXiTEKTypH 3 iHTerpariecro Edge ta
Cloud Computing s onTuMizarii MBUAKOAIT Ta HamiiHOCTI. TakoX peani3oBaHO
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NPOAKTUBHUN MOHITOPUHI Ta YIpPaBIiHHSA pecypcamu 3a JOMOMOIOH aHCcamOIIto
MOJIeJIeil MPOTHO3HOTO aHAMI3y.

OcHoBHMII MaTepiaJ

B ocHOBi po3poOku xmapHOi TuiaTGopMM S MOHITOPHHTY Ta aHali3y
MPOIYKTUBHOCTI  3apsS/THOI  MEPEeXi  EJIeKTPOMOOUTIB  JIGKUTh HOBAaTOPCHKUN
KOMIUTIEKCHHM MIAX1, 110 TOE€HY€ JEKITbKa KIIIOUOBUX IHHOBALIMHUX eneMeHTiB. Llei
HiAX11 iHTerpye 00poOKy JaHUX Y pealbHOMY Yaci 3 pi3HUX JKeped, epeIoBl METOAU
NPOTrHOCTUYHOTO MOJENIIOBAHHS Ha OCHOBI IITYYHOTO I1HTEIEKTY, Ta TIOpUAHY
apXiTeKTypy OOYHCIeHb Ui 3a0e3MeueHHs MaKCHUMaldbHOI €(QEeKTUBHOCTI Ta
HAJIHOCTI CHUCTEMHU. 3a3HAaYeHUW KOMIUIEKCHUM MiJXiJ JO3BOJISIE CTBOPUTHU
OPUHIIMIIOBO  HOBY  IHTENEKTyaJbHYy  CHCTEMY  YIpaBIiHHSA  3apsIHOIO
1H(PaACTPYKTYPOIO, sIKa BUXOJIUTh 32 PAMKU TPAJULIMHOIO MACUBHOI'O MOHITOPHUHTY,
3a0e3neuyoun nepexij 10 MPOAKTUBHOTO YIIPaBIiHHS, IHTEJIEKTyaIbHOI ONTUMI3allii
pecypciB Ta MiIBUIIICHHS 3arajibHO1 €()eKTUBHOCTI €KOCUCTEMH 3apsTHUX CTAHIIIH.

TpanuuiiiHi  CHUCTEMH MOHITOPUHTY 4acTo OOMEXYyITbcs 300poM  Ta
B1IOOPaKEHHAM 1ICTOPUYHHMX JAaHUX, HAIAI0UM OINepaTopaM JIUIIE PEeTPOCIIEKTUBHUN
MOIJIsIT Ha poOoTy cTaHiii. Ha mpotuBary npomy, po3po0iieHa miargopma OpornoHye
AKICHO HOBUM PIBEHb YNPABIIHHA, 32aCHOBAaHUHN Ha Oe3MepepBHOMY aHaJI131 MOTOYHUX
JaHUX, TMependadyeHHl MaWOyTHIX CTaHIB Ta aBTOMATU30BaHIM oNTUMI3alii B
peanbHOMy u4aci. Lle m03BoJis€ HE TUIBKM ONEPaTUBHO pearyBaTd Ha MOTOYHI
npoOsemMu, ajne ¥ 3amodiraTi BUHUKHEHHIO MPOOJIEMHUX CUTYyallll y MailOyTHROMY,
ONTHUMI3yBaTH PO3MOJIJI HABAaHTAXKEHHS Ta MIABUIILYBAaTH pPIBEHb 3aJI0BOJICHOCTI
KOPHUCTYBaviB.

I'iopuana apxirekrypa 3 interpaniero Edge ta Cloud Computing

3anponoHoBaHa TiOpuUJIHA apXxiTeKTypa € (yHIaMEHTaJIbHOK 1HHOBAIIIEID
m1aThopMu, 110 JT03BOJISIE MOEAHATH TiepeBary jJokanbHOI (Edge) 06pobku nanux Ha
nepudepii Mepexi 3 MOTyxHIcTIO 1eHTpaitizoBaHoi (Cloud) oOpobku B xmapHOMY
cepenoBuilll [3]. Edge-KOMINOHEHTH, IO IHTETPYIOThCA OE3MOCEpPEeNHbO B 3apsJiHI
cTaHlii a00 JOKalbHI KOHUEHTPATOpPH, BUKOHYIOTh NEPBUHHY OOpOOKY MaHHX Yy
pexuMi peasibHOTO Yacy. L{g nepBruHHa 00poOKa BKIIIOYAE:

o 30ip Ta arperauito JaHux: besnepepBHuii 301p JaHUX TeJIEeMETPIi Bl 3apsIHUX
CTaHILI¥ (CTpyM, HaIMpyTa, TeMIepaTypa, CTaTyc CTaHlIlii, Too) [4].

o OinbTpalis Ta Monepeanii anani3: BusBiaeHHs aHOMaii, BIAXWIEHb Bi HOPMH
Ta MOTSHIIIMHUX TPOOJIeM Ha paHHIX CTaJIsX.

o JlokasibHe MPUUHATTS pimieHb: OnepaTHBHE pearyBaHHS Ha KPUTUYHI TOIi,
HaIPUKJIIAJ], aBapiifHe BIAKIIOUEHHS CTaHIli y pa3i meperpiny.

[TepeBaru Edge-006po0Oxu mossiratroTh y 3MEHIIIEHHI 3aTPUMOK ITPH TIepeadl JaHuX,
eKoHOMIT TpadiKy 3a paxyHOK Iepeaadi B XMapy JIMIIE arperoBaHuX Ta MONEPEIHbO
OOpOoOJIEHHX JaHMX, Ta MIJABHUIIEHHI AaBTOHOMHOCTI CHCTEMH, 3a0e3Neuyroun
Oe3rnepeOiitHMil  MOHITOPUHI HaBITh 3a YMOB THMYAacOBOIO TMOTIPIIEHHS abo
B1JICYTHOCTI 3B’ 13Ky 3 XMapo}l0.

VY cBow uepry, xMapHe cepelloBHINE 3a0e3nedye IeHTpali30BaHe 30epiraHHs
BEJIUKUX OOCSTIB ICTOPUYHUX JIAHUX, TMOTYXKHI OOYHMCIIIOBAJIBHI pECypcH IS
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CKJIQIHOTO aHami3y Ta MNoOyAOBY TINIOOAJIbHUX MPOTHO3HUX MOJENed Ha OCHOBI
MAIIMHHOTO HAaBYaHHS.

XMapHHUI KOMIIOHEHT BiJAMOBIIAE 3a:

o JloBrocrpokoBe 36epirants ganux: CTBOPEHHS HAAIMHOIO apxXiBy AaHHUX IS
PETPOCTIIEKTUBHOTO aHai3y, BHUSBJICHHA TPEHIIB Ta IOKPAILIEHHS MPOTHO3HUX
MOJENEN.

o llentpanizoBanmii aHami3 Ta 30araueHHs JaHUX: AHaJI3 arperoBaHMUX JaHUX 3
yCl€i Mepexki, BUSBJICHHS 3aKOHOMIPHOCTEH, Kopensiiii Ta (akTopiB BIUIUBY Ha
POYKTUBHICTD.

o [loOynoBa Ta HaBYaHHS Mol MalIMHHOTO HaBYaHHs: Po3po0ka Ta mocriiiHe
BJIOCKOHAJICHHSI MOJIeJIeil MPOrHO3yBaHHs HaBAaHTAXXEHHS, BIIMOB Ta ONTHUMI3allli Ha
OCHOBI ICTOPUYHHX JAHUX.

o ['moGanbHa Bizyasizallisi Ta yrpasiiHHsa: HaganHs IHTerpoBaHOI KAPTUHU CTaHY
BCi€l 3apsAHOi Mepexki, IHCTPYMEHTIB JUIsl IEHTPaJi30BaHOrO YIPABIiHHA Ta
MPUIHATTS CTPATETIYHUX PILIIEHb.

IlepeBaru migxony:

e 3MEHILECHHS 3aTPUMOK Ta omnepaTuBHICTh: IIIBuaka peakuis Ha 3MIHY CTaHy
3apsAIHOT CTaHIIi 3aB/ISIKM JOKaJIbHII 00poO1l.

o Exonomis Tpadiky Ta MaciITabOBaHICTh: 3HUKEHHS HABAHTAKEHHS HA MEPEXKY
nepeaadl JaHuX Ta MOKpalleHHS MacTaO0OBAaHOCTI CUCTEMH 3a PaxyHOK Iepeaadl
JUIIE CYTTEBOT 1H(MOpMAIIii.

e ABTOHOMHICTh Ta HaaIMHICTH cHcTeMu: Pobora mnpu oOMekeHoMy abo
B1JICYTHROMY ITIJIKJIFOUEHHI JI0 MEPEXKi, 3a0e3mneueHHs 0e3nepe0iitHOro MOHITOPUHTY
KPUTUYHUX MapamMeTpiB [5].

o IloTyxHui aHani3 Ta NPOrHO3yBaHHS: BUKOpHCTaHHS XMapHUX peCcypciB JUIs
CKJIQIHOTO aHali3y, BHSIBJICHHS TJIMOMHHUX 3aKOHOMIPDHOCTEM Ta TOYHOTO
MPOTHO3YBaHHH.

IIpoakTMBHMI MOHITOPUHI Ta NPOrHO3HUN aHAJII3

KitouoBUM ~ €1€MEHTOM IHTEJIEKTYyalbHOCTI IUIATPOPMU € BUKOPUCTAHHS
aHcaMOJII0 Mojejied MAaIIMHHOTO HaBYaHHSA JUIsl Mepexoay BiJl MAacHBHOIO
MOHITOPUHTY 10 TPOAaKTHUBHOrO ympaeiiHHA. [lmardopma He nuie BIICTEXKYE
MOTOYHUI CTaH CTaHIlIM, ajie ¥ nependayae MalOyTHI CTaHU Ta MOJIl, TO3BOJISIIOUN
NpUIMaTH IPEBEHTHUBHI 3aXO0/IH.

AHcam011b MOJIeTIeH BKITIOYAE:

e Mogeni nporHo3yBaHHsS HaBaHTAKEHHS: BUKOPUCTOBYIOTHCS MOJEIT YaCOBHUX
panie (LSTM, ARIMA) ta anropuTmu TpaJi€HTHOTO OYCTHUHTY, IO JO3BOJSIOTH
BpPaxoOBYBaTH CE30HHI KOJWBAHHS, TPEHIM, 30BHIIIHI (pakTopu (moroma, dac moow,
noJiii) Ta MPOTHO3yBaTH MailOyTHE HaBaHTAXEHHsI Ha KOXKHY 3apsIHy CTAaHLIIO Ta
Mepexy B 1isiomy [6]. [IporHo3u HaBaHTaXEHHS BAKOPUCTOBYIOTHCS IS TMHAMIYHOTO
[IHOYTBOPEHHS, IUJIAHYBaHHSA TEXHIYHOrO OOCIYyroByBaHHA Ta  ONTHUMI3alli
€HEepProCIOKUBAHH.

e Mojeni NporHo3yBaHHs BIAMOB: 3aCTOCOBYIOThCS KiIacu(iKaliiiHI alrOpuTMH
(mepeBa pimenb, SVM, norictuyHa perpecisi) st BUSABJICHHS paHHIX O3HaK
MOTEHLIMHUX BiAMOB OOJaJHAHHS Ha OCHOBI aHATI3y TEIEMETPUYHUX JaHUX Ta
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ICTOpUYHUX JAHUX MpO BIIMOBU. PaHHE BUSBJIEHHS BIAMOB J03BOJISIE MPOBOJUTHU
npodiTakTHIHE 00CITyTOBYBAaHHSI, 3MEHIIIYIOUH Yac TMPOCTOI0 CTAHI[IN Ta BUTPATH HA
PEMOHT.

e Mogeni onTuMmizamii po3MOAUTYy HaBaHTaXeHHA: Po3pobneni moneni
AMHAMIYHOTO TepEHANpaBlICHHs KOPHUCTYBadyiB Ha MEHII 3aBaHTAXXEHI CTaHIIi Ha
OCHOBI IPOTHO30BAHOTO HABAHTAXEHHS, reorpa(piqHOro po3TallyBaHHS CTaHINN Ta
MOTOYHOTO cTaHy 4epr. Lle m03Bossie 3MEHIIMTH Yac OYiKyBaHHS JIJII KOPUCTYBadiB,
PIBHOMIPHO PO3MOJIIMTH HABAHTAXKEHHS 10 MEPEXi Ta YHUKHYTU MEPEBAHTAKECHHS
OKpPEMHUX CTaHIII.

BnpoBai:keHHsI Ta TeCTYBAHHS

Peamizamiss  mmargopMu  3MIMCHIOETBCS 3  BUKOPHUCTAHHSIM — HAQAIMHUX Ta
MacimTabOBaHUX XMapHUX CEPBICIB BiJl MPOBIIHUX MTpoBaitnepis, Takux sk AWS, GCP,
Azure. [Ins po3poOku Mojenelt MaliMHHOTO HaBYaHHS BUKOPUCTOBYIOTHCS MOTY>KHI
010moTeku Ta GpperimBopkH, Taki sk TensorFlow, Scikit-learn Ta PyTorch.

MeTpukH OHIHKH eeKTHBHOCTI IIIAT(POPMHU BKIKOYAIOTH:

e Jlns mpornozyBanHsa HaBaHTaxkeHHS: RMSE (Root Mean Squared Error), MAE
(Mean Absolute Error), MAPE (Mean Absolute Percentage Error) misi oiuiHku
TOYHOCTI MPOTHO3YBaHHS.

e Jlns mporHoszyBanHs BiaMOB: Precision, Recall, F1-score st OIliHKM SKOCTI1
Kiacudikallii Ta BUSBICHHS B1JIMOB.

o Jlnsa 3aranbHOi €EeKTUBHOCTI CHUCTEMH: 3MEHIICHHS 4Yacy MPOCTOI0 CTaHIIIH,
3HIDKEHHSI CEPEHBOr0 4acy OYIKYyBaHHS KOPHCTYBauiB, ONTHUMI3allisl CIIOKHUBAHHS
€HEePprii, MiIBUILEHHS PIBHA 3a/10BOJICHOCTI KOPUCTYBAYiB.

BucHoBku

Y mpexacraBieHi poOOTI poO3pOOJICHO KOHIICHINIO 1HHOBAIIMHOI XMapHOI
m1aThopMH PeaTbHOTO Yacy JJIsi MOHITOPUHTY Ta aHaJi3y MPOAYKTUBHOCTI 3apsiIHOT
Mepexi enexkTpomoOutiB. CtBopeHa miuaTdopma BIAMOBIIAE HA HarajbHy MOTpeOy B
e(peKTUBHOMY YINpPAaBIIHHI Ta ONTUMI3allil MIBHAKO3POCTAOUOI 1HPPACTPYKTYpH
3apAIHUAX CTaHIIi, M0 € KPUTHYHO BAKIWBHM JUISI TOMAJBIIOTO PO3BUTKY
€JIEKTPOMOO1TLHOCTI.

KirouoBoto iHHOBaIli€0 po3po0seHol miatrhopMu € ridpuaHa apXiTeKTypa, 1o
inTerpye MmoxnuBocti Edge ta Cloud Computing. Takuii miaxi 103BOJIsIE€ TOETHATH
OMEpPATUBHICTh JIOKAJbHOI OOpPOOKM JaHUX 3 TOTYXKHICTIO LIEHTPaIi30BaHOIO
XMapHOTO aHamizy, 3a0e3Nedyroud 3MEHIIEHHS 3aTPUMOK, EKOHOMIilo Tpadiky,
M1BUIIEHY aBTOHOMHICTh Ta HAJ{IWHICTh CHCTEMHU.

Kpim Toro, mnatdopma BIpoBaHKy€e MPOAKTUBHUN MOHITOPUHT Ta MPOTHO3HUMN
aHajJi3 Ha OCHOBI aHCaMOJI0 MOJCICH MAIIMHHOTO HaBYaHHS. BukopucTaHHS
MITYYHOTO I1HTEJEKTY J03BOJISIE HE JIMIIE BIJCTEKYBATH MOTOYHUU CTaH 3apsiIHOI
Mepexi, ane ¥ mependadaTy MailOyTHI CTaHW Ta MO/, HAIAI0YU MOMJIHMBICTH JIS
MPEBEHTUBHOIO YIPAaBIiHHA Ta ONTUMI3alli pecypciB. Lle BkiIroyae mporHo3yBaHHs
HaBaHTAXXEHHSI, BUSBJCHHS pPaHHIX O3HAK BIAMOB OOJaJHAHHS Ta ONTHUMI3AIliI0
PO3MOIITY HAaBAHTAXKEHHS MK CTAHI[ISIMH.

Po3pobisiena xmapHa ruiatopmMa € BaOKIUMBUM KPOKOM Y HAINpPSIMKY CTBOPEHHS
IHTEJIEKTYJIbHUX CUCTEM YTMPABIIHHS 3apsAIHOI0 1HOPACTPYKTYPOIO €IEKTPOMOOLIIB.
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Bona 3aknagae dyHpameHT sl MalOyTHIX 1HHOBAIld y cdepl ympaBiiHHS
EHEPTreTUYHOI0 1H(PACTPYKTYPOIO, CHPUSIOYN TMOAATBIIOMY PO3BUTKY E€KOJIOTIYHO
YICTOT0 TPAHCIIOPTY Ta YTBOPEHHIO CTIMKOI eHepreTUYHOI eKocucTemMu. Peamizariis ta
BIIPOBA/DKEHHS Takoi miuaThopMyd MaTUME 3HAYHUM MO3UTUBHUN BIUIMB Ha JOCBIJ
KOPHCTYBaYiB €JIEKTPOMOOLUIIB, OMEpaTOpiB 3apsAIHUX MEPEeXK Ta EHEPreTUUHY

1HGPACTPYKTYPY B LLJIOMY.
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MIABUINEHHS EKCILTYATALIAHOI HAXIWHOCTI HA
MPUKJIAII KUiBCBLKOI TEC

IHanbuyenko Ourer JleoHizoBu4

KaHIUAAT TEXHIYHUX HAYyK, TOIEHT,

JIOLIEHT Kadeapu reoTeXHIKH, MiI3eMHUX CIOPY/ Ta TAPOTEXHIYHOTO OY/IIBHUIITBA
XapKiBCbKOT'O HallIOHAJILHOTO YHIBEPCUTETY MICHKOTO TOCIIOapCTBA

imeni O.M.beketoBa

Kanommna Coddist OsiekcanapiBHa

CTYZEHTKA 2 KypCy

XapKiBCHKOI'O HAIIIOHAILHOTO YHIBEPCUTETY MICHKOT'O TOCIIOAapCTBA
imeH1 O.M.bekeroBa

OcCHOBHUI BHECOK B TIApOEHEPreTUYHUM mnoTeHIian YkpaiHu BHocsiTh ['EC
JHinpoBcbKkoro kackaay. CymapHa iX MOTYKHICTb ckJiagae 6im3bko 4 I'BT. Ha wactky
Kuiscekoi 'EC npunanae 61u3bpko 390 MBT. KoHCTpyKTHBHO BOHA MO/I17IEHA HA IT°ATh
arperaTHUX OJIOKIB IO YOTHUPH Tipoarperatu B KO)KHOMY OJIOIIi.

YacTtuna arperariB mijajangacs MOJepHi3allii, ogHaK TriapoTexHiuni cnopyau 'EC
3a MUHYJIUHA TEpioJ] ICTOTHO 3HU3WIM CBOIO €KCIUTyaTalliifHy HaJliiHICTh. YHHHUMU
HOPMAaTHBHUMHU JOKYMEHTaMHU MependayaeTbCcsl MeploJuyHe OOCTEKEHHA 00’ €KTIB
JTAaHO1 KaTeropii 13 3aly4eHHsIM CTelliai30BaHuX opraHizaiii [1].

O06’ekTOM NOCHIIKEHHS € PYHKIIOHYBaHHSI OETOHHUX KOHCTPYKIIH TypOIHHOTO
npumimenas Kuisebkoi ['EC.

Meroto naHoi poOOTH € OIIHKa TEXHIYHOTO CTaHy OETOHHUX IOBEPXOHb
TypOIHHOTO TPUMIIIEHHS.

VY nanomy o0OcCTeXeHHI BUKOpUCTAHO ABa 3 pexkoMeHaoBaHux CTY meroniB —
MPY>KHOTO BIJICKOKY Ta yJIBTPa3ByKoBoro [1, 2].

JUtst KOKHOI KOHCTPYKLII NpUIIafly €KCHEPUMEHTAIbHUM METOJOM BH3HAYEHO
KOpEJSLINHY 3a7eXKHICTh, 10 MOB’S3y€ MOKa3aHHs mpuiiany 13 minHicTio. [lig vac
BUKOHaHHS poOOTH 3acTOCOBYBaM ckiiepomeTp Schmidt Hammer 225 amepukaHcbKoi
¢bipmu ADA.

JUist TpuBanoO €KCIUTyaTOBAaHMX TIAPOTEXHIYHUX KOHCTPYKULINA, B SKHX BXKE
PO3BUBAIOTHCA MPOLIECH JECTPYKTYPHU3ALUUA OETOHY, MOKIIMBOIO TAKOXK € OI[IHKA HOTO
SKOCTI1 MO TPAJaIlisixX, sika KOMIJIEKCHO BPaXxOBYE SIK BJIIACTUBOCTI MIIHOCTI IIJTICHUX
(dbparMeHTiB MaTepiany, Tak 1 CTYMiHb HOTO MIKPOTPIIIUHYBATOCTI [3].

[lin vac BukoHaHHS POOOTH BUKOPUCTOBYBABCS YJIbTPa3BYKOBHM Mpuiam 3
Bizyamizauiero curnany «llymecap 1-2».
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Pucynok 1 — 3oBuimnii Burisia npunany «llymascap 1-2» 3 KOMIIEKTOM 1aTYHKIB

[Ipu omiHIll cTaHy TYpOIHHOTO TPHUMIMICHHS KOMIIJIEKCHO BpPaxOBYIOTHCS BCI
XapaKTepUCTHKH, OTPUMaHI B TMpoOIeCi BUKOHAHHS Bi3yaJllbHUX CIIOCTEPEKEHb,
BUOPOAKYCTHUYHOI JIarHOCTUKH Ta HEPYWUHIBHOTO KOHTPOJIIO.

PucyHnok 2 — BukoHaHHs ylIbTpa3ByKOBOI 11arHOCTUKHU OETOHY B IPUIIOBEPXHEBOMY
mapi TypOIHHOTO MPUMILIEHHS

Cran OETOHHMX KOHCTPYKI[IH TypOIHHOTO MPUMIIIEHHS € Mpaue3laTHUM 1 He
BUMarae HEBIAKIAAHOTO BUKOHAHHS peMOHTY. OqHak, HEOOXiAHO BpaxyBaTH, L0 Y
BCIX CEKI[SIX 3 PI3HUM CTYNEHEM 1HTEHCHUBHOCTI B1IOYBA€THCS PO3MOIIT OCTOHHOI
KOHCTPYKIIi Ha BEJNUKI OJIOKH, IO MeXaxX SKMX BIIOYBA€ThCS MOKU 110 Oe3HamipHa
GbinpTparlis BOAU.

VY pasi TpuBamoro 3BOJIIKAHHS 3 PEMOHTOM TPOTHO3YETHCA TMOsSBA HAMiPHOI
¢inpTparrii 3 60Ky BepxHboro 6’edy [4, 5].

OCHOBHUI aKIEHT TpPU BHUKOHAHHI PEMOHTHHX pOOIT CIiJ HAmpaBUTH Ha
MPUAYIICHHS JpKepen GpiabTpalii 1 3aKIaeHHs TPIIIYH.

Jani qocniaxeHHs Oyiu BUKOHAHI 3 BUKOPUCTAHHIM Cy4YaCHUX METOJIUK 13ac00iB
JIarHOCTHUKH 1 BIJITIOB1/IalOTh CBITOBOMY PIBHIO B IaH1M 00J1aCTi TEXHIKHU.

3a pe3ysibTaTaMy aHajidy OTPUMaHMX B MPOIECl BUKOHAHHS MOJILOBUX POOIT
JaHUX BCTAaHOBJIEHO HacTynHe. OCHOBHOI0O (HDOPMOIO TOPYIIEHOCTI MOHOMITHOI
OETOHHO1 KOHCTPYKIIi1 € YTBOPEHHS TPIIMH, [0 IPUBOAUTH 10 POPMYBaHHS BETUKHUX
0JIOKIB, HA KOHTaKTax SAKUX B1IOYyBa€ThCs (PUIbTpALlis BOJIM B MPUMILIEHHA. € TaKOX
HE3HAYHI1 32 MJIOIICHO JIOKAIbH1 pyHHYBaHHS MTOBEPXH1 OETOHY, YACTKOBO 3 OTOJICHHSIM
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apMaTypHu.

3a KOMIIJIEKCOM BHSIBIICHUX JAC(PEKTIB TEXHIYHUI CTaH 0OCTEKEHOT0 00’ €KTa MOXKE
OyTH OXapaKTepHU30BaHWH SK Tpare3gaTHUN 3TiAHO Kiacu@ikarlii, po3poOsieHoi B
[TpunHIpOBCHKIN akaneMii apXiTeKTypH 1 OyJIBHUIITBA, a 3T1THO 3 HOPMATUBHUMU
JOKYMEHTAaMU 3 TIUTaHb OOCTEXEHHs Ta TMaclopTU3allii BU3HAYAETHCA SIK
«3aI0BUIBHUID.

[TimBuIeHHsS eKCIUTyaTalliiiHOlI HAIHHOCTI 00’€KTa MOBMHHO OyTH TOB’S3aHE 3
YCYHEHHSIM BHUSBJICHUX JIAaHOIO po00TOIO AeheKTiB [6].
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CTAHJAPTHA KOH®ITYPAILISI MEPEXKEBOT'O
CEPEJIOBHIIIA B XMAPI: BPA3JIMBOCTI, PU3UKH TA
PEKOMEHJIALI{

Cuporuncbkuii Poman Muxaijiopuy,
acripaHT, aCUCTCHT
Hamionanpauit yHiBepcuteT «JIbBiBCbKa MOMITEXHIKA

Tumnosi koHbIryparii XMapHUX CEPEIOBUII YaCTO PO3POOJICHI IJIsi TOTO, 100
KOPHUCTYBaul MOIJIM IIBUJIKO PO3MOYATH POOOTY, 30CEPEIKYIOUNCh Ha 3pYYHOCTI Ta
(YHKIIIOHATBHOCTI, a HE Ha HaIIMHMX 3axojax Oe3neku. Xoua I CHPOIILYE
pPO3TrOpTaHHs AJIs OYATKIBLIB a00 THUX, XTO MaJI0 3HAHOMHUI 13 XMapHUMHU MEpexamH,
TaKl HaJalllTyBaHHS MOXYTb CTBOPIOBATH PU3MKH JUJIs O€3MEKH, SKIIO X HaJCKHUM
YMHOM HE MEPEBIPUTU Ta HE CKOpUTyBaTH. bararo koH}irypaiiiil 3aauIarTs cepBich
HaJIMIPHO JOCTYITHUMHU, HAIIPUKJIIA, 13 BIAKPUTUMHU NPaBUIaMH O€3MEKH Mepexi ado
NyOJIYHUM JOCTYIIOM JIO0 PEeCypciB, IO MOXKE MPHU3BECTU JO PO3TOJOIICHHS
KOH(D1IEHIIMHUX JaHuX a00 JTOCTYIy 10 KPUTUYHUX JOJATKIB uepe3 iHTepHeT. Kpim
TOTO, TUIIOBI TO3BOJIM Ta POJIi YAaCTO MAIOTh 3aHAATO IIMPOKI MPUBLIET, IO POOUTH iX
Bpa3JIMBUMHU 10 3JIOBXKHMBaHHA y pa3l Kommpomeramii pecypcy. L1 pusuku
MNOCUJIIOIOTBCSL B MYJBTUXMApHUX a00 TIOpUIHUX CEpeloBHUINAX, € THIIOBI
HaJAIITyBaHHS MOXYTh HE BIAMOBIIATH MOMITUKAM O€3MEeKH opraHizaiiii.

Buxopucrannas craggaptHoro VPC Amazon 3 nomepeIHbO HaJIAIITOBAHUM
BIPTYaJIbHUM MEPEKEBUM CEPEIOBUIIEM € BJIACHE TAaKUM MPHUKIAIOM. Y HbOMY BXKE
CTBOPEHI MiMEpEeXi, Tpynmu Oe3MeKu Ta TaOJIWIll MaplIpyTiB, MO POOUTH HOTO
3pyYHUM BHOOpPOM [UIsl TeCTyBaHHS a00 HEBEJMKHX posropraHb. OpHak Taka
3pY4YHICTh MA€ CBOIO I[IHY Yy BUIJISII 3HUXKEHOI OE3MEKHM Ta THYUYKOCTI, OCKIIbKH
cranaaptauid VPC cripoekToBaHuil 17151 3a0€3Me€YeHHs 3arajibHOi (PyHKIIOHATBHOCTI,
a HE BHMCOKOrO pIBHS 3aXMILEHOCTI 3a 3aMOBUYYBaHHAM. PO3IVIIHEMO OCHOBHI
Bpa3JIMBOCTI Ta ciaadki micug cranaaptaoro VPC:

Binkpuruii Bxignuii tpadik. Crangaptauit VPC yacto MICTUTB 3aHAITO IIMPOKI
MpaBuJia Tpynu Oe3neKu, HarpukKiIam, 103Bojsie Bxiaguuid Tpadik SSH (mopt 22) i RDP
(mopt 3389) 3 ycix [P-aapec (0.0.0.0/0). Taki mpaBuiia migAar0Th 1HCTAHCU aTakam
MeTO10M Tiepebopy ab0 HECAaHKIIIOHOBAHOMY JOCTYITy. BupimeHHsM nanoi npooiemMu
€ ooMexenHs BxigHoro Tpadiky. [lupoxki npaBuna rpyn 6e3neku (0.0.0.0/0) moBuHHI
OyTH 3aMIHCHMMH Ha KOHKpeTH1 miama3zoHu I[P. 3axumienuii qoctym 10 1HCTaHCIB
MOKHA OpraHi3yBaTH BHKOPHUCTOBYIOUM OacTioH-xoctu abo AWS Systems Manager
Session Manager.

ITyoaiuni minmepe:ki Aas Beix iHcTaHciB. [HcTaHcH, 3ammyIIeH] B CTAaHAAPTHOMY
VPC, MOXyTh aBTOMAaTHMYHO OTpuUMyBaTu myOiiuni [P-anpecu, sKumo He 3MIHUTH
HaJallITyBaHHsS. BIIKpUTTS 1HCTAHCIB O€3MOCEPEHbO B IHTEPHET IMiJIBUILYE PU3UK
atak. KoHTpoMipoto Ta 3HHKEHHSIM JaHOTO pU3UKy € BumkHenns myOaiunux IP. 3mina
HajamrtyBaHHs craHgaptHoro VPC  103BOJUTH  YHUKHYTH  aBTOMATHYHOIO
npu3HayeHHs nyoniyHux [P iHcTtancam. BukopucroByBatu Elastic IP Bapro nuiie B
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pasi KpaitHboi HeoOXimHocTi. Pecypcu, siki HE MOTPeOYIOTH MPSMOIro JIOCTYMIy 0
IHTEpHETY, MOXKHA PO3MICTHTH y MPUBATHUX MigMepexax, BuKopuctoByroun NAT-
TUTFO3 TSI BUX1THUX TIKITI0YEHb [1]

Haaro mmpoki npaBuina mepexeBux ACL. B cranmapraomy VPC crabkum
miciem € tunoBuii ACL, mo 103Boisie BeCh BXIAHMA 1 BHXITHUNA Tpadik.
HedinpTpoBanuii Tpadik MK pecypcamMu MiABHUILYE PU3UK HECAHKIIIOHOBAHOTO
I0CTyny a00 TOpU3OHTANBbHOTO TpoHWKHEHHS. [Ilo0 BumpaBuTH Bpa3IUBICTH
tunoBoro ACL - ciij 3MiHUTH cTaHaapTHI "no3Boiautu Bee' npaBmwia ACL Ha O1abInn
KOHKpETH1. [[7s SKICHOrO KOHTpOIIO Tpadiky MiX MiAMEepekaMu e(PEKTUBHUM €
3aCTOCYBaHHS JI€TaTbHUX MPABUJL.

Bincyrnicts cermenTanii Mmepesxki. Default VPC vacto He MicTUTh mpUBaTHUX
MiMEPEX, IO CTBOPIOE IUIOCKY TOIMOJIOTIO, SIKa MO)Ke 30UIBIIMTH MaciTadu
MOTEHIIMHUX 1HIUJASHTIB Oe3meku [2]. YV pa3i koMmIpomeTallii OJHOIO pecypcy
3IOBMUCHHUK MO’KE TOIIMPUTUCSA HA 1HII B MeEXaX CIIJIBHOTO CErMEHTY MEpexi.
BupimienHam gaHoi mpoOjemMu € peanizailisi cerMeHrtauii maMepex. s 13omsuii
pecypciB Ta BIAIITyBaHHS MIKpOCETMEHTAIlll BapTO CTBOPUTH Ta 3aCTOCYBATH OKPEMI
MpUBaTHI Ta MyOniyHl miaMepexi. ['apHOI0 MPaKTUKOI € PO3rOpTaHHS KPUTUUHHUX
pecypciB (Hanpukiaa, 0a3u TaHWX) y MPUBATHUX MIIMepexax 0e3 MpsMOoro JA0CTYIY
710 IHTEpPHETY.

Kondirypaumisa tadéauui mapmpyrusanii 3a 3amMoBuyBaHHsaM. CranpapTHa
Ta0IMIIS MapIIPYTIB I03BOJISIE HEOOMEKEHHH JJOCTYII /10 IHTEPHETY JIJIsl BCIX 1HCTAHCIB
y MyOJiYyHHUX TMigMepekax. I[HCTaHCH MOXYTh BHIIQJIKOBO TMIIKIIOYATUCA O
IIKIJIJTMBUX pecypciB abo “3muBatu’ JaHi.

Opranizaiis 3aXMIIEHOTO JOCTYIy 0 IHTEPHETY BUMPABISE JaHy BPa3IUBICTb.
besneunuit qoctym 10 1HTEPHETY JJIsl IHCTAHCIB Yy MPUBATHUX MiJMEpexKax MOKHA
3abe3neunt BUKopucTtaBimd NAT-mumo3u. OOMexuTH BUXITHUN Tpadik MOXKHA 3a
JOTIOMOTO0 Ta0JIUIF MAPIIPYTIB Ta MPABUI MI>KMEPEKEBOIO EKPaHy.

Bincyrnicts 3axucrty Big DDoS. Crannaptauiit VPC He Bkitouae BOy10BaHOIO
3aXHCTY B1J] PO3MOJIIJICHUX aTaK TUITY «BiJIMOBA B 00ciyroByBanHD (DDoS). [Ty6miuni
1HCTAHCU MOXKYTbh OYTH MEPEBAaHTAXKEH] Ta BUBEICHI 3 JIaAYy.

Bunpasutu 1ie Mmoxuna aktuBaiicro AWS Shield Standard qms 6a3zoBoro 3axucrty
Bi1 DDoS-arak Ha nmyomiuHux pecypcax Ta AWS Shield Advanced nnst kputuunmnx
pecypciB.

BincytHicty xypHajdiB Tta mouitopunry. Jloru tpadiky VPC Flow Logs,
HEOOXITH1 JJIs aHaJI3y MEPEKEBOT aKTUBHOCTI Ta BUSBJICHHS aHOMaJIii, HE YBIMKHEHI
3a 3aMOBUYyBaHHSAM [3]. BiACyTHICTh BUIIMMOCTI MEpPEKEBOi aKTUBHOCTI YCKIIATHIOE
BUSIBJICHHS a00 PO3CIIiTyBaHHA aTak. /{7151 mokpareHHs cutyariii 3 )KypHaJIIOBaHHSIM Ta
MOHITOpUHTOM Tpadiky 1 peectparrii momaiit motpioro yBiMkHyTH VPC Flow Logs ms
MoHiTopuHry tpadiky B mexax VPC. Iarerpamis 3 AWS CloudTrail 3a6e3neunts
aynut APl aktuBHOCTel Ak yacTuHOO KoHpirypamii VPC.

Xoya MmiaxiJi 3 BAKOPUCTAHHIM CTaHJIAPTHUX MEPEKEBUX OTOUCHbB MIJIXOJAUTH
JUIsl TPOTOTUITYBAaHHS a00 pO3poOKHM, Taki KOHPIrypamii MOXYyTb HE BiANOBIATU
BUMOTaM Oe3rneku al0o BIAMOBIAHOCTI ISl MPOJAKIIH-CEPEAOBUIN, IO BUMAarae
MepErJIsAay Ta KOPUTYBAaHHS HAJAIITYBaHb BIAMOBIAHO 0 HAMKpaIIUX NMPaKTUK. Jis
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JIOBFOTPUBAJIOTO BUKOPUCTAHHSI HACTIHO PEKOMEHIYEThCS MepeTu Ha BiacHui VPC
13 HAJTAIITOBAaHUMH MapamMeTpaMu O0e3MeKH Ta MEpexi.

KpuTnuHo BaXIIMBO OILIIHIOBAaTH Ta HAJAIITOBYBATHU MEPEKEBI Ta OE3MeKOBi
KoH(Iryparii s 3a0e3neueHHsT BIAMOBITHOCTI MEPEIOBUM IPAKTUKaM O€3MeKH Ta
3MEHIIEHHS MOTEHIIITHIX TOBEPXOHb aTaKH.

[IpoakTuBHE KOpPHUTyBaHHS Ta BUKOPUCTAHHA IHCTPYMEHTIB MOHITOPHUHTY
JOTIOMOXYTh €(EKTUBHO 3MEHIIUTH I1i PU3UKH.

XOopouIow MPakTUKOI € CTBOPEHHS Ta mepexill Ha kopuctyBaubkuid VPC. Jlns
IPOAAKIIH-CEPEIOBUILl  PEKOMEHAYETHCSI CTBOPEHHS  KopucTyBalbkoro VPC,
ajanToBaHOro 10 MOTpiOHMX BUMor Oe3meku Ta Mepexi. Kopucrtysanpki VPC
IOPOIOHYIOTh Kpallii KOHTPOJIb HaJ IU3alHOM MiAMEpeX, MapIIpyTH3ali€l0 Ta
MOJIITUKAMU O€3MEeKH.

B nomatox 510 TOYKOBHX BHUIIPABJIEHb BPA3JIMBOCTEM CTaHIAPTHUNA MEpEKEBUX
KoH(pirypatiit 3rimHo Hadkpamux npaktuk HICT e pexomengoBanuMm mepexia 10
MOZENIl HYJbOBOI JOBIpH. MiHIMI3yHTE JAOBIpY B MEPEXi, BIPOBAKYIOUH
aBTeHTU(iKalil0 Ta mHUPpyBaHHS s BciX 3'enHaHb.[4] MikpocerceHraris, Ta
OCHOBHI NPUHIUIIA apXITEKTYpU HYJIbOBOI JOBIPHU, TaKl SIK MPUHIMIN HANMEHIIMX
NPUBLICIB Ta MOCTIHA BepuQIKalis 1 BIICYTHICTh CTaHAAPTHOI JOBIPU 3HAYHO
MIJICUIATH 3aXUIIEHICTh 10 Cy4acHUX Kidep3arpos.
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Metro railways have been in existence since the mid 1860-s and serve many of the
world’s major cities. A major feature of metros is that they are usually the safest
transport mode in the city in which they operate. Determining the resources of the
subway work, as well as the extension of the life of the upper structure of the track and
rails is an urgent task in the conditions of a difficult economic situation in the country,
which applies in particular to the track economy of the subway too.

Depending on the time of construction of each individual subway line, different
designs of the upper structure of the track were applied. At the same time, external
conditions, operational experience and changes in operating conditions were taken into
account. Under different conditions of operation of the railway track, the life of the
rails differs. To analyze the durability of the rails, it is important to identify factors that
have a significant impact on the rail wear process. The study of factors that adversely
affect the technical condition of the rail lines is also necessary to ensure the safety of
traffic and to find directions for reducing the cost of maintaining the metro lines.

Rails, serving as the essential interface between track and train, are fundamental to
the performance of rail operations and the comfort of passengers [1]. The endurance
(durability) of a track may be expressed as a function of its practical operation with
components, such as rails [2]. Rails are expensive component of railway track.
Therefore, research methods extending rail life have great economic importance.

The characteristic features of modern conditions of railway transport are increasing
the capacity of traction rolling stock and increasing the speed of trains. This inevitably
leads to an increase in loads and influences on the elements of the railway structure.
As a result, failures of key track components — particularly rails, whose reliability
affects not only traffic safety but also the economic performance of railways — become
more frequent.

Failures of metro railway tracks due to defects and damage have distinctive
features, determined by specific operating conditions [3]. The service life of the rails
Is now determined mainly by rails' failures because of the appearance of defects and
damage in them, and first of all — defects of contact-fatigues origin.

It is known that during the movement of the train in the contact "wheel-rail” there
are complex processes that negatively affect the upper structure of the track and reduce
its resource. Therefore, it has become a reliable interaction in the wheel-rail system is
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an important task for ensuring the safety of traffic and preferences of metro and rail
transport as a whole.

A multitude of studies has shown that there are two main reasons for damaging the
rails and the corresponding replacement of them: wear and fatigue [1]. In turn, fatigue
Is divided into two types: fatigue from contact when rolling and fatigue when bending.
Fatigue from contact when rolling is manifested on the surface of the rail. Fatigue when
bending is the result of repeated loads from passing trains.

Significant scientific and practical interest is the definition of a voluminous stress-
deformed state in the area of contact of the wheels with the rails of the railway track.
After all, contact stresses directly affect the formation of defects of contact-fatiguing
origin.

The most common cause of rails failures is the manifestation of defects and damage
caused by the nature of the interaction of rolling stock wheels with rails. In particular,
it is damage from contact fatigue and wear of the rail head. Currently, nearly 80% of
rail failures are associated with defects, the cause of which is the accumulation of
contact fatigue damage. Such damage causes the formation of surface and internal
cracks in the rail head. The mechanisms of crack formation and their development
Kinetics differ between surface and internal cracks. Fatigue is one of the primary wear
mechanisms in the contact interaction between metro track rails and wagon wheels.
The rate of fatigue damage accumulation is influenced by various factors, including
loading frequency, the magnitude and distribution of contact and residual
(technological) stresses, temperature, rail surface condition, and lubrication.

To prevent track element failures and unforeseen malfunctions during operation,
an effective method must be developed to accurately predict the durability of key track
components, particularly rails, and evaluate the impact of operational factors on their
endurance.

Forecasting the service life of the most wear-prone elements of railway tracks
enables the rational and efficient use of high-cost metro track infrastructure and
facilitates planning for their replacement. Establishing a comprehensive statistical
database and studying factors that negatively influence the technical condition of rail
lines are key components in identifying ways to reduce metro maintenance costs and
enhance traffic safety. The development of effective durability prediction methods for
metro railway tracks, which allow for the assessment of both the qualitative and
quantitative influence of structural, technological, and operational factors, remains a
pressing scientific and practical challenge.

Determining the factors that affect the durability of the rails of track, and
mathematical modeling of elastic-plastic rails in the conditions of operation of the
subway are the basis for predicting the durability of the rails and is the subject of
current research now. The results of these studies may be the basis for developing
recommendations on the frequency and periodicity of track-repair works.

Improvement of the already existing methodology and the development of a new
method of evaluating the residual resource of the elements of the upper structure of the
track and in particular rails, which have defects, are also important for the more rational
use of logistical means. This will optimize the entire track management system, which
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Is one of the promising areas to ensure the functioning of the railway industry in limited
resources.
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Innovations in freight transportation are the result of systematic activities aimed at
implementing the achievements of scientific and technological progress These
innovations have significant potential to increase efficiency, save time, improve
planning, and enhance decision-making processes etc.

While some of these technologies are still years away from full implementation,
others are already operational, contributing to significant changes in freight
transportation over the next five to ten years.

The paper is devoted to the exploration of the role of the Internet of Things (1oT)
and autonomous vehicles in modernizing freight transportation.

In the field of freight transportation we may notice a substantial research on
technological advancements that enhance logistics, efficiency, and sustainability.
According to Crainic & Montreuil (2016), the integration of digital technologies such
as the Internet of Things, Artificial Intelligence (Al), and automation plays a crucial
role in optimizing logistics and supply chain management. loT applications in
transportation have been explored, for instance, by Lee & Lee (2015), who emphasize
the benefits of real-time tracking and predictive analytics in improving delivery
precision.

Also the studies on autonomous vehicles by Bansal & Kockelman (2017) indicate
that self-driving trucks can revolutionize freight transportation by reducing human
error, enhancing fuel efficiency, and lowering operational costs. Additionally,
platooning technology, as described by Alam et al. (2015), can contribute to fuel
savings and reduced congestion on highways.

These technological advancements align with global trends in smart logistics, as
discussed in the research by Rodrigue (2020), which highlights how digital
transformation is reshaping freight transportation networks.

The Internet of Things is a complex system that incorporates various technologies
and components to enable seamless data exchange between devices. The basis of 10T
is the collection, transmission and analysis of data for automatic control of devices. In
freight transportation, loT-enabled devices can provide numerous benefits, including:

— real-time cargo tracking: 10T devices transmit precise location data, allowing
stakeholders to monitor shipments and improve logistics efficiency.

— supply chain optimization. With loT, companies can analyze transport data
to enhance routing, minimize delays, and increase cost-effectiveness.

— vehicle condition monitoring. Sensors integrated into vehicles can assess
engine performance, tire pressure, and fuel consumption, offering predictive
maintenance alerts.
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Thus, devices connected to the Internet of Things can offer a lot to the freight
transportation industry. They are able to transmit data that will help optimize supply
chains, learn about the exact location of the cargo, its status, and the available cargo
space in the trailer. Using precise location tracking, you can not only keep customers
informed about the movement of your cargo, but you can even change truck routes as
needed, which will help reduce the number of late deliveries. The Internet of Things
can also help monitor the condition of your vehicle and provide timely reminders about
the need for maintenance, and even automatically order and organize it.

An example of 10T in freight transportation is Volvo’s remote diagnostics system.
Volvo has long been a leader in this arena with its remote diagnostics system. Sensors
on its trucks transmit several indicators, including the condition of the engine and
transmission, to the network. If problems are detected, drivers can connect to the VVolvo
Uptime Center to discuss options for solving the problems. The manufacturers report
that this program has reduced the average repair time by 24% and diagnostic times by
71% (Volvo Trucks, 2022).

Fully autonomous vehicles are a futuristic technology that is already becoming a
reality. Recent developments are bringing the industry closer to a future where trucks
can drive themselves to their destinations.

Many consumer vehicles already incorporate automated safety systems, that are a
part of the future of autonomous freight vehicles. These include:

— collision warning systems. That are used to prevent accidents through real-
time alerts.

— lane-keeping technology. Needed to assists in maintaining lane discipline by
making steering adjustments.

— follow-the-leader (platooning) systems. That enables multiple trucks to
travel in a convoy, where the lead truck is driven by a human and the rest
follow using sensors and cloud-based communications. This approach
reduces fuel consumption due to decreased air resistance.

For example, modern vehicles have forward and rear-end collision warning, which
makes parking safer. And some, like Volvo’s Active Driver Assist, are already standard
on the latest trucks. Lane-keeping technologies already exist. Some even redirect the
steering wheel to keep the vehicle in its lane. Follow-the-leader systems automate the
movement of trucks in a convoy. The first truck is driven by a human driver.
Subsequent vehicles simply follow the first, using sensors and cloud-based
communications to maintain a safe distance. ldeally, this way one driver can drive
several trucks. Also, the use of this technology leads to fuel savings, since the following
trucks overcome less air resistance and, therefore, consume less fuel.

Thus, the use of innovative technologies ensures time savings and minimization of
the cost of delivering goods with high reliability of their transportation, the level of
environmental safety of the motor transport complex as a whole and its key
components. The integration of 10T and autonomous vehicles in freight transportation
presents transformative potential. 10T facilitates real-time data exchange and predictive
maintenance, while autonomous trucks promise efficiency, cost reduction, and
improved safety. As these technologies continue to evolve, their adoption will play a
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significant role in shaping the future of freight transportation, ensuring reliability,
sustainability, and economic viability.
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