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BIOLOGICAL SCIENCES

THE SIGNIFICANCE OF INTRODUCING WOODY PLANTS IN THE
CONDITIONS OF THE DNIPRO BOTANICAL GARDEN

Lykholat Yuriy,

Doctor of Biological Sciences, Professor,

Oles Honchar Dnipro National University,

Kabar Anatoliy,

Candidate of Biological Sciences, Associate Professor,
Oles Honchar Dnipro National University,

Lykholat Tetyana,

Candidate of Biological Sciences, Associate Professor,
Oles Honchar Dnipro National University,

Kobets Olena,

Master,

Oles Honchar Dnipro National University

Introductions. One of the main tasks of botanical gardens is the cultivation of
new plants through introduction. However, while several centuries ago the preference
was given to woody fruit species, over time, highly ornamental plants have become
widely used for implementation [1-3], which, in addition to their main functions
(lowering temperature, reducing environmental noise, filtering air from toxic
substances, and enriching it with oxygen), have a positive effect on the health of the
regional residents [4-7].

Aim. The purpose of the research is to analyze the work on the introduction of
woody plants conducted at the botanical garden of DNU.

Materials and Methods. The introduction of plants in botanical gardens,
particularly at the Dnipro National University named after Oles Honchar, involves
preliminary testing, assessment of adaptive capacity, and possible acclimatization to
new growth conditions, conducted in accordance with accepted methodologies [8].

Results and discussion. When introducing plants, it is advisable to pay
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attention to species that are characterized by high resistance to the arid conditions of
the steppe region of the Dnipro. For enriching the flora, it is recommended to use,
first of all, a variety of rare and exotic decorative plant forms in the region [9].

Special attention is given to both local and less common fruit plants that
contain biologically active substances and can be used to enhance the human body's
immunity [10, 11]. For example, despite the fact that Josta fruits are considered
low-calorie (100 g of berries contain 45-48 calories), they are rich in significant
amounts of vitamin C (ascorbic acid), vitamin P (rutin), pectin, organic acids,
phytoncides, sugars, anthocyanins, and essential micro and macroelements for
humans, namely, zinc, copper, iodine, and others [12].

Less common fruit plants may contain antioxidant complexes, allowing them
to be recommended directly for consumption or for the production of dietary
supplements for therapeutic and preventive products [13].

A specific area of research is the establishment of the quantitative and
qualitative composition of the epicuticular wax on leaves, which may be responsible
for resistance to the disease clasterosporium, caused by the pathogenic fungus
Clasterosporium carpohilum (Lev.) Aderh., capable of parasitizing the surface of
leaves and fruits, particularly of the genus Prunus [14].

Species introduced in the conditions of a botanical garden are widely used for
creating artificial plantations in the region, as well as for the restoration of
technogenically disturbed areas. The assessment of forest plantations in these
conditions is recommended to be conducted with consideration of their main
biological and ecological characteristics, which allows reducing the ecological hybrid
threat in industrial steppe regions. Indicators of the level of sustainability of artificial
plantations include soil moisture availability and the level of environmental pollution
[15-18].

The action of biotic and abiotic factors on plant organisms leads to a change in
the oxidative-reductive state of plant cells, resulting in the formation of toxic free
radicals that can cause oxidative damage to proteins, lipids, and nucleic acids; their

content is regulated by oxidative-reductive enzymes. Thanks to these enzymes, the
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decomposition of hydrogen peroxide into water and molecular oxygen occurs [19].
Conclusions. Thus, based on the conducted literature analysis of scientific
sources regarding the introductory trials of new species in the conditions of the DNU
botanical garden, it can be asserted that they need to be carried out taking into
account comprehensive biological, physiological, and biochemical research results of

new plants, with an assessment of their ecological and industrial feasibility.

REFERENCES:

1. KoponmsoBa O. B., Iloraciii A. FO. Ominka ycmimHOCTI IHTPOIYKIIIT
JEPEBHUX JIUCTAHMX POCIHMH MApKiB Ta CKBepiB M. MukosaeBa. HaykoBHil BICHUK
MY imeni B.O.CyxommuncskorO. 2014. Bumn. 6.2 (107). C 33-36.

2. XapunmuH B. T. CyyacHuil cTaH Ta MEPCHEKTUBU IHTPOIYKIIT JEPEBHUX
pocivH B YkpaiHi. [IpoGnemu arpapHoi, 71icoBOi Ta 1HXEHEPHOI PaJioeKoJIOTii 1
nuTanHsg MoHITopuHry. Bicauk JJAAY. Ne 1. 2001. C. 82-85.

3. Poroscekuit C. B., Onemxo O. I'., Ctpytunceka 0. B., KonotHimpka A. B.
CyyacHi mpo0OieMu 1HBEHTapHu3alii POCIUH Y MICBKMX HAaCQDKCHHSIX 1 JOCBIJ iX
Bupimenns / Haykoswuit Bicauk HJITY, 2021. T 31. Ne 5 C. 60-66.

4, Komapes O. C., Anrtoniok C. B., Jluxomar O. A. CrpyKTypHO
(GyHKIIOHATBHI  OCOONMMBOCTI  aeporeMaTuyHOoro ©Oap’epa JiereHb 3a YMOB
IHTaISAIMHOT NI HU3bKUX KOHIEHTpaliil cojii cBUHINO. Di3i0J0TiyHUM KypHAIL.
2001. T. 47, Ne 4. C.36—41.

5. Adanacee C. B., Jluxomar O. A. PerioHapHi 0coOJIMBOCTI
BUIBHOPAIUKATLHOTO OKMUCHEHHS JIII/IIB Ta aHTUOKCUJAHTHOI CUCTEMH Y XBOPHUX Ha
XxpoHiuyHu# nankpeatut // Meauana ximis. 2005. T. 7, No 1. C. 33-36.

6. IlepueBa, T. A. OrieHka COCTOSHUS MYKOLMJIMAPHOTO KIHUPEHCA Y
MAaIlMeHTOB C XPOHUYECKUM OOCTPYKTHUBHBIM 3a0ojieBanuemM J€rkux [Tekcr] / T. A.
[lepuea, E. A. Jluxonat, E. B. I'ypxwuit / Ykp. mynemonon. xypa. 2007. Ne 3.
C. 16-18.

7. T'ypxuit E. B., IlepueBa T. A., Jluxonat E. A. BuusHue TtHOTpONUS

OpoMuJa Ha COCTOSIHME MYKOUMJIMAPHOIO KIMPEHCAa Y OOJbHBIX XPOHUYECKUM

10


https://scholar.google.com.ec/scholar?oi=bibs&cluster=5661253760673437190&btnI=1&hl=uk&authuser=1
https://scholar.google.com.ec/scholar?oi=bibs&cluster=5661253760673437190&btnI=1&hl=uk&authuser=1

OMCTPYKTHBHBIM 3a00JIEBaHHEM JIETKHX. YKp. MyJbMOHOJOTIYHUI >xypHai. 2008.
Bum. 1. C. 13-15.

8. Koxno M. A. IaTponykiiss JAEpeBHUX POCIUH B YKpaiHi: 3100yTKH W
nepcnektuBd. [HTpoaykitis pociuH. 1999. Ne 1. C. 27-29.

9. MaprteinoBa H. B., Jluxonat FO. B. AnanTaius nmouyBornopoBHUX PaCTEHUIMA
B aHTPOIIOTEHHUX YCIOBUSX // [HTpOIyKIIis, cenekiis Ta 3axuct pociauH. Marep. 11
Mixnap. Hayk. koH®. Jonenpk, 2009. T. 2. C. 83-86.

10. Lykholat, Y.; Khromykh, N.; Didur, O.; Okovytyy, S.; Sklyar, T.;
Davydov, V.; Lykholat, T.; Kovalenko, 1.J.B.D. Soluble cuticular wax composition
and antimicrobial activity of the fruits of Chaenomeles species and an interspecific
hybrid. 2021, 29, 334-339, d0i:10.15421/022199.

11. Lykholat, Y.; Khromykh, N.; Didur, O.; Sklyar, T.; Holubieva, T.;
Lykholat, T.; Lavrentieva, K.; Liashenko, O. GC-MS analysis of cuticular waxes and
evaluation of antioxidant and antimicrobial activity of Chaenomeles cathayensis and
Ch. x californica fruits. Regulatory Mechanisms in Biosystems 2021, 12, 718-723,
d0i:10.15421/022199.

12. Lykholat, O., Khromykh, N., Lykholat, T., Didur, O., Kvit ko, M.,
Lykholat, Y. (2023). Research of phenolic com pounds content in yoshta berries for
the perspective of cultivation and use in healthy nutrition in the steppe zone
of Ukraine. EUREKA: Life Sci.,, 3, 27-33. https:// doi.org/10.21303/2504-
5695.2023.002985

13. Lykholat, Y. V., Khromykh, N. O., Didur, O. O. et al. (2021). Features of
the fruit epicuticular waxes of Prunus persica cultivars and hybrids concerning
pathogens susceptibility. Ukrainian Journal of Ecology, 11(1), 261-266.

14. Khromykh N., Lykholat Y., Anishchenko A., Didur O., Gaponov A., Kabar
A., Lykholat T. Cuticular wax composition of mature leaves of species and hybrids of
the genus Prunus differing in resistance to clasterosporium disease. Biosyst Divers.
2020. 28(4):370-375.

15. JIuxonmatr KO. B. Ekomoro-dizionoriuai ocHoBU (OpPMYBaHHS JIE€PHOBHUX

MOKPUBIB B YMOBax CTEMOBOI 30HM YKpaiHW (CTIHKICTh, TWHAMIiKa, TEIXHOTCHE3) :

11


https://scholar.google.com.ec/scholar?oi=bibs&cluster=5661253760673437190&btnI=1&hl=uk&authuser=1
https://scholar.google.com/citations?user=rSok7HIAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=mBCQdZkAAAAJ&hl=en&oi=sra
https://doi.org/10.15421/012047
https://doi.org/10.15421/012047
https://doi.org/10.15421/012047
https://doi.org/10.15421/012047

aBToped. auc. ... A-pa Oioin. H. : crenl. 03.00.16 «Exomnoris». Yepnisui, 2003. 42 c.

16. Kvitko M. O., Savosko V. M., Lykholat Y. V. et al. (2022). Assessment of
the ecological hybrid threat to industrial area in connection with the vital state of arti
cial woody plantations in Kryvyi Rih District (Ukraine) IOP Conference Series: Earth
and Environmental Science 1049(1) 012046 DOI https://doi.org/10.1088/1755-
1315/1049/1/012046

17. Kovalenko I. M., Klymenko G. O., Yaroschuk R. A., Fedorchuk M. 1., &
Lykholat O. A. (2018). Optimization of Ginkgo biloba cultivation technology in open
soil conditions. Regulatory Mechanisms in Biosystems. 9 (4): 535-539. doi:
10.15421/021880

18. Kovalenko I. M., Klymenko G. O., Melnik T. I. et al. (2020).
Morphogenesis and vitality of seedlings of Ginkgo biloba in outdoor conditions.
Regulatory Mechanisms in Biosystems. 11(1): 22-28. doi: 10.15421/022003

19. Lykholat Y. V., Khromykh N. O., Lykholat T. Y. et al. (2019). Introduction
success of less common species from the genus Berberis L. Ukrainian Journal of
Ecology. 9(4). 634-640. doi: 10.15421/2019_801

12


https://doi.org/10.1088/1755-1315/1049/1/012046
https://doi.org/10.1088/1755-1315/1049/1/012046
https://doi.org/10.15421/021880
https://doi.org/10.15421/021880
https://doi.org/10.15421/021880

VJIK 504.05:504.06
NIABUILIEHHS CTIMKOCTI BOJHUX EKOCUCTEM B YMOBAX
BOHNOBUX 1A

Bacenko Onexcanap I'eopriiioBuy,

KaHJI. 010J1. HAYK, JIOIEHT, 3aCT. IUPEKTOpa 3 HAyK. poOOTH
Bepuauyenko-LiBerkos /Imutpo IOpiiioBuy,
KaH/1. 010J1. HayK, IIPOB. HayK. CIiBPOO.

Yepo6a Oabra Bonoaumupisua,

HayK. CIIBPOO.

HAY «YkpaiHChbkHil HAYKOBO-AOCTIIHUN THCTUTYT
exoJioriunux npoosnem» (YKPHJIIEIT)

Kapaiok Asina AnapiiBHa,

KaHJl. TEXH. HayK

XapkiB, Ykpaina

AHoTamisi: Y cTarTi MpOAaHATI30BaHO HAYKOBI MIAXOAW 10 OILIHIOBaHHS
BpPa3JIMBOCTI BOJHHMX €KOCHUCTEM IS IMJABHIIEHHS 1X CTIMKOCTI. BaxiIuBicTh
BUPILIEHHSI [bOTO NMUTaHHS OOyMOBJIEHAa HEOOXIIHICTIO PO3POOKHM 1 BIPOBAIKEHHS
MPEBEHTUBHUX TMPUPOJOOXOPOHHUX 3aXOJiB, CHOPSIMOBAHMX Ha 3amoOiraHHs 1
3MEHIIICHHS] HETaTUBHUX HACIIJKIB 30BHINIHIX BIUIMBIB HAa BOJIHI E€KOCHCTEMH.
3naiiicHeHO  aHami3  (YHKIIOHYBaHHS CHUCTEMH MOHITOPUHIY XIMIYHOTO Ta
010JI0T1YHOTO CTaHY MAaCHBIB MTOBEPXHEBUX BOJ B yMOBaxX 0OMOBHX Jiii.

KuarouoBi ciaoBa: AHTPONOreHHW BIUIMB, Bpa3jiuBICTh, MOHITOPHHT,

pluKOBHI OacelH, CTINKICTh BOJIHUX €KOCUCTEM.

Beryn. CTIHKICTE €KOCUCTEMH PO3IIISIIAETHCA SIK i1 3aTHICTh 30€epiraTi CBOIO
CTPYKTYpY 1 Xapaktep (yHKIIOHYBaHHS B MPOCTOPI Ta YacCi Mij| BIUIMBOM 30BHIIIHIX
(dakTOpiB Ta MIATPUMYBATH €KOJIOT1UHY piBHOBary [1].

B ocHOB1 migBUIIEHHS CTIHKOCTI BOAHUX €KOCHUCTEM JIEKUTH OIIIHIOBAHHS i
BPa3JIMBOCTI, SIKa TPAKTYETHCS SIK MOXKJIUBHI pO3Mip 30MTKIB a00 KO, SIKY MOXKE
3a3HATH €KOCUCTeMa B pe3yibTaTl BIUIMBY NeBHHMX (aktopiB [2, 3]. BpasnusicTb

BHU3HAYA€TLCA TPbOMa OCHOBHHMH KOMIIOHCHTAMM: eKCHOBI/H_IiH a0 KJIIMaTUYHOT'O
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CTpeCy, YyTJIMBICTh O aHTPOTIOTEHHUX CTPECIB Ta 3/IaTHICTh iM MPOTHCTOATH.

[linBuimeHHs  CTIMKOCTI BOJHUX €KOCHCTEM B  yMOBax 3pOCTaHHS
AHTPOIIOTCHHOI'O0 BIUIMBY 3a paxyHOK BEJACHHS OOMOBHUX Mdiil € aKTyaJlbHOIO 1
OJHOYACHO CKJIAJHOIO 3ajadero. lle moB’s3aH0  SK 3 JUHAMIYHICTIO 1
0araTOKOMITOHEHTHICTIO BOJHHUX €KOCHUCTEM Ta YHUCENBHICTIO MPUPOIHUX (HaKTOPIB,
SIK1 BIUTMBAIOTh HA YMOBH iX (DYHKIIIOHYBaHHsI, TaK 1 3 CKJIaJIHOIAMHU OIIHIOBAHHS iX
BPa3JMBOCTI B yMOBaX MOBHOMACIITAOHOTO BTOPTHEHHS JJIsi pO3POOJICHHS CTpaTerii
BITHOBJICHHS.

Meta po6oTuH. MeTor0 IOCTIDKEHHS € aHalli3 MiIXOIiB JI0 OI[IHIOBaHHS
Bpa3JIMBOCTI BOJAHUX €KOCHCTEM, OOYMOBJIEHMX BEICHHSIM OOWOBHUX Jiil, Ta
BU3HAYCHHS OCHOBHHUX 3axXOJliB, CHPSIMOBaHMX Ha TMIJABUIIEHHS iX CTIHKOCTI,
3MEHIIIEHHS HETaTUBHUX HACJIIJKIB 30BHINIHIX BIUIMBIB Ha BOJIHI 00’ €KTH.

AHaJi3 ocTaHHiX gociigkeHb i myOJaikamiil. Ha TenepimHiii 4ac i1CHYIOTh
Pi3HI METOIOJIOTIYHI MiAXOAM A0 BUSHAYCHHS BPa3IMBOCTI BOJAHUX 00’ €KTiB [1-4].

CrpaTeri€ero CTajoro poO3BUTKY IIMPOKO BUKOPHUCTOBYETHCS KOHILICTILIIS
BpPa3JIMBOCTI  €KOJIOTO-COINIAIbHUX  €KOCHCTEM, sika Tiependadae  OJIHOYACHE
BpaxyBaHHSl €KOJIOTIYHMX Ta COLIaJbHUX BTpPAaT BHACIIAOK MOPYIIEHb, SKI
BUHUKAIOTH IT1JT J1€I0 TPUPOTHUX a00 aHTPOTIOTEHHUX (paKkTopiB [5].

JonoBiae MikHapoaHoi iHiiaTuBu «HaBKoOJUIIIHE cepenoBUINE Ta OE3MeKa»
(ENVSEC) npucssiuena ouisii ekodesneku y Cxignid €sponi (MongoBa, Ykpaina
tomo) [6]. Y npdomoBial mpoaHadi3oBaHI MOJITUYHI, COIIaTbHO-€KOHOMIYHI M
€KOJIOT1YH1 YMOBH KpaiH Ta CTaH iX NPUPOAHMUX pecypciB. BuzHaueH1 Bpa3nuBi 30HH,
Kl TNOTpeOyloTh 0coO0MuBOi yBaru. Jlo Bpa3nMBUX 30H BIJHECEHI PErioHU 3
MOCTIMHUM CTpecoM ab0 EKOJIOTIYHUMH MpoOJeMaMu, e, SIK OYIKYEThCSA, MOXKE
MOPYUIMTHUCS COLllalbHA YU EKOHOMIYHA CTAOUIbHICTh, BUHUKHYTH 3arposa
iH(MpacTpyKTypl UM JpKepeliaM icHyBaHHsS, abo 3arpo3a Oesmerl 4epe3 3pOCTaHHS
MOJITUYHOT 200 COIiaIbHOT HanpyTH, KOHGIIKTIB a00 HecTabuTbHOCTI. Jlo uncna 30H
VYkpainu, siki moTpeOyroTh OCOOIMBOI yBarn Ha pPErioHajIbHOMY piBHI, BIJHECEHI:
Micbki Teputopii, [lomiccs ta YopuoOunb, piku Tuca, [lpun'ste, nensra JlyHato,

Huictep, HimaH; Ha HallloHaJIbHOMY PIBHI: CXiJiHa YKpaiHa, CTenoBa 30Ha YKpaiHu
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Ta miBocTpiB Kpum.

HeoOxiaHO BiIMITUTH, IIO0 BU3HAYECHHS BPA3IMBOCTI OXOIUIIOE PI3HOMAHITHI
MOHSTTS Ta €JIEMEHTH, BKIIOYAIOYU YYTIUBICTh 200 CIPUMHSATIUBICTD /10 BIICYTHOCTI
3IaTHOCTI aJanTyBaTHci. BueHi BiA3HA4arOTh, 110 MPH OILIHIOBaHHI BPa3IMBOCTI
€KOJIOr0-COIIaJIbHUX €KOCHCTEM KOHKPETHHX PEriOHIB BUKOPUCTOBYETHCS OaraTto
COLIIAIbHUX Ta EKOHOMIYHUX TIOKa3HMKIB 1 3HAYHO MEHIIE EKOJIOTTYHHUX
XapaKTEPUCTHK, IO TIOB'SI3aHO 3 iX MEHIIOI0 JOCTYmHICTIO [2, 5, 7]. V Oaratbox
nyOJTiKalisiX MAKPECTIOETbCSI HEOOXITHICTh OUIBII  IIUPOKOTO BUKOPUCTAHHS
€KOJIOTIYHUX XapaKTePUCTUK TP OI[IHIOBAaHHI BPA3JIMBOCTI EKOJIOTO-COIllaIbHUX
CUCTEM Ta BAXKIMBICTh MPOBEACHHA MDKIUCHUIUIIHAPDHUX JOCHIHKEHb  JJIS
YCHINIHOTO BUPIIIEHHS 1I1€1 CKJIaiHOT podsiemH [3, 8].

BusHaueHHs KpUTEPIiB OI[IHKM PHU3HUKY TMOTIPIIEHHS E€KOJOTIYHOTO CTaHy
BOJHUX E€KOCHUCTEM TIiJI MI€I0 PI3HOMAaHITHUX (AaKTOpIiB Ma€ BaKJIMBE 3HAYCHHS,
OCKIJTbKM BiJ] CTIHKOCTI Ta aJanTUBHOI CIPOMOXKHOCTI €KOCHUCTEM 3aJICKHUTh IX
3/1aTHICTh BUKOHYBaTH 010c(epH1 Ta €K0JI0ro-couliaabHl (QyHKIIII.

Kpim BpaznmuBoOCTi, NpU AOCTIIHPKEHHI peakilii BOAHMUX EKOCHCTEM Ha 0
PI3HMX TPUPOJHUX Ta AHTPONOrE€HHUX (HaKTOPIB, BUKOPUCTOBYIOTh TAaKOX TakKi
MOHATTS SK YYTJIUBICTb, CTAaOUIBHICTh, I1HEPTHICTh, IUIACTHYHICTh, €KOJIOT1UHA
€MHICTh, HAJIWHICTh, aCUMUIAL[IMHUNA NOTEHIla], €KOCHCTEMHHM ITOTEHIIa] TOIIO
[1,5,7,8,9].

Pe3yabtaTtu i 06roBopennsi. OHUM 3 OCHOBHUX THCTPYMEHTIB OIIHIOBaHHS
BpPa3JIMBOCTI BOAHUX OO’€KTIB € 3/A1MCHEHHS MOHITOPUHTY Ha JEpKAaBHOMY,
pErioHaIbHOMY 1 00’ €KTOBOMY PIBHSIX.

Ha TenepimHiif yac OCHOBHI NMPHUHIIMIKN YIPABIIHHS BOJHUMH pPecypcaMu Ta
HUISIXW JOCSATHEHHS J00poi SKOCTI BOJAU 1 O€3MEYHOro CTaHy PI4OK 1 BOJOUM
Bm3Hayae Bogna PamkoBa JlupektmBa €C 2000/60/EC. 3rimno Jlupekrtusw,
OLIIHIOBAaHHS €KOJIOTTYHOTO CTaHy BOJHOTO 00'€KTY Ta TEHJEHIIN HOro 3MiH MOBUHHO
BUKOHYBAaTHCS 3a OaceHOBUM TMPUHIUIIOM 3 BHUKOPUCTAHHSAM KOMIUICKCY
noka3HuKiB. Ockinbku OaceiiHn HU3KH Pidok €C 3HAXOIATHCA SK HA TEPUTOPIi

VYkpainu, Tak 1 Ha TepuTopisix Yropimuuu, CrnoBauuunu, [lonbmii, PymyHii Ta iHImmx
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Jep’kaB, TO 1€ 3000B’SI3y€ BMOPOBAKYBaTH CIUIBHI Aii M0 OaceiiHax pIivoK,
KOOPJIMHYBAaTH PO3BUTOK 1 YIPaBIIHHS MPUPOIHUMH pPECypcamu sl TTiIBUIICHHS
€KOHOMIYHOT'O Ta COILIaIbHOTO J0OPOOYTY B IMX KpaiHaX.

Y mepiog BOEHHOTO CTaHy B YKpaiHi MPOMOBKYETHCS MPOBEACHHS
MOHITOPUHTY XIMIYHOTO Ta OI0JIOTIYHOTO CTaHy MAacCHBIB TOBEPXHEBUX BOJI
BianmoBiAHO 10 [Iporpamu nepkaBHOrO MOHITOPUHTY BOJ (B YaCTHHI J1arHOCTHYHOTO
Ta ONEPAIifHOTO MOHITOPUHTY TIOBEPXHEBUX BOJ), 3aTBEP/KEHOI HAKa30M
MiHicTepcTBa 3aXHMCTy JOBKUUISL Ta MNPUPOAHUX pecypciB YkpaiHu Ne 27,
[Iporpamoro mepenbaueHO BUKOHAHHS BHMIPIOBAaHb SKICHOTO CTaHy MAacCHBIB
MMOBEPXHEBUX BOJ y 583 MyHKTax MOHITOPUHTY, 3 HUX 96 — Ha MacuBax MOBEPXHEBUX
BOJI, 3a01p BOJU 3 AKUX 3J1MCHIOETHCS JUIS 3aJ0BOJICHHSI MUTHUX MOTPEO HACENEHHs
[10]. TIpm upomy, [epxkaBHa TigpOMeTEOpOJIOTiYHA CiIy’)k0a BIANOBITaE 3a
MOHITOPUHT TIpuOepekHUX BOJI, Jlep:kaBHE areHTCTBO BOJHUX pecypciB Ta [lep:kaBHa
ciyx0a reosiorii Ta HaAp YKpaiHU 3IIHCHIOIOTH MOHITOPUHI IOBEPXHEBUX Ta
MIJ36MHUX BOJI, BIANMOBIIHO. Jlep’KaBHUM KOMITET MO BOJAHOMY TI'OCIOJAPCTBY
MIPOBOJIUTh MOHITOPUHI PIYOK, BOJOCXOBHII, KaHaJiB, 3pOIIYBAJILHUX CHUCTEM 1
BOJIOMM y MeKaX BOJOTOCTIOIAPCHKUX CHUCTEM KOMIUICKCHOTO MPHU3HAYCHHS, CHCTEM
BOJIOTIOCTAYaHHS, TPAHCKOPJIOHHUX BOJIOTOKIB Ta BOJOWM y 30HAaX BIUIMBY aTOMHHUX
enekTpocTaniii. JlepxkaBHi 1HCHeKiii oxopoHu YopHoro Ta A30BCHKOTO MOpIB
MarTh BJIaCHI CUCTEMHU crocTepexkeHb. CaHiTapHO-emijieMiosioriyHa ciry>xoa MO3
MIPOBOJIUTH CIIOCTEPEKEHHS 3a JoKepeiaMu [EHTPaII30BaHOTO Ta
JETIEHTPAII30BAHOTO TTOCTAYaHHS TMHTHOI BOAM, a TaKOX MICIIMHU BiJIOYNHKY
B3/I0BX PI4OK Ta BoAocxoBuill. Ha perionaisHOMY piBHI IUM 3aiiMarOThCs 00JIacH1 Ta
MICBKI aJMiHICTpaIli.

Ha cporoanimHii geHb, B yMOBax BEJICHHS OOMOBHX i, MOHITOPUHIOM
oxoruieHo 84% TMyHKTIB CIIOCTEPEKEeHb. MOHITOPUHT MAacCHBIB TMOBEPXHEBUX BOJI
BUKOHY€TbhCA: y Oaceiinax J[Hictpa, [lynato, Bicnu ta [liBnenHoro byry — y moBHomy
o0ca3i; y Oaceitnax [luinpa, ony Ta IlpuyopHOomMOp’sSs — 4acTKOBO y 3B’A3KY 3
OOMEXEHUM JOCTYIOM BHACIJIOK BIMCHKOBUX MAi; y OaceiHi piuok [lpuazoB’s —

THUMYacOBO HE BHUKOHYETHCS y 3B’SI3Ky 13 THMYACOBOIO OKYMAIED TEPUTOPIi
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Ykpainu.

[TpoTsiroM OcTaHHIX TPHOX POKIB 3AIMCHIOETHCA Bi0Ip Ta aHaAMi3 MPoO BOIU Y
312 nyHkTax Ha 235 BoaHHX 00’e€kTax (B OCHOBHOMY Ha MajlUX piuKax KpaiHM).
CroctepexxeHHsT y TIYHKTaxX MAIarHOCTUYHOTO Ta OMEpalifHOr0 MOHITOPUHTY
IPOBOJSATHCS HIOMICSYHO.

[iapoMereoposioriyai  opradizamii  3a  OpOrpamMol0  CIOCTEPEKECHBb
JA1arHOCTUYHOTO Ta OINEPAllifHOrO0 MOHITOPUHTY BH3HAYalOTh: TEMIIEpATypy BOJH,
KUCIOTHICTE (pH), po3unHeHH# KUCEHB, O10XIMIYHE CITOKUBAHHS KUCHIO 3a I ATh /110
(BCKs5), ximiune cnokuBanHa kucHIO (XCK), 10HHMI cKiaj, €leKTpONpOBIAHICTD,
a30THI Ta PocHOpHI CIOTYKH.

3a JaHMMHM MOHITOPUHTY TigpoMereoposoriynux opranizamii JICHC, B
OaceiiHi J[Hinmpa B OCTaHHI POKHU BIAMIHHUM €KOJOTIYHUM CTaH 3a TiApOo010JI0TTYHUMHU
MOKa3HUKaMHU BU3HAYAETHCS B YOTHPHOX IMYHKTaX KOHTPOJIbOBAHMX IUISHOK PIYOK
Camortkanb, JXKoBta, 'opuns 1 [lytuniBka, mo ckiagae 4% BiJ 3arajbHOI KUTBKOCTI
MyHKTIB MOHITOpUHTY (nami — IIM). JloOGpuii exonoriuauii ctan — y 64% I[IM,
cepenniit —y 31%, moranuii —y 1% IIM.

VY Oacelini Bicnu BiAMIHHUM €KOJOTIYHUNA CTaH 3a TiAPOOIOTIOTIYHUMHU
MOKa3HUKaMHU BU3HAYAETHCS B JIBOX IMYHKTaX KOHTPOJILOBAHMX JIISHOK PidokK Bsip 1
Morranka, 1o0puii ekosjoriunuii cran —y 61% I[IM, cepenniit — y 26%, noranuii — y
4% TIM.

VY Oacetini JlHicTpa BIAMIHHUN €KOJIOTIYHHUNA CTaH 3a TipOOI0JIOTTYHUMHU
MOKa3HWKAMH BHU3HAYAETHCS Y IMICTHOX MYyHKTaX KOHTPOJBOBAHUX IIISHOK PIYOK
Huicrep, Ctps’spx, Ctpuii, bepexxuuiisi, Cosionutsi, J0Opuid €KOJOTIUHUM CTaH — y
52% IIM, cepenniii — y 13%, noranuii —y 9% I1M.

VY Oaceitni JloHy BoaHI OO0’€KTHM 3 BIAMIHHMM €KOJIOTIYHMM CTaHOM 3a
riipoOiOJIOTIYHUMHU  TOKAa3HUKaMU  BIJACYTHI, J0OpWUH  €KOJIOTIYHUM  CTaH
Bif3HauaeTbes y 69% IIM, cepenniii — y 18%. Ase 00’€KTHMBHO OIUHUTH CTaH
BOAHUX 00’ekTiB OaceliHy JlOHy He Mae MOXIHMBOCTI 4Y€pe3 HEBEJUKY KUIbKICTh
oxorieHux [IM y 3B’s13Ky 3 BOEHHUMU JisIMH.

Y  Oaceiini  IliBnennoro byry BiIMIHHMA  €KOJOrIYHMI  cTaH 3a
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riipo0i0JIOTIYHUMHU MTOKAa3HUKAMH BCTAHOBJIGHO y JABOX IMYHKTaX KOHTPOJIbOBAHUX
TiIsTHOK pidok JlecHa, MepTBOBO, TOOPHT €KOJIOTIYHUIA CTaH BOJHUX OO E€KTIB — Y
52% IIM, cepenniit —y 37%, noranuii — y 4% I[1IM.

3araioM, 3a JaHUMH  TiApOOIOJOTIYHOTO  MOHITOPHHTY,  HallMEHII
3a0pyHEeHUMH € BOJHI 00’ekTH Oaceitny JlHicTpa Ta Bicim, ski 3HAYHO MeEHIIE
I1JJIATal0Th BIUIMBY BOEHHUX J1. HalO1Ib11 3a0py/THECHUMHU € MaCHBH TTOBEPXHEBUX
BOJ BoAHMUX 00’ekTiB OaceiiniB [uinpa i1 [lisnennoro byry [11].

Hapasi, s miaBuIieHHsS CTIMKOCTI BOJHMX OO’€KTIB Ta Y BIAMOBITHOCTI 0
migxoniB  JupexktuBu Ne 2000/60/€C mpo BCTaHOBIEHHS pPaMOK MisSTBHOCTI
CniBroBapuctBa y cdepi BOAHOI TMOJITHKM Ta 3a MIATPUMKHA €BPOMEHCHKUX
naptHepiB — nporpamu EU4Environment: Water and Data — miarotosneno Ilnanu
yIOpaBIiHHSA piukoBUME OaceitHamu 10 2030 poky aist 8 piukoBHUX OaceilHIB YKpaiHu:
Huinpa, IliBgennoro byry, [uictpa, [owny, Bicau, piuox IIpudopHomop’s,
[Ipuazor’st Ta Kpumy. [lnanu BimoOpaxaroTh HaKpallll HasiBHI €KCIIEPTHI 3HAHHS 1
nocBin CrnoBauunnu, Pymynii, [Toneur, Yropumnu, @paniii Ta EcToH1i BIATOBIIHO
no kepiBHUX npuHnumniB CoibHOi crparerii €C. B ymoBax BejeHHs 0oHoBUX mdiit
pO3pOOJICHHST TUTAHIB  yOpPaBJiHHS  PIYKOBUMH OaceHaMu  YCKJIAIHIOBAJIOCh
0OMEKEHOIO JIOCTYIHICTIO Ta SIKICTIO 1H(OpMAIli 1 HAAIMHUX JTaHUX JJIs OUTBIIOCTI
MacuBIB MOBepxHEBUX Ta migzeMHux Boj [10]. CtpaTeriuyHor eKOJOTIYHOKO IIiJUIIO
JUTSL BCIX palioHIB PIYKOBUX OaceiiHiB, Bcyneped 301IbIIEHHIO PIBHS aHTPOIIOT€HHOTO
HaBaHTaXXEHHS, € JOCATHEHHS/TIATPUMAHHS «100pOroy CTaHy BO/I.

Peanizamiss miaHiB ynopaBiiHHS pIYKOBMMHM OaceliHaMH CHOpsIMOBaHa Ha
BUPILIEHHS HACTYMHUX TOJIOBHUX BOJHO-EKOJIOTIYHMX MpoOseM: 3a0pyIHEHHS
IIOBEPXHEBHX BOJI OpPraHIYHMMH, OIOTGHHHMMH Ta HEOE3NCYHUMH PEYOBHHAMHU,
rigpoMopdosoriyHi 3MiHM; 3a0pyJHEHHS Ta BUCHAXEHHS MIJ3€MHUX BOJ; 3MIHA
KJIIMaTy; 3MEHIIIEHHS BIUTMBY 1HOPACTPYKTYPHUX MPOEKTIB HA CTAH BOJ; 3aCMIUEHHS
BOJHUX 00’€KTiB MOOYTOBUMH Biaxomamu; OioJjioriuHe 3a0pymHEHHS (IOIIUPECHHS
1HBa31MHUX BUJIIB); BIUIMB BOEHHUX iH [12].

3 METOI0 BNPOBAHKEHHS €BPOMEHCHKUX MX0/IB O MOHITOPUHTY BOJ Ta JIsI

3a0€3Me4YeHHs] BUKOHAHHS BHUMIPIOBaHb MPIOPUTETHUX 3a0pYAHIOIOUUX PEYOBUH Y
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KpaiHi 00J1aIITOBaHO YOTUPH 0a3oBi  mjabGoparopii —  3axigHOro
(M. IBarO-®pankiBchk), Cxigroro (M. CioB’sHCBK, JloHenbka 00nacts), [liBHIYHOTO
(M. Bumropoa, KuiBcska ob6nacte) Ta IliBnennoro (M. Oneca) perioHiB. 3a3HaueH1
nabopatopii 00JIaqHAHO CYYacHUM YCTAaTKYBaHHSIM Ta MpUIaJaMH 3a BUMOTaMU
€BPOIEUCHKUX TUPEKTUB.

B pamkax npoexkty [T'E® (GEF) «CopusiHHs  TpaHCKOPAOHHOMY
CHIBPOOITHUITBY Ta KOMIUIEKCHOMY YIPaBIiHHIO BOJAHHUMHU pecypcaMu y OaceiiHi
piuku JIHicTep» po3pobiieHo cTpaTeriudy nporpamy Aiid g0 2035 poky mjs O6aceliny
JlHicTpa, Sika BH3HAYa€ CTpATETiyHI HAMpAMU Mid JUIsI 3MEHIICHHS 3a0pyIHEHHS
BOJIM.

Oxpim 1por0, Jlep’KBOIareHTCTBOM Ha MOCTIMHIA OCHOBI BUPIIIYETHCS OJHE 3
HaBaXJIMBIIIUX 3aBAaHb peatizaiii JAep>KaBHOI MOJITHKA — BOJ03a0e3MeUYeHHs
HACeJICHHS 1 Taly3ei eKOHOMIKH. B ekcTpeManbHuX CUTyallisiX y pasi IiJABUIICHHS
PIBHSI Bpa3JIMBOCTI BOJHHUX €KOCUCTEM (BUHUKHEHHS AehiUTy a00 HaJJIUIIKY BOJIM,
pi3K€ TOTIpIIEHHS 1i SKOCTI, yAapu IO O00’€KTaXx MUTHUX BOJI03a00PIB)
JlepBOIareHTCTBO KOPUTY€E PEKUMU POOOTHU BOJOTOCIOAAPCHKUX CUCTEM 3 METOIO
YCYHEHHSI HETaTUBHUX HACHIIAKIB. 3 I[I€F0 METOIO, a TAKOX JJI1 BUPIIICHHS 0aratbox
IHIMMX TUTaHb, NpU JlepKBOMAreHTCTBI Ta B YMPABIIHHAX PIYKOBUX OaceilHiB
CTBOPEHI 1 MpaIlIOOTh MDKBIIOMYl KOMICII MO Y3TOJKEHHIO PEXKHUMIB poOOTU
BOJIOCXOBHII] Ta BOAOTOCIIOIAPCHKUX CUCTEM.

BucnoBku. He3Bakaroun Ha CKJIQIHOINI, TMOB’S3aHI 3 3pOCTaHHSIM pIBHS
AHTPOIIOI'€HHOI'0 BIUIMBY HA BOJHI €KOCUCTEMU 32 PaXyHOK BEJIEHHS OOMOBHX Jiii, B
KpaiHi 1 Hajiajl 3/1MCHIOETHCS MOHITOPUHT JJIsl OL[IHIOBaHHS 3a0pyIHEHOCT] BOAHUX
€KOCHCTEM, iX BPAa3JIMBOCTI Ta CTIHKOCTI JJISI AOCSITHEHHS CTAJIOCTI 1 MOKpaIICHHS
AKOCTI €KOCHCTEMHHUX MOCIyr. Po3poOior0ThCs 1 BIPOBAIKYIOThCSI MPEBEHTHBHI
MIPUPOJOOXOPOHH] 3aX0/M, CIPSIMOBAHI Ha 3armoOIraHHS 1 3MEHIICHHS HEraTHBHUX
HACJIIIKIB 30BHIMIHIX BIUIMBIB Ha BOIHI 00’ €KTH.

B kpaiHi po3po0tot0Thes MJIaHU YIPABIIHHS PIYKOBUMHU OaceiiHaMu BKIIIOYHO
3 TUMH, 1110 TIepeOyBarOTh Mij] TOBHOIO 200 YaCTKOBOIO THMYACOBOIO OKYIAIIE P —

Oaceiinu pidok Kpumy, IIpuazor’s, JHinpa, JloHy, — 10 BXJIUBO JJIsl MOCHJICHHS
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no3ullii YKpaiHu Ha MI>XKHApOIHIN apeHi.

HpO€KTI/I BiI[HOBJ'ICHHH BKIFOYAIOTh IIpOorpaMaMu SaXOI[iB AJId  JOCATHCHHSA
<<I[O6pOFO>> CTaHy BOJ Ta 3aXO0JIHW ITOBOCHHOI'O BiI[HOBJIeHH}I, OCHOBHUMHU 3 SIKHUX €
OyIIBHUIITBO, PEKOHCTPYKIIiS, MOJEpHI3allisl OYHMCHHUX CIOpPYAd Ta MEpex
BOJIOBIZIBEICHHS BiAMOBIIHO /10 BUMOT Jlupektusu Paau 91/271/€EC «IIpo ouuctky
MICBKHUX CTIYHUX BOJI.
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Introduction. It's estimated that 30% to 50% of the world's general population
suffers from vitamin D deficiency or insufficiency, with some reports indicating that
up to 1 billion people have this condition. In Europe, vitamin D deficiency is found in
approximately 20% of the population in Northern Europe, 30-60% in Western,
Southern, and Eastern Europe, and up to 80% in Middle Eastern countries
(Cosentino N., 2021; Lips, P., 2019).

Vitamin D has been traditionally recognized as a crucial factor in the regulation
of calcium and phosphate homeostasis, which is vital for adequate bone
mineralization and the prevention of conditions such as rickets and osteomalacia.
However, over the past decades, there has been a significant surge of interest in its
broader, extra-skeletal roles, particularly concerning the cardiovascular system. This
is attributed to the widespread distribution of vitamin D receptors (VDRS) in various
human tissues and cells, including immune cells, skin, brain, and, critically, in the
heart, vascular smooth muscle cells, and endothelium. This extensive presence of
VDRs indicates a significantly wider spectrum of vitamin D's influence on overall
health (Pal E., 2023; Haider F., 2023).

A growing body of observational studies consistently reports a significant

association between low vitamin D levels and various cardiovascular diseases
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(CVDs) and conditions. These include arterial stiffness, arterial hypertension,
atherosclerosis, left ventricular hypertrophy, coronary artery disease, heart failure
(HF), and arrhythmias (Nardin M., 2024; Condoleo V., 2021). The prevalence of
vitamin D deficiency is notably higher in patients with established CVVDs compared
to the general population, often exceeding 50% in many subgroups. This consistently
high prevalence of vitamin D deficiency across different cardiology patient
populations represents a significant clinical indicator, which consequently defined the
aim of the present study (Norman P.E., 2014).

Aim. The purpose of the work is to evaluate vitamin D levels among
cardiology patients.

Materials and Methods. To achieve this research objective, a comprehensive
examination of 49 cardiology patients was conducted in an outpatient setting at the
MNE « Clinic «Family Doctor» of Shyroke Village Council, Zaporizhzhia, Ukraine.
The average age of the participants was (64.3 + 1.9) years. Vitamin D deficiency was
verified based on generally accepted diagnostic criteria as defined by the Consensus
of Ukrainian Experts (2023) (Hryhorieva N.V., 2023).

The level determination of vitamin D. 25(OH)D levels were determined in
laboratories in Zaporizhzhia: CSD LAB for 28 patients (referred by the National
Health Service of Ukraine) and "Diaservice" Medical company for 21 patients (on a
commercial basis). Measurements were reported in ng/mL.

Results and Discussion. Patients were primarily diagnosed with Coronary
Heart Disease (CHD), accounting for 17 cases (34.7%); Hypertension (HT), observed
in 22 cases (44.9%); and Metabolic Cardiomyopathy, present in 10 cases (20.4%).
The distribution based on the main presenting complaint was as follows: palpitations
were reported by 16 patients (32.7%); fatigue by 12 patients (24.5%); weakness by 7
patients (14.3%); dizziness by 6 patients (12.2%); cardiac rhythm disturbances by 4
patients (8.2%); exertional dyspnea by 2 patients (4.1%); and exertional chest pain by
2 patients (4.1%).

The median 25(OH)D level was 18.6 (13.1; 24.1) ng/mL, with a minimum

level of 5.1 ng/mL and a maximum of 36.9 ng/mL. The proportion of patients with
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vitamin D deficiency was 61.2% (n = 30), while 28.6% (n = 14) had vitamin D
insufficiency, only 10.2% (n = 5) exhibited normal vitamin D levels. A negative
correlation was found between age and vitamin D levels (R =-0.35, p = 0.01).

Current guidelines do not endorse the universal application of vitamin D
supplementation for the prevention of cardiovascular diseases (CVDs). Instead, a
differentiated approach is recommended, focusing on screening and correction in
individuals with established risk factors for vitamin D deficiency or specific
comorbidities where deficiency is associated with poorer overall outcomes
(Demay M. B., 2024).

Instead, the application of vitamin D in cardiology patients is part of
addressing broader general health concerns, comorbidities, and known risk factors for
vitamin D deficiency itself. The clinical decision to prescribe supplementation should
be based on the patient's specific vitamin D status and the presence of conditions
where correction of vitamin D deficiency has demonstrated benefits (Mattioli A. V.,
2024; Sha, S., 2025).

Conclusions. Thus, a large proportion of cardiology patients exhibit vitamin D
deficiency. Clinical management of vitamin D deficiency in cardiology patients
should transition from a broad "CVD prevention" strategy to a more targeted
approach, focusing on correcting deficiency in high-risk individuals. Clinicians
should prioritize screening for vitamin D deficiency in high-risk cardiology patient
populations and manage deficiencies according to established guidelines, rather than
solely for unproven direct cardiovascular benefits.

Future Research Directions. Further research is needed to elucidate the
complex interplay between vitamin D, other biological systems (e.g., inflammation,
RAAS activation, endothelial dysfunction), and established cardiovascular risk
factors. Additional studies are necessary to identify specific patient phenotypes who
may genuinely benefit from vitamin D supplementation and to better understand the
intricate relationship between vitamin D status and cardiovascular diseases.

Conflicts of interest: Authors have no conflict of interest to declare.
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MOBIYHI PEAKIII IKAPCHKUX 3ACOBIB: ®PAPMAKOHATJISJI B
3AIIOPI3BKINA OBJACTI. IJCYMKH I IIBPIYYS 2025 POKY

Kpaiinamenko OJier BikropoBuy,

J.MeJl.H., podecop, KepiBHUK

Kocorop IOJis AuapiiBHa,

Kanryp JIroamuiaa MuxkosaiBHa,

CriBpoOITHUKU

3anopi3bke perioHaJIbHE BIIJICHHS

13 «epxaBuuii excieptanil neHTp MO3 Ykpainm»,
M. 3anopixoks, YKpaiHa

Beryn: Jlikapceka Oe3neka € OJHUM 3 MPIOPUTETHUX HANPSIMKIB CydacHOi
MeIUIMHU Ta (Qapmariii. besyMoBHO, JNiKapCchKUil mpenapar MOBUHEH MPU3HAYATUCA
BUXOJSIYM BUKJIIOYHO 3 Moro JjikyBaibHOTO edekty. s mporo HeoOX1IHO
BpaxoBYBaTH 3JATHICTb Hpernapary MaTH OaxaHW BIUIUB — €(QEKTUBHICTh Ta
WMOBIPHICTh BUHUKHEHHS IMOOIYHMX SBUI — Oe3neyHicTh. Pu3mkoBaHi Meroau
MEIUMKAMEHTO3HOTO JIIKYBaHHS Ta MOMUJIKU MPU BUKOPUCTAHHI JIIKAPCHKUX 3acO01B
HaJeXaTh J0 4YHUCJA MPOBIIHMX NPUYMH, [0 3aBJAIOTh MIKOJAW Malll€eHTaM Yy
MEINYHUX 3aKJIa/IaX YChOTO CBITY

Meta podoru: AHami3 BUNAAKIB MOOIYHUX PEAKIii JTIKapChbKUX 3ac001B (Hai —
[1P JI3) B 3amopi3bkoMy perioHl MpU iX MEAMYHOMY 3aCTOCYyBaHHI 3a | miBpivus
2025 p.

Marepiasn Tta Meroau: BUBYEHHS CHOHTAHHUX IMOBIJOMJIEHb MPO BHITAIKU
[TPJI3, sxi mamivinum no perioHanbHoro BiamineHHs J3 «JlepxkaBHuil ekcriepTHUN
ueHtp MO3 Ykpainm» 3a [ miBpiuust 2025p.

Pe3yabTatu Ta 0o6roBopenHsi: /o 3amopi3pKoro perioHaqbHOTO BiTIJICHHS
13 «epxxaBuuii excrieptHuil ieHTp MO3 Ykpainu» 3a I miBpiyus 2025 p. Hamifmo
560 moBimomnens nipo [P JI3.

Amnaniz pesynbraTiB MoHiTopuHry [IP JI3 y 3akmamax OXOpOHHM 370pOB’S
3anopi3pkoi obnacti mokasye, mo 3a 6 wmicsauiB 2025 poky HalOLIbIIa KUIBKICTh

(43,7%) cnoctepiranacs Ipu NpU3HAYCHHI aHTHOaKTeplaabHUX Tpenaparis (Ab), o
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MOXHa TIOSICHUTH He Jume iX ¢apMakogMHAMIYHUMU BIACTUBOCTSAMH, alieé WU
YacTOTOIO 1X 3aCTOCYBaHHS, B TOMY 4MCii 0€3 OOrpyHTOBaHMX Ha Te Moka3aHb. [o
TETEPINIHHOTO Yacy B YKPAiHChKUX anTeKaxX MOKHA BUIBHO MpHUA0aTH HAMHOBIIII Ta
HantnotyxHimi Ab. lle € BaxIMBUM TIATPYHTSIM Ui 3aCTOCYBaHHS iX 13 METOIO
CaMOJIIKyBaHHs 1, BUIMOBIAHO, J0 PO3BUTKY TsDKkux [IP Ta 1m0 momamsiioro
CTPIMKOTO MPOTPECYBaHHs PE3UCTEHTHOCTI Mikpooprani3MiB 10 Ab. 3HayHa yacToTta
[P wiei rpynu JI3 nHacammepen moOB’s3aHa 3 BHCOKOIO AaKTHUBHICTIO JIKapiB
3anopi3bKOro perioHaIbHOr0 (GTU310MYIBMOHOJIOTIYHOTO 3aKJIaly OXOPOHU 3/I0POB’ s
y cdepi hapmMakoHATIIATY.

Cepen IIP Ab Ha 1-my mici 3a yactoTtoro (31,9%) Oynu nopyiieHHs 3 00Ky
[UTYHKOBO-KMIIKOBOTO ~ TPakTy, IO 3AeOUIBLIOr0  CHOCTEpirajucs Mmpu iX
3aCTOCYBaHHI BCEpEAUHY: HYAOTa, OJIFOBaHHs, Jlapesi, aHOpEKCis, OlIb y KHUBOTI
tomo. Ha 2-my wmicii — anepriuni nposiBu (29,4%): aHT1OHEBpOTUYHUN HAOPSK Ta
OKpeMi HOTo MpOsiBU y BUTJISI HAOPSKY I'y0, MOBIK, ByX, IIKIPH 0OJIUYYs, CIIM30BUX,
BIIUYTTSl CaAiHHSA y TOpJdl; a TaKoX MWIKIPHI OPOSBH ajleprii: mamyiabo3Ha ado
IUIIMUCTO-€pUTEMATO3Ha BUCHUIIKA, KponuB’ sHKa. [lopyieHHs 13 00Ky HEHTpalbHOI
HEPBOBOI CUCTEMHM Ta OpraHiB 4yyTTs 3apeectpoBadi y 15,1% sunagkis [IP Ab (us
rpyna yCKJIagHEHb Y TepeBaXkHIN OIIBIIOCTI crHocTepiranacs MpU TPUBATIOMY
BUKOpUCTaHHI Ab 1is JTiKyBaHHS TYOEpKYIbO3Y).

[Hun rpynu JI3 3a uvacrororo IIP posmomimmmucs takum uyumHom: 19,1% —
3aco0u Ui JIIKYBaHHSI CEpIEBO-CYJIMHHHUX XBOpoO, 5,7% — aHaldbreTHKud Ta
HECTepOiHI MpoTHU3amnalibHi npenapatu. 8,3% [1P Bukiukanu 3acodu s JTIKyBaHHS
XBOPOO AMXalbHOI cucteMu, 3,4% — 11 TIKyBaHHS TPaBHOI cucTeMHu, Bia 1 10 4% —
I[yKPOBOTO /11a0eTy, BAaKIIMHU, BITAMIHH, MICIIEBI aHECTETUKH, 1HIII MTPENmapaTH.

Cepen mux rpyn JI3 TIIP crocyBamucss mepimr 3a BCe OpraHiB
IIUTYHKOBO-KHIIIKOBOTO TPakTy (27,5%): HynoTa, O1t0BaHHs, iapes, 011b B emiracTpii
TOIIO. 3HAYHY YacTKy CTAaHOBMJIM anepriuni peakuii — 22,8% (i3 HuUX y 66,2%
BUMAJIKIB — MIKIPHI MPOSBU y BUIJISAI BHCUIIKM PI3HOTO THUILY, CBEPOIK).
Heiipo-nicuxiuni posnanu — 17,6%: 1mym, I3BIH y ByXax Ta 3HUKEHHS CIyXY,

3alaMOpPOYECHHSI, MOPYIIEHHSI CHY, HACTPOO, JENpecisi, BIAUYTTS CTpaxy, TPUBOIH,
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TOJIOBHUH O171b, TTApeCcTe3ii.

[Topymiennss 3 OOKy auxanbHOI cuUCTeMHU (TUCKOMGOPT y TPYIOHIN KIITI,
3a/IMIIIKA, Kalllelb) BUsBIEH] y 7,6% BUMNAAKIB, MOpYIIEHHS 3 OOKy nedinku — 7,5%,
HaOpSIKW HIDKHIX KiHIIBOK — 4,2%, 3MiHM B MicCIli BBeAeHHS (O11h, TOUSPBOHIHHSA 1
cBepOiXK mmikipu) — 6,0%, Ou1b y cyrmodax Ta m'sizax — 2,6%, iHII (JIMXOMaHKa,
reMaToJIOTI4HI YPasKeHHsI, IOPYIICHHS CEY0-BUUIBHOI CUCTEMH, 30PYy, PUTMY CEpIsi) —
Big 1 mo 2%, BIOIIOBIAHO.

Cepen HaiOUIbI yacTux NpudyuH BUHUKHEHHs [IP JI3 cmijx 3a3HauuTH Taki:
ITHOpYBaHHS JIKapsMH JaHUX JIKAPCBKOTO Ta aJeproJIoriyHOr0 aHaMHeE3Yy;
ITHOpYBaHHS JIKApsMHU Ta (papMalieBTaMu MOJIOKEHb, BUKIAAEHUX B IHCTPYKIIT AJIs
MEIUYHOTO 3aCTOCYBaHHS IMpemnapariB; HEAOCTATHS O3HAHOMIICHICTh MPO YHCIICHHI
CHHOHIMHU TOPTOBHX HaliMeHyBaHb TC€HEPUUYHUX IpernapaTiB, MO MICTATh OJTHAKOBY
JiI04y ~ PEYOBHMHY;  HEIOCTaTHI  3HAHHS  JiKapiB 1  (apmaieBTiB  Mpo
KJIIHIKO-()apMaKoJIOT1UHY XapaKTepUCTUKY KOHKPETHOTO Mpenapary.

BucHoBku. KinieBoro MeToro GapMakoHATsAy € 3HIKCHHS 3aXBOPIOBAHOCTI
1 cMepTHOCTI, K1 00ymoBiieHi JI3. JlocsarTu 11boro MokKHa TUIBKU TMPHU 3A1HMCHEHHI
KOMILJIEKCY 3aXO0J1B, HAMBaXJIMBIII 3 SKUX: YAOCKOHAJIEHHS POOOTH HalllOHAJIBHOI
ciyx0u (papmakoHarisiy, BIOPSAKYBaHHS BIAMYCKY 3 anTeK 1 pallioHaTi3amis
3actrocyBanHd Ab mpenapartiB, 3MiHa CTepeOTHIIIB B POOOTI JKapiB 3 METOI0
CKOPOYEHHSI YHuCJa HEpallOHAJbHUX MPU3HAYEHb JIIKAPCHKUX MpernapariB, 3MiHA
CTaBJCHHS XBOPHX JI0 HEOOIPYHTOBAHOTO TPUIMOMY JIIKIB, OCOOJMBO TpHU

CaMOJIIKyBaHHI.
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ACOIIALOIA MOJIMOP®I3MIB I'EHIB ®OJATHOI'O HUKJLY 3
PIBHSMU CEPOTOHIHY TA TOMOILIMUCTEIHY B CUPOBATIII KPOBI
XBOPUX HA IIYKPOBUI JIABET 2 TUITY
B TIOCTKOBIJTHOMY IIEPIOAI

IHlynpoBuy AH:Kej1a AHATOJIIIBHA,
K.0.H., CT. HayK. CIIB.

Kymnapsosa Haranis MukosaiBHa,
K.M.H., CT. HayK. CIIBp.,

Ipuonaa Oabra BosiogumupiBHa

n.¢., M. HayK. CIIIBp.,

3innu Ouiecst BagumiBHa

HayK. KEPIBHHUK, JI.M.H., CT.HAYK.CITIBD.
JY «IHCTUTYT €HIOKPUHOJIOTII Ta OOMIHY pEYOBUH
iM. B. I1. Komicapenka HAMH VYxkpainny,
M. KuiB, Ykpaina

Komicapenko Karepuna IleTpiBHa
JiKap - €HA0KPUHOJIOT

Menuunuii neHTp "Amonic-JIag"

Beryn. JlocmipkeHHST MOJNEKYISIPHUX MEXaHI3MiB BUHUKHEHHS YCKIIAIHEHb 3
OOKy pI3HMX OpraHiB 1 CHUCTEM y XBOpHMX Ha IfykpoBuil miaber 2 tumy (LI/12) €
aKTyaJlbHUM TUTaHHSAM cydacHoi wmenuuuHu. CHOCTepeXeHHs CBig4aTh, IO
nepenecene namientamu 3 /12 3axBoproBanHs Ha COVID-19 Bukiukae OUIbII TSHKKI
BlIJIaJICHI Hachiaku, HDK y momged O0e3 I[Jl. BcranoBieHo, mo HelpomesaiaTop
CEPOTOHIH, SIKWW BIJIITPA€ BAKIUBY POJib B PETyJIALli 3aMaibHUX CTaHIB, MOXe OyTH
MeJIlaTopoM, II0 MOB’si3ye cucteMHi nposisu npu COVID-19 y mozeit 3 giabetom i
OKUPIHHSM.

Po3BuTky  TpOTPOMOOTHYHHMX  Ta  HEHPOAECTEHEPAaTHBHUX  PO3JAIiB,
xapaktepaux st [J12 Ta nns COVID-19, Moke cripusiTH TaKOX ITiIBUIIICHUN PIBEHb
B CHpOBATLI KpOBI TOMOLHMCTEIHY — Mapkepa IUCPYHKIIT (OJATHOrO IHUKILY.
['oMouMcTeiH € YacTUHOIO IUKJIIB METWIIOBaHHSA Ta Oepe y4yacThb y peryJisuii
HeWpoMeniaTopiB, 30KkpemMa cepoToHiHy. [Ipu MiABUIIEHHX pPIBHSAX TOMOIIMCTEIH

MOXE CTaTH TOKCHUYHUM OJIA KHiTI/IH, CIIpYATH OKHCJICHHIO, ITOIIKOAWTH ‘KpOBOHOCHi
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CYIUHH, 30UTBIINTH PU3UK aTEPOCKIEPO3Y, BUKIUKATH AyTOIMYHHY BiIIIOBIb.

Bimomo, 1m0 Merabosi3M TOMOIMCTEiHY Ta ¢oylaTy € TEHETUYHO
KOHTPOJHOBAHUM IPOLIECOM, aKTUBHY POJIb B SIKOMY BiJIrpa€e HU3Ka reHiB (OJIaTHOTO
nukiny. Haitbineimn nommpeHuMu € noaiMop@di3MH TeHiB MeTHIeHTeTpariapodomnar-
peaykrazu (MTHFR 677 C>T, 1298 A>C), metionincunrtazu-peaykrazu (MTRR 66
A>Q@) 1 rena metionincunTazu (MTR 2756 A>G)

Mera poOoru. BusiBneHHsS B3a€MO3BSI3KIB MDK pIBHAMU CEpPOTOHIHY,
TOMOIICTEIHY Ta MOAUMIKAIIIMH CTPYKTYpH T€HIB (OJaTHOTO LUKIY, B 3aJIEKHOCTI
BiJl HasBHOCTI abo BiacyTHOCTI 3axBoproBaHHsS Ha I[/I2 y mnamienTiB, mig dYac
COVID-19 ta gyepe3s 6-9 mics1iB micist oAy KaHHS.

Marepiaau Ta meroam.I1ig yac roctpoi dasu 3axBoproBanHa Ha COVID-19
Ta yepe3 6-9 micsiiB micis oAy>KaHHs 00CTEKEHO 77 Malll€HTIB:

1)  rpyma LIJI+KOBIJ — 43 mamientu 3 I1J]2, uomosiku/xkinku 32/11,
cepenHiii Bik 65,3p. (40-80 p);

2)  rpyna KOBIJ 6e3 LI/l — 34 nmamienTn, gonoBiku/xinku 19/15, cepenniit
BiKk 46,9p (19-85 p.).

[Taientn o60x rpyn nepenecan COVID-19 y cepenniii Ta Baxkiil ¢popmi Ta
nepeOyBaii Ha CTaIllOHAPHOMY JIIKYBaHHI B CEpeIHHOMY BIPOAOBXK 15,9 nHIB.
[TamieHTaM MPOBOIMIOCS 3arajlbHOKIIIHIYHE OOCTEKEHHS, BU3HAYAIM Te€MaTOJIOTIYH1
Ta O10XIMIYHI MOKa3HUKU. B cupoBarii KpoBi Malli€HTIB, OTPUMAaHIM Ha MOYATKY
JIKyBaHHS Ta dYepe3 O MICAIIB TMiCIA OayKaHHS,IMyHOPEPMEHTHHUM METOJ0M
BHU3HAuYaJI PIBHI CEPOTOHIHY, TOMOIUCTEIHY, (POTIEBOT KUCIOTH, CEPIIEBO-CYAUHHOTO
Oiomapkepa ST-2 B cupoBaTtmi KpoBi. 3a JOIMOMOTOI MOJEKYISIPHO-TEHETHYHOTO
METOAY TOJIMEpa3HOl JIAHITIOTOBOI peakilli B peaJlbHOMY dYaci BH3HAYaJld
nonimMopizmu rediB ponatHoro nukiy: MTHFR 677 C>T Ta 1298 A>C, MTR 2756
A>G, MTRR 66 A>G. Ins KOXHOTO 3 JOCTIPKCHHX TEeHIB BUIUISIN MIATPYIU
MaIl€HTIB B 3aJEKHOCTI B TEHOTUIY: TOMO3WTOTHHM JOMIHAHTHHN TE€HOTHII

(HOpMasIbHUH), TETEPO3UTOTHUM TEHOTHUI Ta TOMO3UTOTHHUM PEIECUBHHUI TEHOTHUII

(rpyna pu3uky).
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PesyibTaTn Ta o0roBopenHsi. PosmoxinenHs mamientiB rpyn 1 1 2 3a
reHOTUNaMHu TeHiB (oJlaTHOrO LUKy mokazano, mo rpyma LIJI + KOBIJ y
nopiBHsiHH1 3 rpynoto KOBIJ[ Mana MeHIIy KUIbKICTh T€HETHYHHMX BIJIXHIICHb
(TeTepo3UTrOTHUX MYyTallid Ta TOMO3UTOTHUX PEIIECUBHUX MYyTAIliid Y TOCIIIKYBaHUX
MOJIOKEHHSX TeHy), 3a BukiItoueHHs M reHy MTHFR 1298 A>C, ne penecuBHuii
romo3urotHuit renotun C/C cnocrtepiraBcst y 23% BunaakiB npotu 9% y rpyii
KOBI/I.B Tabn.1 npeacraBieHo 3HauY€HHS JOCHITKYBaHUX MMOKA3HUKIB Y JUHAMIIII
nikyBaHHs (i yac roctpoi pazu COVID-19 Ta yepe3 6 micsiiB micis Oay>KaHH:).

VY marienTiB 3 II/I2 micns oxyxxannas Big COVID-19 Bii3Ha4eHO CTAaTUCTUYIHO
3HAYYIll TO3UTUBHI 3MIHM JOCHKyBaHuUX Tmoka3HukiB (P < 0,05), a came
MIJBUILEHHS PIBHIB HEHWpoOMeiaTopa CEpOTOHIHY Ta METa0oJIYHOTO KodakTtopa —
(GoieBOi KHUCIOTH, a TaKOXX 3HMKEHHA PIBHA E€HIOTEIIOTOKCUYHOTO MPOAYKTY
(dhosaTHOTO UKITY TOMOIMCTEIHY. He BUSIBICHO 3HAUYIIMX 3MiH piBHS MpoTeiny ST-2 —
Olomapkepa, MOB'SI3aHOTO 13 CEPIICBOIO TMATOJOTIE€ (KapaialbHOTO cTpecy, (hioposy
Ta PEMOJENIOBAaHHA), 110 MOXE BKa3yBaTH Ha BIJCYTHICTh YpPaXeHHS MIOKapay y
namieuTis mciass COVID-19.

Taoauusa 1.
3HavYeHHs NOC/IIKEHUX MOKA3HMUKIB M0 IPyNaM NANI€HTIB HA OYATKY

AOCJIIKEeHHS Ta Yepe3 6 MicAUiIB Mic/as O1y:KaHHA

HII + KOBI (n=43) 2) KOBIJI (n=34)
IToxa3zHuku
ITouaTok ‘ Kinenn TTouaTok | Kinenn
CepoToHnin (Hr/mi)
Cepenre 118,9 177,1* 171,0 190,2"
MiH"iMaIBEHE 29,5 37,2 17,1 29,8
MaxkcumalnHe 337,5 459,3 330,9 361,2
I'omonucrein (MKMOJIB/JT)
Cepenne 15,9 10,2* - 10,3
MiniMansHe 6,2 4.6 - 6,2
MakcuMaisHae 29,2 20,2 - 18,5
ST-2 (ur/mi)
Cepenne 5,2 2,4* 3,3 5,3
MinimManeHe 2,7 1,6 1,6 1,3
MaxkcumalnHe 8,0 3,6 24,5 245
doJtieBa K-Ta (Hr/MI1)
Cepenne 4,3 ‘ 4,6% . ‘ 6,6

32




MiH"iMaBEHE 1,2 1,6 - 2,6

Maxkcumanbae 8,7 10,0 - 16,4

[IpumiTka: * — DOCTOBIPHICTH 3MIHM ITOKa3HHWKIB JO 1 TICIS OJY>KaHHS
nanienTis (P<0,05)

Perpeciiinuii aHami3 s TMOKa3HUKIB CEPOTOHIHY B Tpymax | 1 2 micis
BHUKJIFOUCHHS (DaKTOPiB, SKi MalOTh HECYTTEBUH BILIWB, IIATBEPAMB, III0 OTPUMAaHE
PIBHSIHHS JIICHO OIMCY€E 3MIHU JMOCHIKYBAaHOTO TIOKa3HWKA BiJ YNHHUKIB BIUIMBY
(3nauenns kpurepis Oimepa =12,8917 ta 3naunmicts F =2,7543).

Tadoaunga 2.

PerpeciiiHa craTHCTHKA OKA3HUKIB cepoTOHiHY AJd rpyn naunientie KOBI/I Ta

I+KOBIJ,

CTaTUCTHYHUHN TTOKa3HUK I'pyna KOBIJI (n=34) I'pyma JI+KOBIJI(n=43)
MHoxuuHui R 0,779347586 0,921796791
R-xBagpar 0,60738266 0,849709324
HopwmoBannii R-kBagpat 0,560268579 0,774563986
CrangapTHa MOMMJIKA 66,48737684 62,27220112

OTtpumani perpeciiiHi piBHSHHS, SIKI OMUCYIOTh 3MIHU PIBHS CEPOTOHIHY Ta

ST-2 y nBox rpynax maii€HTiB B polieci JikyBaHHs (Ta0:1.3).

Taouuus 3.
KoedinienTu perpeciiiHux piBHSIHb 3MiHU CEPOTOHIHY
I'pyna KOBIJI ['pyna /T + KOBIJ]

Ne Paxropn Koedinientn Koedinientn
1 A CepoToHiH 9,741326342 2743,404152
2 Bik -3,475081406
3 IMT -130,641289
4 IMT kBagpat 2,070481998
3) I'ineproHiyHa XxBOopoOa -35,08769667
7 CepiieBa HEJIOCTATHICTh -29,12181527
8 | [MuemoHis -36,64499376
9 Baxkicts nepediry Kosiny -92,94240043
10 | CepoToHIH NIOYaTKOBUI -0,81221589
11 | 'opmonanbHa Tepamis 51,35913138
12 | MTHFR 677 C>T -44,06828528
13 | MTRR 66 A>G -36,42042408 63,17424921
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OTpuMaHi AaHi CB1IYaTh MPO CYTTEBI BIAMIHHOCTI (PaKTOPIB, SIKi BILTUBAIOTH HA
3MiHY pIBHIB CEPOTOHIHY B JABOX rpymnax. Takoxk Tpeba BiA3HAUWUTH BIAMIHHOCTI Y
BIUTUBI (pakTopiB mHeBMOHIT Ta reHy MTRR 66 A>G.

BucHoBku. [licisa po3noniieHHs: 00CTEKEHHUX MAalll€HTIB 3T1IHO 3 TEHOTUIIAMU
reHiB ¢onarHoro uukiay (MTHFR 677 C>T, MTHFR 1598 A>C, MTR 2756 A>G,
MTRR 66 A>G) BusiBneno, mo rpyna /] + KOBIJI y nopiBusinHi 3 rpynoto KOBIJ]
Maja MEHIIy KiJIbKICTh T€TepO3UTOTHUX Ta TOMO3UIOTHUX PELIECHBHUX MYTaIlld, 3a
BukitoueHHsIM reHy MTHFR 1298 A>C.

Yepes 6 micsi micis oxyxanas Big COVID-19 BiazHadeHo MO3UTHBHI 3MiHU
JOCHIIPKEHUX TOKa3HUKIB y maiieHTiB rpynu [J[2+KOBI/I: cratuctuyHo 3HauyIe
MIJBUILEHHS CHUPOBATKOBUX PIBHIB CEPOTOHIHY Ta ()OJII€BOI KHUCIOTHU, a TaKOX
3HM)KEHHSI PIBHSI TOMOLMCTEIHY B CHpPOBATIl KpOBI, 0€3 3HAUylIMX 3MIH pPIBHSA
npoteiny ST-2 — 6iomapkepa, MOB'A3aHOTO 13 CEPIIEBOIO MATOJIOTIEO.

OTtpumani JlaHi CBIT4aTh MPO CYTTEBI BIAMIHHOCTI Y MEpeiky (akTopiB, sKi
BIUIMBAIOTh Ha 3MIHY CEpPOTOHIHY Ta cepueBO-CyAuHHOro Oiomapkepa ST-2 y

namienTiB, ki nepenecau COVID-19, B 3aiexHOCTI BiJl HASBHOCTI a00 BIJCYTHOCTI

2.
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BIOLOGICALLY ACTIVE POLYETHYLENE GLYCOL (PEG)-BASED
MULTIPLE-CATECHOL-CONTAINING BIOPOLYMER POLY[3-(3,4-
DIHYDROXYPHENYL)GLYCERIC ACID FROM TRACHISTEMON
ORIENTALIS (L.) g. DON (BORAGINACEAE)

Barbakadze Vakhtang VVakhtangovich,

PhD, DSci, Research Scientist,

Gogilashvili Lali Mikhailovna,

PhD, Senior Research Scientist,

Merlani Maia lovelovna,

PhD, Head of the Department, Principal Research Scientist,
Amiranashvili Lela Shalvovna,

PhD, Senior Research Scientist

Thilisi State Medical University, I. Kutateladze Institute

of Pharmacochemistry, Thilisi 0159, Georgia

1. Introduction

In our previous studies, we gathered information about the isolation,
fractionation, detection, and structural elucidation of a biologically active caffeic acid-
derived biopolymer from water-soluble high-molecular-weight (over 1000 kDa or
500 kDa) preparations (HMPs) of Symphytum asperum (SA), S. caucasicum (SC),
S. officinale (SO), S. grandiflorum (SG), Anchusa italica (Al), Cynoglossum officinale
(CO), Borago officinalis (BO), and Paracynoglossum imeretinum (PI) (Boraginaceae).
These HMPs were produced by fractionating hot water extracts from medicinal plants
of the Boraginaceae family using ultrafiltration (UF) with membrane filters with a cut-
off value of 1000 kDa or 500 kDa. Data from various NMR techniques revealed that
the primary chemical component of these HMPs is the first known member of a new
class of natural polyethers: poly[oxy-1-carboxy-2-(3,4-dihydroxyphenyl)ethylene],
also called poly[3-(3,4-dihydroxyphenyl) glyceric acid] (P-DGA) (Fig. 1A). The
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backbone of this biopolymer is formed by the polyoxyethylene (polyethylene glycol)
(PEG) chain. The 3-(3,4-dihydroxyphenyl)glyceric acid residue is a repeating unit of
P-DGA (Fig. 2). The 3,4-dihydroxyphenyl (catechol) and carboxyl groups regularly
substitute for two carbon atoms in the PEG backbone chain (Fig. 1B). Each repeating
structural unit of P-DGA is trifunctional, containing two phenolic hydroxyl groups in

the ortho position and one carboxyl group (Fig. 1B).

COOH COOH COOH COOH
|
\<0/HC\E'/) —o I 0 l o l
n /e ™
( OFD OH OH
\
OH \\%07 ii 3 OH OH
A
OH /
Catechol moiety
A B

Fig. 1. A - Poly[oxy-1-carboxy-2-(3,4-dihydroxyphenyl) ethylene], also known as
Poly[3-(3,4-dihydroxyphenyl)glyceric acid] (P-DGA); B - Catechol moieties and
carboxyl groups are regular substituents attached to two carbon atoms in the
PEG backbone of P-DGA.

1" cooH
1] 2
—0-HC—CH-
1"
6" 2ll

" 3"
5 4" OH

OH
Fig. 2. The 3-(3,4-dihydroxyphenyl) glyceric acid residue, a repeating unit
of P-DGA.

The multifunctionality of P-DGA likely explains its wide spectrum of
biological activities, including anticomplementary, antioxidant, anti-inflammatory,
burn, and wound healing, antimicrobial, and anti-cancer properties.

2. Aim

As part of our ongoing research on biologically active caffeic acid-derived
polymers, specifically P-DGA, in plant species from various genera of the
Boraginaceae family, we have isolated and identified the main chemical component
of water-soluble, high-molecular-weight (Mr > 500 kDa) mucilage preparations from
Trachystemon orientalis (Boraginaceae) stems (HMP-TS) and roots (HMP-TR).

3. Materials and Methods
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3.1. Apparatus

The UV spectra were recorded using a UV/VIS spectrophotometer (Jasco V-
730, Japan). The Fourier-transform infrared (FTIR) transmission spectra were
obtained with a KBr disc on an FTIR spectrophotometer (Jasco FT/IR-4600, Made in
Japan). 'H and *C NMR spectra were recorded on a Bruker Avance Il 400
spectrometer (Uster, Switzerland) for 1% solutions in D,O at 353 K, with *H and **C
NMR frequencies at 400.13 and 100.57 MHz, respectively. The 2D heteronuclear
'H/*C gHSQCED spectra were obtained using Bruker's standard software.

The ultrafiltration fractionation procedure was performed in a stirred
ultrafiltration cell (model 8200, Millipore Corporation, Billerica, MA, USA),
equipped with a Biomax-500 ultrafiltration disc (500,000 NMWL).

3.2. Plant material

Trachystemon orientalis (L.) G. Don was collected on July 26, 2024, in the
Imereti floristic region, Georgia, near the city of Kutaisi. A voucher specimen (TBPH
Ne 22690) was deposited at the I. Kutateladze Institute of Pharmacochemistry, Thilisi
State Medical University.

3.3. Extraction and isolation of high-molecular-weight preparations from
stems and roots of T.orientalis - HMP-TS and HMP-TR.

Extraction and isolation of HMP-TS and HMP-TR were carried out as
described below. Shortly, 54.5 g of air-dried and ground T.orientalis stems and roots
were preliminarily pretreated in a Soxhlet apparatus with chloroform, methanol, and
acetone, sequentially, and afforded 43.5 g (80 %) stems and 70.5 g (76.6 %) roots.
Quadruple hot water extraction for 8 g stems and 8.243 g roots of the preliminary
pretreated plant materials afforded 800 ml of mucilage water extracts, which were
directly subjected to ultrafiltration and subsequently freeze-dried. The yield of
HMP-TS was 0.553 g (5.53 %), and HMP-TR was 0.682 g (6.34 %) based on air-
dried biomass.

4. Results and Discussion

HMP-TS and HMP-TR were isolated from hot water mucilage extracts of

T. orientalis using ultrafiltration (UF) with a membrane filter with a cut-off value of
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500 kDa, as described in previous studies. During ultrafiltration, we monitored the
removal of biologically inactive ballast polysaccharides by detecting sugars in the
ultrafiltrates using the phenol-sulfuric acid reaction.

The UV spectrum of HMP-TS and HMP-TR displays absorption peaks at 212,
236 (shoulder), 282 (shoulder), and 286 nm (H,O, Amax, nm), which can be
attributed to substituted phenols and are identical to the UV spectrum of P-DGA.
Typically, catechol exhibits an absorbance peak around 270-290 nm.

The IR spectra of HMP-TS and HMP-TR were recorded using KBr (KBr, v,
cm™). They showed bands at 3425 (OH), 2924 (CH), 1736 (-COOCHS,), 1605
(ionized carboxyl), 1512 and 1443 (aromatic C=C), 1404 and 1219 (phenols), 1265,
1080, and 1018 (R-O-R"), 872 (C-H in the aromatic ring with one isolated hydrogen
atom), and 818 cm-1 (C-H in the aromatic ring with two neighboring hydrogen
atoms). The spectra of HMP-TS and HMP-TR display absorption bands typical of
phenol-carboxylic acids and are similar to that of P-DGA. Thus, the presence of
P-DGA in HMP-TS and HMP-TR was inferred based on its UV and IR spectral
data. We then attempted to identify P-DGA in HMP-TS and HMP-TR using various
NMR techniques, including 'H NMR, *C NMR, 2D heteronuclear 'H/"*C gHSQCED,
and 2D homonuclear gCOSY spectra (Figs. 3-7). The assignment of all resonance
signals for P-DGA in the 'H NMR and *C NMR spectra, based on correlations
between protons and carbon atoms using the 2D 'H/"*C gHSQCED spectrum, was
performed as described in Figs. 3-6. The 2D gCOSY spectrum displayed a
correlation and cross-peak between the signals, which was consistent with coupling
between H-1 and H-2 of P-DGA (Fig. 7).

Aromaticprotons | a:
H-2" (7.61 ppm),

H-5" and H-6" Signals of protons
(7.51 ppm) signals H-1(5.67 ppm) and
H-2 (5.1 ppm)
linked with
oxygen-bound
aliphatic carbon
atoms

| Methoxy signal
i (3.83 ppm)

Tcoor
1] 2
—O-HC-CH;

o2 |

o 3"

§ 4" OH
OH

The repeating unit

of P-DGA; R=H, CH,

Figure 3. The "H NMR spectrum of HMP-TS and HMP-TR in D,O at 80 °C.
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Fig. 4. The *C NMR spectrum of HMP-TS and HMP-TR in D,O at 80 °C.
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Fig. 5. The 2D heteronuclear *H/**C gHSQCED spectrum of HMP-TS and
HMP-TR in D,O at 80 °C displays correlations between protons and carbon

atoms (cross-peaks), helping to identify which proton is attached to which

carbon.
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Fig. 6. The 2D heteronuclear '*H/**C gHSQCED spectrum of HMP-TS and
HMP-TR in D,0 at 80 °C, illustrating cross-peak assignments to identify which

protons are coupled to specific carbons.
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The 2D homonuclear gCOSY spectrum of HMP-TS and HMP-TR (Fig. 6)
showed a cross-peak between the signals at 5.67 and 5.1 ppm, indicating coupling
between H-1 and H-2, respectively, of P-DGA (Fig. 7).

A

1| cross peak between
|| H-1(5.67 ppm) and
JL_H-2(5.1 pom)

)

1

’ The repeating unit of
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i

1

.9‘//, §

Fig. 7. The 2D homonuclear gCOSY spectrum of P-DGA at 80 °C.

Thus, using different NMR spectroscopy techniques, we found that P-DGA is
the main chemical constituent of HMF-PS and HMF-PR. Part of the carboxylic
groups in the P-DGA from T. orientalis are methylated.

5. Conclusion

The main chemical component of water-soluble high molecular weight
(>500 kDa) preparations (HMPs) derived from stems and roots of T. orientalis, was
identified as a novel poly[oxy-1-carboxy-2-(3,4-dihydroxyphenyl) ethylene], also
known as poly[3-(3,4-dihydroxyphenyl)glyceric acid] (P-DGA) (Fig. 1A). The
biopolymer's backbone comprises a polyethylene glycol (PEG) chain. The catechol
group (3,4-dihydroxyphenyl) and the carboxyl group consistently substitute two
carbon atoms in the PEG backbone (Fig. 1B). The residue of 3-(3,4-dihydroxy-
phenyl) glyceric acid forms a repeating unit within this regular biopolymer (Fig. 2).
Part of the carboxylic groups in the P-DGA are methylated. Consequently, P-DGA
belongs to a unique class of natural polyethers. Each structural unit of P-DGA
contains two phenolic hydroxyl groups in the ortho position and one carboxyl group
(Fig. 1B). The multifunctional nature of P-DGA likely explains its broad spectrum of

biological activities.
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JOCALIKEHHSI IOHOOBMIHHUX XAPAKTEPUCTHK
MOJUPIKOBAHOI COCHOBOI TUPCH (PINUS SYLVESTRISL.) Y
IMPOLIECAX COPBIIII IOHIB Cu*

XoxorBa Ouexkcanap IlerpoBuy,

J.T.H., JJOLICHT

Cipigrok Muxura OJierosmny,

Tapanait Maiia CepriiBHa

Crynentu

HarionansHuii TEXHIYHUM YHIBEPCUTET YKpaiHH

"KuiBcbkuil mosiTexHiyHuil iIHCTUTYT iMeH1 [ropst Cikopcbkoro"
M. KuiB, Ykpaina

Beryn./Introductions. Ceorogai COpOEHTH Ha OCHOBI JIITHOLEIIOI03HOI
CUPOBHMHHM € BKpail akTyaJbHUMHU 1 HEOOXITHUMHU y cepl BOJOOYUIIEHHS, 30KpeMa B
aZCOpPOIIHUX  TEXHOJIOTISIX. 3aBASKU CBOIM  YHIKaJbHUM  (13UKO-XIMIYHUM
XapaKTEpPUCTUKAM Ta 3JaTHOCTI €()EKTUBHO B3aEMOJIATH 3 HIMPOKUM CIEKTPOM
3a0pyIHIOBAaYiB — BIJI OpPraHIYHUX CHOJYK JO0 10HIB BaXXKUX METAJIB — BOHHU
PO3TIIAAAIOTECS K COPOCHTH HOBOrO TOKOJiHHA. Ha BiamiHy Big goporux i
HEBIIHOBIIIOBAaHMUX MaTepiajliB Ha OCHOBI BYTUUIsS, MOJIMepiB ab0 MPOIYKTIB
HaTOXIMIi, arpoBIIXOAM € OUIbII JOCTYIHUMH, EKOHOMIYHO BHTIJIHUMHU Ta
€KOJIOTIYHO MpUBAOIMBUMU. OJHUMHU 13 MEPCIEKTUBHUX MPUPOJHHUX COPOEHTIB Ha
ChOTOJIHI € COCHOBa THpcCa, SIKa € BIAXOJOM JIICO3aroTiBll Ta JIEepeBOOOPOOHOT
npomuciioBocTi. CocHOBa THpCa, SK BTOPUHHMM TPOIYKT JIICO3aroTiBENIBHOI Ta
JEpEeBOOOPOOHOT MMPOMUCIOBOCTI, aKTUBHO BUBYAETHCS SIK €(DEKTHUBHUN MPUPOTHUN
COpOCHT ISl O4YMIICHHS BOJAM BiJ 10HIB BaXKUX MeTamiB, 30kpema Cu?'. Ii
JITHOIIEIIONIO3HUN CKJTa/l 3a0e3leuye HasBHICTh TiIPOKCUIBHUX, KapOOKCUILHUX Ta
IHIIMX (PYHKIIIOHAIBHUX TPyM, SKI OEpyTh y4acTh y MpoIecax 10HHOro OOMiHY Ta
KOMILIeKcOyTBOpeHHs. [1] BTiMm, y mpupoaHoMy BUIJISAI THpPCa Mae OOMEXEHi
COpOIIiiiHI BJIACTHBOCTI Ta MOXE 3a0apBIIIOBaTH BOY 4epe3 BMICT mostidenHomB. s
MO/I0JIaHHS IIMX HEJOJIKIB 3aCTOCOBYIOTh XIMIUHY MoJu(ikalio (30kpema, 00poOKy

KHUCJjIoTaMH, JIyraMu abo KOMIIJICKCOYTBOPIOBAJIbHUMHA aFeHTaMI/I), sJKa HE€ JIMIIC
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3MEHIIy€ BUJIJICHHS HeOaXaHHX IOMIIIOK, ajleé ¥ 3HAYHO MOKpallye aacopOIiiiHy
€EMHICTh Matrepianly. MoaudikoBaHa COCHOBa THpCa Ma€ 3JaTHICTh €(PEKTHUBHO
BUJIyYaTH 10HU MIiJ1 HaBITh 3a X HU3bKOI KOHIIEHTpAllli Y BOJHUX pO34YMHAX. TaKkui
OiAXiJ BIAMOBia€ NPUHIUIAM LUPKYJIAPHOI EKOHOMIKH, CIPHUSE 3MEHILIEHHIO
KUIBKOCTI BIIXOIB, 3HUKY€E BUTpPATH Ha OYMIICHHS BOJW Ta BIAKPHUBAE MOKJIMBOCTI
JUTSL 3aCTOCYBaHHS y MOOYTOBUX 1 MOOUIBHUX CHCTeMaxX BOJOOYMIIEHHS, OCOOIMBO B
CUIbCHKUX pailOHaX B YMOBax KJIIMaTHYHUX 3MIH Ta 3pOCTAl0YOro aHTPOMOTCHHOTO
THCKY Ha HAaBKOJIMIIIHE cepeloBULIE. [2]

Hine podoru./Aim. JIoCHiTUTH MOXIIMBICTH CTBOPEHHS e()EKTHBHOIO
copOmiifHOro Marepialy Ha OcCHOBI cocHoBoi Tupcu (Pinus  sylvestris),
MoaudikoBaHOi cyMimmio ¢ocdaTy aMOHIIO Ta KapObamimy, I BHIIYYCHHS 10HIB
Mizi (Cu?*) 3 BOZTHUX PO3UYHHIB.

VY Mmexax mocTaBiIeHOi METH 3IMCHEHO XIMIYHY MOJU(DIKaIi0 XBOWHOI TUPCU
cymimio gocdaTt amoHito 1 kKapOaminy. JlociiaKkeHo BIUTUB Ha COpOIIiiHY 3/1aTHICTh
TUPCU pO3UYMHaMH MoaudikaTopaMu. Po3risgHyTo mpouec aecopOLii 10HIB MOl 3
BIIMPAIIbOBAaHOTO COPOCHTY. PO3risgaeTscs MOXKJIUMBICTH BUKOPHUCTAHHS BIJIXO/IIB
JepeBOOOPOOHOT MPOMUCIIOBOCTI I CTBOPEHHS HEJOPOTUX, €KOJOTIUHO OE3MEeUHUX
1 e(eKTUBHUX MaTepiaiiB, MO0 MOXYTh OYTH 3aCTOCOBaHI y CHCTEMaxX OYHUIIEHHS
CTIYHHUX BOJ, JIOOYMIIICHHS IMPOMHUCIOBUX BUKHU/IIB Ta BiTHOBJICHHS BOJHHUX PECYPCIB.

Marepianu ta meroau./Materials and methods. Tupca, 1o € noapiOHEHOIO
(GhOopMOI0 IEPEBUHU, CKIIAJIAETHCA TEPEBAKHO 3 OPTAHIYHUX TMOJIIMEPIB — IEIOIO03H
(6mu3bko 50% wmacu), remiuentono3 i airHiny (10 30%). L{i koMnoHeHTH pOopMYyIOTh
CKJIaJHy O10TOJIIMEPHY MaTPUIIO, KA BU3HAYAE ii XIMIYHY aKTUBHICTb. L{entono3a i
TeMIIETION03U € BYTJEBOJAaMH, TOAl AK JITHIH — apoMaTUYyHUM ToJiiMepoM. OKpiMm
TOrO, y CKJIaJll JICPEBUHU HAsBHI HE3HAYHI KIJBKOCTI €KCTPAKTUBHUX PEUOBUH —
HU3BKOMOJICKYJISIPHUX CTIOJYK, 110 BUIYYalOThCS HEUTPATbHUMU PO3YMHHUKAMH.

CopOmiitHa 31aTHICTH TUPCH (HOPMYEThCS 3a PAXyHOK 1 OCHOBHUX
KOMIIOHEHTIB:

o Hearwno3a wmictute uncnenHi riapokcunbHi (-OH) rpymum, siki O6epyTh

y4acThb Yy BOAHEBHUX 3B s3Kax Ta 1I0HOOOMiHI;
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o TDeminemrono3n wmarote kapOokcwibHi (-COOH) rtpynm, 3maTHi 10
KaTiOHOOOMIHY;

o JIir”in MicTuTh (E€HOJIbHI TPYNH, IO CHPUAIOTH KOMIUIEKCOYTBOPEHHIO 3
ioHamu MeTaiB. [3,4]

XimiyHa MoaudiKallisg TAPCH J03BOJSE CYTTEBO MOKPAIIUTH ii 10HOOOMIHHI
BJIACTUBOCTI. 30Kpema, cyib(yBaHHs (BBeAeHHs cyibdo-rpyn -SOsH) migBuirye
KHUCIIOTHICTh 10HOT€HHUX IIEHTPIB, 10 3HAYHO PO3IIMPIOE CIEKTP KAaTiOHIB, SKi
MOXYTh OyTH copOoBaHi. Lli rpynu € CUIBHUMHM KHUCJIOTHUMH, €(PEKTUBHUMH IS
BWJIy4CHHsI 10HIB Bakkux metamiB (Cu?", Pb**, Zn?") uepe3 3amimenns H™ abo Na*.
[5] ¥V npupomHOMy BUTIISAII THpca Ma€ MOMIpHY i0HOOOMIHHY aKTHUBHICTh. [Ipote
Takli XiMiyHl Moauikaiii, sk cyinbdyBanHs, ¢ocharyBaHHs ab0 BBEIACHHS
aMIHOTPYM, 3HAYHO PO3MIUPIOIOTH ii (PYHKIIOHAIBHICTh — 3 SIBJISETHCA 34ATHICTh 10
anioHooOMiHy (NOs~, PO4*7), a Tak0X MOCUITIOETHCS KOMILIEKCOYTBOPEHHS.

TakuM YMHOM, 3aBASKH CKJIQJHINA OlomodiMepHid OyJI0BI Ta MOXKIHMBOCTI
HiecnpsiMoBaHoi Moau@ikanii, TUpca € €PEeKTUBHUM 1 JOCTYIHUM MPUPOIHUM
COpOEHTOM, MEPCHEKTUBHUM JIJII OUMILEHHS BOJM BiJl BAXXKUX METATIB Ta aHIOHHHUX
3a0pyaHeHb. [6, 7, 8]

Moaudikaiisi COCHOBOI THPCH TPOBOJINUIIACH 3a JIOMIOMOTOI0 Cepii PO3UYHHIB,
mo wmictwm amoHi ¢gocdar ((NHa)sPOs) y xonnentpamii 0-0,5 M 1 cedoBuHy
(CO(NH2)2) — 0-2,0 M. byno miarotoBneHo ABi cepii MOAU(IKYIOUHX PO3YUHIB 13
Bapialfi€ro CIIBBIIHOIICHHS PEarcHTiB, IO JO3BOJWJIO JOCIIJIUTH iX BIUIMB Ha

BractuBocTi TuUpcu. Hazeu 3paskie (00, 1-4, CO0-C4) BignoBizanud CKJIaay

MoaudikaTtopa.
Taoauus 1
Cepii Moauikyr0uUnx po34uHiB
Hassa Mommbikyrodoro posunny | 00 1 2 3 4 C0 Cl C2 C3 C4
Cy ((NH):PO) 0 | 02 | 03 | 04 | 05 | 05 0,5 0,5 05 | 05
Cy (CO(NH,),) 0 | o5 ] 10 [15] 20 0 0,5 1,0 15 | 20

— Ha3a «00» BiAMOBiIa€ NUCTWILOBAaHIM BOJI, SK PO3YMHHUKY 0€3
MOAN(IKYIOUHUX PEAKTUBIB, B SIKOCT1 XOJIOCTOTO 3pa3Ka.

Jns monudikanii BukopuctoByBamn 5,00 T Ccyxoi, MpPOCISHOT TUPCH, SIKY
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3anuBanu 25,0 MJI BIAMOBIAHOTO PO3YMHY. 3pa3kd BUTPUMYBaiIH 24 TOAMHU TpU
KIMHaTHIA Temmeparypi. [Jami Tupcy miacymryBalidi Ha TOBITpl, MICAS YOTO
npoBouIK TepMooOpoOKky: 2 roaunu npu 70 °C 1 me 2 rogunu npu 170 °C s
aKkTuBallli COpOEHTY. 3aJIUIIKK PEareHTiB BUJASUIN IIJISXOM KU SITIHHS 3pa3KiB y
JUCTWIIBOBAHIM BOJI MPOTIATOM TOAWHM, GUIBTPYBAaHHS Ta MPOMHUBAHHS 10
HelTpanbHoro pH. 3aBepiianbHe BUCYIIYBaHHS MTPOBOJIMIIM Y JIBa €TAIM: Ha MOBITP1
npu 20 °C ta y cymunbHii madi npu 105 °C 1o nmocTiitHoi Macu.

KoxxHoMy 3pa3ky Oyiio MpUCBO€EHE 1HIUBITyalbHEe MapKyBaHHS BIAMOBIIHO J0
CKJaay MOAM(PIKYIOUOrO PO3YHHY, IO JO3BOJMIO TOYHO TPOCTEKUTH BILIUB
KOMITOHEHTIB Ha (P13UKO-XIMIYH1 BJACTUBOCTI TUPCH.

PesyabTaTn Ta ob6roopennsi./Results and discussion. 3 meTor0 OIIHKH
edexTuBHOCTI BuiIydeHHs 10HIB Cu?*' 3 BOJHOIO CEpeloBHINA 3a JOMOMOTOIO
MOAUG(IKOBAHOI COCHOBOI THUpPCH OyJio MPOBEJAEHO Cepilo  JabopaTOPHUX
exkcriepuMeHTiB. 3pasku  THpcu (2,00 T KOkeH), MoaudikoBaHI PI3ZHUMU
KoMmo3uIlisMu ocdary amoHir0 Ta kapOamimy (mosHauenus: 00, 1-4, C0-C4),
nomimanu y ckisiHi crakanu (150 mu) 13 100,0 M 2 MM pozuuny CuSOs. Cymimn
MepeMilllyBaJii Ha MATHITHIA MimIanii OpoTAroM 2 TOAMH sl 3a0e3IMeueHHs
PIBHOMIPHOTO KOHTAKTY.

[Ticns copbuii TBepay ¢asy BimokpemitoBanu GinsTpyBaHHsaM. DinbrpaTn
aHamizyBaiau MeroaoM 3BopoTHoro TuTpyBaHHd 0,01 M Na:S:0s y mnpucytHocTi
"cymimm bpynca" (KI + NHsSCN) Tta 0,5% po3unmHy Kpoxmamnio siK 1HIWKATOpa.
[Tomepeanno ¢ikcyBanu 3HaueHHs pH: 3HIKEHHS 3 moyaTkoBoro 5,22 mo 2,90-3,99
MIATBEPAKYE 10HHUI 0OMIH MK TUpcoro Ta Cu?'. 3a 00CSATOM BUTPAYEHOTO TUTPAHTY
OOYHMCITIOBANIM 3QJIMIIKOBY KOHIICHTpAIlI0 Mifi, Macy COpOOBaHUX 10HIB, MUTOMY
copO1iitHy 31aTHICTh (MI/T) 1 eeKTUBHICTh BrTydeHHS (%) I KOKHOTO 3pa3Ka.

Taoauusa 2

Pe3yabTaTraru 10caixxeHb copouii iioHIB Cu” MO (IKOBAHOIO THPCOIO

Hassa 3paska

. . 00
Mo/ (iKOBaHOT THPCH

1

2

3

4

Co

C1

C2

C3

C4

2 MM po3unH
CuS0,™

06’em tutpanTa (Na,S;03),

5,6
M

11

0,15

0,05

0,05

2,2

2,1

0,05

0,05

8,5

KoHueHrpariist HoHiB cu® y

¢inprpaTi, MM L4

0,275

0,0375

0,0125

0,0125

0,55

0,525

0,0125

0,0125

2,125

KoHueHrpariist HoHiB cu® y
dinpTpaTi, MIr/n

89,0

2,4

0,8

0,8

35,0

33,4

08

0,8

135,0

44




Maca itonis Cu?*, y
dinbTpaTi, MI

8,9

17

0,2

01

01

35

3,3

16

01

0,1

13,5

Maca copboBaHuX i{OHIB
Cu?*, Mr

4,6

10,2

Maca copboBaHHX HOHIB
Cu®", mr/r copbenta

2,30

5,88

6,63

6,71

6,71

5,00

5,08

5,96

6,71

6,71

% copGosanux iionis Cu®*

34,1

87,1

98,2

99,4

99,4

74,1

75,3

88,2

99,4

99,4

pH

3,99

3,31

3,31

3,57

3,73

2,90

3,01

3,26

3,56

3,73

™ — 2 MM BoHHit PO3UYMH KyNpyM Cyib(aTy, BUKOPUCTAHUHN IS JOCITIIKEHHS
copOr1ii; pe3yJbTaTH B AaHIA KOJIOHIII MPHUBEACHI JJIs MOPIBHIHHSA 13 COPOYIOUUMHU
BJIACTHBOCTSIMU 3pa3KiB MOU(IKOBAHOT COCHOBOI TUPCH.

Pe3yabTaTn cCriocrepexeHHs:

o KonTpoabuuii 3pazok 00 (6e3 Moaudikaiii) MmokazaB HaWHWKYY
copOuiitny 3aatHicTh — Jymiie 34,1% ioniB Cu?* Oynu BUAAJCHI 3 PO3YUHY, WIO
BianoBigae 2,30 Mmr/r copoeHTa.

o 3pazku 14, Aki MICTHIM 3pOCTaroul KOHUEHTpalii amoHiid docdary Ta
CEUYOBUHH, JIEMOHCTPYBAJIM 3HAYHO Kpallll pe3ysbTaTH, Jocsararourd moHax 99%
copOmii, 1O CBiMYUT, TPO e(DEKTUBHY B3aEMOJII0 MDK peareHTaMu Ta
(yHKL10HAJTbHUMU TPpylIaMU TUPCH.

o HaiiBumy nutomy cop6mito (6,71 Mr/r) Tta MakCUMajdbHUN BIJCOTOK
BuwinydeHHss Cu?** (99,4%) 3adikcoBano y 3paskax 3, 4, C3 Tta C4. Tomi sk
HaliMeHImMi BimcoTok BmirydeHHs Cu** (75,3 %) 3adikcoBano y 3pazky Cl, e
UTOMa COpOIIisi cTaHOBUTH — 5,08 Mr/r

o 3uwkenns pH micna copOiii, 0co0aMBO y KOHTpoiabHOMY 3pasky CO0
(pH=2,90), Bka3ye Ha BiIICIUICHHsS MPOTOHIB BHAC/IJIOK 3aMillicHHs 10HIB H' Ha
ioan Cu?* y mporieci xeMocopOiii.

o Boanouac crabiunbHe 3HaueHHs pH y 3pa3kax 3 MakCUMaJbHOK COPOIIIEI0
(6mmm3pko 3,7) MOXKe BKasyBaTH Ha HaOMMKeHHs 10 OydepHOi 30HM COpOEHTY, IO
3a0e3neuye CTIHKICTh HOTO (PYHKIIIOHAIBHUX TPYN Y KUCIIOMY CEpEIOBHIIII.

Otxe, Moaudikallisi COCHOBOI TUPCH CYyMIIIIIIO aMOHIM ocdary Ta ceHOBUHU
3HAYHO MiJBUINYE ii 37aTHICTH 10 copOiii ioniB Cu?'. HaliedekTuBHIII 3pa3ku
3a0e3neuyoTh Maiike TOBHE BUJIYYEHHSI MiJll 3 pO3YMHY, 1110 POOUTH TaKUil MaTepial
MEePCIEKTUBHUM JIJIs1 OYHMIICHHs cTIYHUX BOJ. CTabinbHi 3HaueHHS pH Ta BUCOKWMIA

piBEHb COPOIIii CB1IYATh PO MOKJIUBICTh pereHeparlii Ta MOBTOPHOI'O BUKOPUCTAHHS
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copbenty. OntumanbHe CHiBBIIHOLIEHHS MoaudikatopiB: amoHii ¢ocdar y 34
pa3u MEeHIIii KOHIEHTpallii, H>K CEYOBHHA.

Bucunosku./Conclusions.

1. MonmudikoBana tupca cocHu 3BmuaiiHoi (Pinus sylvestris), oOpoOieHa
cymimmo ¢ocdary aMoHIIO Ta KapOaminy, BHUSBHIA BHUCOKY €(QEKTUBHICTb Yy
BuTydeHH1 10HIB Miai (Cu?"), qocsraroun muToMoi copOIiifHoi 31aTHocTi 6,71 Mr/r Ta
edexTuBHOCTI 10 99,4% y Halikpamux 3pa3kax (3, 4, C3 1 C4).

2. OCHOBHHUM MeEXaHI3MOM coOpOIii aJI1 THPCH € KaTIOHOOOMiH, IO
BiOYBAa€ThCS 3@ ydyacTl TIAPOKCHUIIBHUX, KapOOKCHIBHUX 1  (PEHOJIBHHUX
(YHKLIOHATBHUX TpyN, a TaKOX YTBOPEHHS KOMIUIEKCIB 3 1oHamu Cu*', mo
3a0e3neuye BUCOKY XIMIUHY aKTUBHICTh MaTepiaiy.

3. 3umxenas pH micns copOmii CBIAUATH TpPO BHBUIbHEHHA ioHiB H*
BHACIIJIOK iX 3aMIIIEHHS 10HAMU MiJIi, 1110 TATBEPIKYE MEXaH13M 10HHOTO OOMIHY.

4. Ha edexTuBHICTh COpOIlii TUPCH ICTOTHO BIUIMBAIOTH THUII 1 KOHIIEHTPAIIIs
Moaudikaropa, Temreparypa oOpoOku, pH cepemoBuia, a TaKoX KUIBKICTh 1
JOCTYITHICTh aKTUBHUX (PYHKI[IOHATBHUX IPYI y CTPYKTYpi OloMaTepiay.

5. Moaudikaiiisi COCHOBOI TUPCH AA€ 3MOTY CYTTEBO IMIJABUILUTHU i COpOLIiiHI
BJIACTUBOCTI 0€3 3HAYHOTO YCKJIQTHEHHS a00 370pO’KUYaHHS TEXHOJIOTII, 30epirarouu
nepeBaru JIrHOIEII0JIO3HOI CHPOBUHHU SIK JOCTYITHOT Ta BiJTHOBIIFOBAHOI.

6. Otpumani pe3yiabTaTH CBiIYaTh MPO MEPCIEKTUBHICTH 3aCTOCYBAHHS THPCU
Pinus sylvestris sk nemeBoro, ekoyioriyHO Oe3MeYHOro Ta e(hEeKTHBHOTO COPOCHTY

JUIsl OUMILICHHS BOAM BiJl 10HIB MiJll y MOOYTOBUX Ta TPOMHUCIOBUX YMOBax.
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1. Introduction
The issue of dismantling damaged columns after explosions became urgent
amid the armed conflict in Ukraine (2022—-2025). Structural failures led to loss of
load-bearing capacity, complicating safe demolition. This challenge is both technical
and social, requiring prompt, effective dismantling methods to ensure safety under
limited resources. The Analytic Hierarchy Process (AHP) helps by structuring the
problem into goals, criteria, and alternatives, combining quantitative and qualitative
factors. Expert pairwise comparisons incorporate experience and adapt solutions to
unstable conditions, increasing effectiveness.
The study aims to justify AHP's use for evaluating parameters of columns
48



damaged by combat, enabling technically sound decisions amid constraints and risks.
Tasks include summarizing and critically analyzing scientific approaches, methods,
and practical experience with AHP in emergency column dismantling. Results will
support development of applied methodologies for post-war reconstruction.

2. Challenges in Selecting Column Dismantling Technologies

Choosing a dismantling method is critical, as columns determine structural
stability. Poor choices risk collapse, injuries, or further damage. Complexity arises
from diverse conditions: damage extent, confined spaces, dust, moisture, and limited
regulatory frameworks in emergencies. No universal solution exists; adaptive
methods like AHP, considering multiple factors, are needed.

2.1 Characteristics of Concrete and Steel Columns

Column material dictates dismantling technology.

. Reinforced concrete columns are massive, dismantled with hydraulic or
impact tools, diamond cutting.

« Steel columns are lighter, dismantled stepwise with gas or plasma cutting,
considering fire risk.

. Composite types require flexible methods combining cutting, crushing, and
specialized equipment. Connections, coatings, and reinforcement levels also matter.
Professional engineering preparation is essential.

2.2 Key Challenges in Dismantlin

Three main issues:

« Structural instability requiring inspections, shoring, and load mapping.

« Collapse risk demanding top-down dismantling and continuous monitoring.

« Hazardous materials necessitating diagnostics, sealing, and protective gear.
High expertise and coordination with safety and environmental experts are vital.

2.3 Resource Limitations and Access Complexity

Dismantling often occurs under time, equipment, and staff shortages, especially
In combat zones. Time constraints favor fast, low-noise methods with minimal setup.
Limited access calls for mini equipment, hand tools, and drones for inspection. Staff

deficits drive automation and digital tools to improve efficiency and safety.
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2.4 Need for Comparative Technology Assessment

Available methods include crushing, hydro-abrasive, diamond, and robotic
cutting, each with pros and cons (e.g., diamond cutting is precise but slow; gas
cutting is fast but fire-prone). Objective evaluation tools like AHP help compare
methods on cost, safety, speed, and environmental impact, reducing subjectivity and
Improving transparency and effectiveness.

3. The Analytic Hierarchy Process (AHP): Theoretical Foundations

Decision-making in complex technical, economic, or social contexts often
requires balancing many factors under uncertainty. Traditional methods struggle
when combining quantitative and qualitative data. Developed by T. Saaty, AHP
logically structures choices through expert judgments.

3.1 Core AHP Principles: Decomposition, Hierarchy, Pairwise
Comparisons, Weights

AHP breaks problems into goal, criteria, subcriteria (if needed), and
alternatives arranged hierarchically. Pairwise comparisons use a 1-9 scale to assess
relative importance, producing priority weights. Consistency checks ensure result
reliability. This flexible, logical process supports complex analyses.

3.2 Advantages of AHP: Universality and Quantifying Qualitative Data

AHP applies across fields, converting subjective judgments into numerical
values for clearer, more accurate analysis. It works well without complete data,
relying on expert opinions. The hierarchical structure simplifies analysis and control,
making AHP efficient for strategic planning and constrained decision-making.

4. Application of AHP to Dismantling Parameter Assessment

AHP effectively supports decisions in construction dismantling by integrating
technical, economic, and organizational factors. The model aims to identify the
optimal dismantling method based on three key criteria: duration, labor intensity, and
cost. Pairwise comparisons yield weights, enabling objective selection suited to site
conditions and available resources.

4.1 Model Structure

. Goal: Select the best dismantling method balancing efficiency, safety,
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and economy.

. Criteria: Duration (project time), labor intensity (manual work, skill,
risks), and cost (equipment, logistics, disposal).

. Alternatives: Manual, mechanized dismantling, hydro-demolition, rope
or thermal cutting, etc.

AHP provides transparent analysis combining technical and management
aspects, crucial for safe, prompt, and cost-effective dismantling of emergency
structures.

4.2 Criteria Factors

Further factors include building height and density (duration), construction
type and hazardous zones (labor), equipment availability and logistics (cost),
adapting AHP to specific cases and improving decision accuracy.

4.3 Comparison of Concrete and Steel Column Dismantling

Material differences dictate methods:

. Concrete columns require mechanized demolition (hydraulic breakers,
rope cutting), generating noise, vibration, and waste.

. Steel columns use thermal cutting with precision and less environmental
impact but need energy, fire safety, and skilled operators.

Conclusion.

Increasing structural damage and war aftermath call for effective decision tools
in demolition. AHP stands out as a multi-criteria method combining quantitative and
qualitative factors into a hierarchical framework addressing technical, economic, and
logistic aspects. Literature confirms its broad applicability and adaptability, including
Ukraine’s context. AHP remains effective under data scarcity typical of emergency
scenarios, relying on expert input. Future work includes testing models on practical
column dismantling cases.
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Introductions. Diabetes mellitus is common chronic disease, growing in scope
every year and negatively affecting the quality of life of millions. Diabetes is
becoming a global problem, necessitating the early detection of disease risk and
preventive measures. Traditional diagnostic methods rely on manual analysis of
medical indicators and are not always timely or accurate. Machine learning methods
can automate the process of medical data processing, identify hidden patterns, and
significantly improve the efficiency of diabetes prediction.

Developing intelligent systems to predict diabetes risk is an important
component of modern medical analytics. Using machine learning in combination with
clinical data enables the creation of flexible, accurate, and scalable solutions that can
be integrated into medical information systems to facilitate informed
decision-making.

Aim. This work is related to data mining, medical prognostication, the
development of decision support software, and real-time systems. The goal is to
develop software that predicts the risk of diabetes by combining modern machine
learning algorithms, medical data processing, and REST architecture The focus of the
research is diagnosing and predicting the development of diabetes based on clinical
data. The study focuses on machine learning algorithms and software tools that
analyze medical signs, such as glucose levels, body mass index, age, and heredity, to
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predict diabetes development.

Materials and methods. A modular architecture for a diabetes prediction
system that can flexibly integrate new ML models was developed for the first time.
Feature engineering and the SMOTE method were applied to improve classification
results. The result is a model that combines the efficiency of ensemble approaches
with ease of use in a medical environment. The developed prototype system can be
implemented in healthcare facilities as a clinical decision support tool. Using it helps
improve diagnostic accuracy, reduce data analysis time, and optimize the treatment
process. Diabetes mellitus is a chronic metabolic disease characterized by persistently
high blood glucose levels due to insufficient insulin production or decreased tissue
sensitivity to insulin. According to the World Health Organization, the number of
people with diabetes grows every year and has reached epidemic levels. As of the
early 2020s, over 460 million people had diabetes, and forecasts indicate this number
will continue to rise.

The medical significance of diabetes lies in the direct damage caused by
disorders of carbohydrate metabolism and the high risk of complications, such as
stroke, heart attack, chronic kidney failure, blindness, and amputations. Therefore, a
timely diagnosis and risk assessment of diabetes in the early stages, before clinical
symptoms appear, is critical.

In clinical practice, several main methods of diabetes diagnosis are used:
fasting glucose test; oral glucose tolerance test; assessment of glycated hemoglobin,
an important long-term indicator; monitoring of body mass index; heredity analysis.

However, traditional diagnostic methods are mostly reactive, detecting diabetes
only after clinical signs have formed. This limits their effectiveness in the early
detection of high-risk individuals, which could allow preventive measures to be taken
before the disease develops. Intelligent forecasting systems based on machine
learning methods are particularly important. These systems can analyze
multidimensional medical data, including glucose levels, BMI, age, gender,
hereditary predisposition, blood pressure, and other parameters, to identify hidden

patterns and build models that accurately assess the risk of developing diabetes.
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One of the main advantages of these approaches is their ability to individualize
forecasts by adapting the model to specific patients and their unique combinations of
risk factors. At the same time, the problem of imbalanced medical data is challenging
and can lead to false negatives. Synthetic enrichment algorithms, particularly
SMOTE, effectively solve this problem by increasing the model's sensitivity to rare
cases of the disease. Modern machine learning—based prediction systems offer new
possibilities for prevention, early diagnosis, and personalized healthcare. These
systems improve patients' quality of life and reduce the burden on the healthcare
system.

Currently, early detection of the risk of diabetes remains an urgent problem in
medical development. Although traditional diagnostic approaches based on blood
glucose and glycated hemoglobin level analysis are effective, they do not fully reveal
hidden patterns in multidimensional medical data, especially at the preclinical stage
of the disease. In response, there has been increased attention in recent years to using
machine learning methods for automated diabetes risk assessment. These methods
can work with large volumes of heterogeneous data, identify non-linear relationships
between health indicators, and generate accurate predictions. This study should
address the problems existing machine learning solutions face.

The need to select relevant machine learning models for medical prediction
tasks: processing unbalanced data, in which the number of patients without diabetes
significantly exceeds the number of patients with diabetes; ensuring the accuracy,
sensitivity, and interpretability of models for use in real clinical settings; integrating
models into a software system convenient for doctors and medical staff. It is
formulate the research objective as developing an effective diabetes risk prediction
system based on machine learning algorithms that can process medical data, generate
accurate predictions for individual patients, and integrate with a clinical information
system.

In order to solve this problem, it is necessary: review the scientific literature
and analyze existing diabetes prediction models; justify the choice of machine

learning methods for solving the problem; form and prepare a medical dataset;
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perform normalization; process missing values; apply the SMOTE technique for class
alignment; implement and train several machine learning models; perform a
comparative analysis of the models based on certain criteria; integrate.

The work focuses not only on the theoretical study of the effectiveness of
machine learning methods for medical prognostication but also on creating a
functional prototype of a software system that can improve the quality of medical
diagnoses and support clinical decision-making. The sources studied covered various
aspects of diabetes diagnosis, classification, and prognosis using machine learning
methods. These sources can be divided into several groups: diabetes prediction using
machine learning [1]; statistics on the global situation of diabetes development [2];
development of applications for diabetes prediction; features of computer processing
of medical data . These scientific papers demonstrate the effectiveness of machine
learning algorithms for diabetes diagnosis and prognosis. For instance, Alghamdi's
study proposed using ensemble models in conjunction with the SMOTE technique to
enhance the model's sensitivity to rare cases. The model showed significant
improvement in classification metrics, including recall, which is critical for clinical
practice. Among the ML approaches reviewed, we can highlight: logistic regression
is a basic yet effective method for binary classification, it can serve as a reference for
more complex models; decision trees and random forest provide good
generalizability and can model nonlinear dependencies, even on unbalanced datasets;
XGBoost is a gradient boosting method that has gained popularity due to its
effectiveness with tabular medical data; MLP and CNN are modern neural
architectures that work well with large datasets and allow for complex correlations
between parameters.

A review of the current literature confirms that ML models can effectively
predict diabetes development, especially when the data is properly prepared. Data
preprocessing is widely used in research and includes: normalization of features;
replacing or eliminating missing values; synthetic class balancing using the SMOTE
method, which increases the number of minority cases without compromising

training quality. In addition to technical efficiency, modern studies increasingly focus
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on the interpretability of models and their adaptation to clinical use. Logistic
regression and decision tree methods, for example, provide doctors with a clear
picture of the value of each medical parameter, which is important for clinical
confidence in the system.

Azure Cosmos DB is widely used in Microsoft's e-commerce platforms,
including the Windows Store and Xbox Live. It is also used in the retail industry to
store catalog data and search for events in order processing pipelines. As part of the
research, it is necessary to consider and compare various machine learning methods.
A decision tree is a hierarchical structure that divides a dataset into smaller subgroups
based on features. The basic algorithm for building a tree uses the principle of
minimizing entropy or maximizing information gain.

Tree extensions, such as Random Forest and Gradient Boosted Trees,
significantly improve accuracy through ensemble methods. Logistic regression
models the probability of belonging to a certain class. Due to its simplicity and
interpretability, logistic regression is a useful baseline for comparing more complex
algorithms.

Extreme Gradient Boosting is an ensemble method that iteratively reinforces
weak models (trees). The algorithm minimizes the loss function. Due to
computational optimization and regularization, XGBoost demonstrates high accuracy
and scalability.

A multilayer perceptron is a basic type of neural network. It consists of layers
of neurons that use an activation function to transform input data nonlinearly. Using
modern optimizers significantly improves performance. Convolutional neural
networks are used to analyze structured data, such as images or complex tabular data.

Due to their use of filters and pooling, convolutional neural networks are
highly effective with multidimensional data. The selected algorithms have a wide
range of applications and offer new approaches to solving forecasting problems.
Combining them makes it possible to create accurate, adaptive models for predicting
diabetes.

To evaluate the effectiveness of machine learning models used in medical
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prognostication, particularly for predicting diabetes development, a set of metrics
must be used to comprehensively characterize classification quality. This is especially
important in the context of imbalanced data, where the number of healthy patients
significantly exceeds the number of patients with the disease.

Results and discussion. Overall accuracy shows the proportion of correctly
classified cases among all examples. However, this metric can be deceptively high in
cases of significant data imbalance when the model predominantly predicts the
majority class.

Precision determines the proportion of correct positive predictions among all
predictions as positive. In the context of diabetes, precision is important for reducing
the number of false positives, which reduces the emotional and resource burden on
patients and the healthcare system. Recall, or sensitivity, reflects the model's ability
to detect all true positive cases. For medical applications, a high recall is critical
because a missed diagnosis can have severe consequences. The F1 score is the
harmonic mean of precision and recall. It is used to find a balance between model
accuracy and sensitivity. It is an ideal tool for tasks with unbalanced data. ROC AUC
evaluates the model's ability to distinguish between positive and negative classes as
the decision threshold changes. The closer the ROC AUC value is to 1, the better the
classifier's quality.

In diagnostic tasks, recall is usually preferred to avoid missing patients, and
AUC is used as an integral measure of classification quality. Meanwhile, the F1 score
Is used as a balanced metric for comparing different models in complex settings. In
this study, we used all five criteria, which allowed us to objectively evaluate the
models from different perspectives. We used an open medical dataset, the Pima
Indians Diabetes Dataset, to build the models. This dataset contains 768 records with
patient health characteristics, including: blood glucose level; blood pressure; skinfold
thickness; body mass index; number of pregnancies; age; insulin level; hereditary
predisposition.

Before working with the data, missing and zero values in clinical fields are

removed or replaced. The data was normalized using Min-Max Scaling to bring it to
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the range [0, 1], which ensures that all features are evenly influenced during model
training. Due to significant imbalance (65% healthy and 35% sick), the SMOTE
technique was used to enrich the smaller class, increasing the models' sensitivity to
rare cases. To improve interpretability, we performed feature engineering and added
synthetic features based on existing ones. We trained the models using the
scikit-learn, TensorFlow/Keras, and XGBoost libraries. We optimized the parameters
using cross-validation (K=5) to avoid overfitting and test the models' generalizability.

Each model was tested on an independent sample after training. The metrics
are standard for medical classification tasks, in which avoiding both false negatives
and false positives is critical.

During the qualification process, we developed a methodology for creating an
intelligent system that predicts diabetes development using modern machine learning
methods. This methodology includes stages such as medical data preprocessing,
synthetic class balancing, generating new features, training several classification
models, and comparative evaluation using key metrics.

The experimental portion of the study revealed that ensemble methods,
particularly XGBoost and Random Forest, exhibited the greatest accuracy in
classifying diabetes risk using the Pima Indian Diabetes Dataset. The XGBoost
model achieved an F1 score of 87.06% and a recall of 92.5%, indicating its
effectiveness at identifying patients without sacrificing overall accuracy. Integrating
the models into a Flask-based REST service enabled us to develop a flexible, scalable
system offering APl access to training, forecasting, and patient management
functions. This opens up opportunities for integrating the system into medical
information platforms, mobile applications, and decision support systems in medical
practice. The study's practical significance lies in creating a universal tool for the
early diagnosis of diabetes. This tool can be used for medical screening in primary
care clinics, preliminary self-diagnosis in mobile applications, and analytics in
preventive healthcare programs.

Conclusions. Implementing the system is expected to reduce the proportion of

missed diabetes cases, improve the accuracy of medical decisions, automate routine
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diagnostic tasks, and reduce the workload of medical staff. Further research
directions include using deeper neural networks on larger datasets. The size of the
dataset did not allow us to use the full functionality of the neural networks. The
system can be validated using data from other populations and medical institutions
because the scope of the work was limited by the availability of relevant public
datasets. The system can be expanded to multidiagnostic tasks to enable the diagnosis

of related endocrinological problems.
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Introductions. In today's environment of rapid development of information
technology and growth of digital data, effectively organizing, presenting, and using
knowledge is particularly important. Knowledge is essential for creating intelligent
systems, supporting decision-making, and building flexible information models that
can adapt to the complexity of the real world.

One important area of knowledge modeling is hierarchical organization, which
structures information as a multi-level system of concepts where each level clarifies
the previous one. Knowledge hierarchies facilitate orderly storage, navigation
between model elements, and logical consistency when processing information by
humans and computer systems. This approach is especially relevant for tasks that
require considering the relationships between different levels of data and ensuring
flexibility in interpreting knowledge.

Studying approaches to building hierarchical knowledge models is an
important component of developing information systems because the quality of the
structure determines the accuracy, adaptability, and efficiency of analysis,
classification, and decision-making processes. Considerable attention is given to
formalizing knowledge, which includes mathematically describing the relationships
between elements and defining criteria for comparing, organizing, or grouping them.

As knowledge models are increasingly used in applied tasks, their competent design
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becomes. As knowledge models are used more frequently in practical applications,
designing them competently has become an integral part of creating effective
software solutions.

Aim. This paper analyzes approaches to organizing knowledge hierarchies
within a specific subject area to determine their features and potential for practical
application. As part of the study, we conducted a theoretical analysis, created a
software prototype that allows modeling of knowledge structures, and carried out
testing to confirm the practical value of the chosen approach.

Knowledge modeling is a key area of modern information technology that
formalizes, structures, and uses expert information to solve applied problems. In
subject areas requiring complex decision-making, knowledge models systematize
data, support logical analysis, and automate processes. Currently, there are several
approaches to knowledge modeling that differ in structure, representation methods,
and application areas.

Materials and methods. One of the most common approaches is ontological
modeling, which is based on formally describing concepts, their properties, and their
relationships within a subject area. Ontologies, such as OWL [1], are widely used in
semantic web technologies and allow the creation of flexible models for integrating
data from different sources.

However, creating and maintaining them requires significant resources, which
limits their use in dynamic tasks. Another approach is to use frame systems, which
represent knowledge as structured objects with attributes and relationships. These
systems are effective for tasks requiring detailed information about objects, but they
are less suitable for analyzing complex relationships between elements due to their
static nature.

Hierarchical modeling methods, particularly the analytic hierarchy process
(AHP) and the analytic network process (ANP), deserve special attention. Developed
by Thomas Saaty, the AHP uses a hierarchical structure to break down complex
problems into simpler components and evaluate alternatives through pairwise

comparisons.
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The AHP is widely used in economics, management, and engineering because
it is simple and versatile. However, it does not account for the interdependencies
between elements. ANP, an extension of AHP, overcomes this limitation by enabling
the modeling of complex networks of interconnections. This makes ANP effective for
tasks involving nonlinear dependencies.

Software solutions that implement these methods include Expert Choice and
SuperDecisions. Expert Choice supports AHP and some aspects of ANP [2]. It
provides a user-friendly interface for building hierarchies and performing
calculations. SuperDecisions, on the other hand, focuses on ANP and allows users to
model complex dependency networks. However, these tools are limited by the high
cost of licenses and insufficient flexibility for customization to specific subject areas.

An analysis of current solutions reveals that most focus on specific aspects of
knowledge modeling and rarely combine ease of use, flexibility, and the ability to
compare different methods. There is an urgent need to develop universal software
tools that allow researchers to study the features of AHP and ANP methods on a
single platform. This is essential for practical applications in various subject areas.

Knowledge models form the basis for structuring information in subject areas,
allowing for efficient data processing, decision support, and the creation of intelligent
systems. To systematize approaches to knowledge modeling, they must be classified
based on the features of their structure, methods of representation, and areas of
application.

One of the main classification criteria is the structure of knowledge
representation. Logical models, which are based on formal logic, use rules and
axioms to describe relationships between concepts. These models are effective for
tasks requiring clear formalization, such as artificial intelligence systems, but they
may be limited when faced with uncertainty or complex relationships [3]. Frame
models represent knowledge as structured objects with sets of attributes and
relationships. They are useful for describing objects of a given subject matter, such as
technical systems or business processes. However, their static nature makes modeling

dynamic systems difficult. On the other hand, semantic networks focus on
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representing relationships between concepts as graphs. This approach provides
flexibility in representing complex interdependencies, but it can make processing
large amounts of data difficult.

Ontological models combine elements of semantic networks and the logical
approach [4]. They formalize knowledge through clearly defined concepts,
properties, and relationships. Hierarchical knowledge models structure information in
multilevel systems where each level details the previous one. This makes them
effective for evaluation or alternative selection tasks. Special mention goes to
hierarchical knowledge models, which structure information in the form of multilevel
systems where each level details the previous one.

These models are useful for tasks requiring the decomposition of complex
systems into simpler components, such as evaluating alternatives or selecting optimal
solutions. These models allow you to organize knowledge while taking into account
priorities or dependencies between elements. This makes them universal for applied
tasks in various subject areas.

The classification scheme of knowledge models by structure illustrates the
main types of models and their interconnection in the context of knowledge
modeling.

Knowledge models are divided into two categories according to their
functional purpose: descriptive models, which describe the structure of the subject
area, and procedural models, which define the sequence of actions to solve problems.
Descriptive models focus on static knowledge representation, while procedural
models focus on dynamic processes, such as decision automation.

The flowchart illustrating the classification of knowledge models by functional
purpose shows the division into descriptive and procedural models, as well as their
main areas of application.

Classifying knowledge models by data type allows one to distinguish between
models that process structured, unstructured, and partially structured data. Structured
models are effective for well-defined subject areas, while unstructured approaches,

such as those based on natural language processing, analyze textual data.
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The ring diagram illustrates the classification of knowledge models by data
type and their relationship in the context of information processing.

Results and discussion. Thus, classifying knowledge models by structure,
functional purpose, and data type systematizes approaches to their creation and use.
The choice of a particular model depends on the specifics of the subject area, the
complexity of the task, and the requirements for information processing. This
emphasizes the importance of flexible tools for implementation.

One of the key approaches to modeling information in subject areas is
hierarchical knowledge representation, which allows you to structure complex data in
the form of multi-level systems. This approach decomposes complex tasks into
simpler components, with each level of the hierarchy clarifying or detailing the
previous one. This organization of knowledge provides a logical order that facilitates
analysis and promotes the efficient use of information for decision-making,
evaluating alternatives, and classifying objects.

The main feature of hierarchical representations is their ability to display
relationships between elements of a subject area in a structured way. This allows you
to systematize knowledge by starting with general concepts at the upper levels and
moving to specific details at the lower levels. For instance, in technical systems, a
hierarchy can depict components and subcomponents and their relationships,
simplifying project management and data analysis. In business processes, hierarchical
models help prioritize goals, allocate resources, and evaluate strategy effectiveness.

The diagram illustrates a multi-level hierarchical model using a conditional
subject area as an example. It reflects the distribution of knowledge from general
concepts to specific elements and emphasizes the connections between levels.

This allows you to organize knowledge from general concepts at the top levels
to specific details at the bottom. In technical systems, for example, a hierarchy can
represent components and subcomponents of a system and their relationships, making
it easier to manage projects or analyze data. In business processes, hierarchical
models help prioritize goals, allocate resources, and evaluate strategy effectiveness.

Another important characteristic of hierarchical models is their flexibility,
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which allows them to adapt to different subject areas. Due to their clear structure,
these models can easily be modified by adding or removing levels or elements,
depending on the task at hand. This versatility makes them ideal for use in
information systems where dynamic changes or new requirements must be
considered.

Hierarchical models also support decision-making processes by formalizing
expert opinions. They enable comparison and prioritization of alternatives and
assessment of the impact of various factors. This approach is especially valuable in
tasks where subjective judgments of experts or complex relationships between
elements of the subject area must be considered [5].

At the same time, the hierarchical representation of knowledge has certain
limitations. For example, it is less effective for modeling nonlinear interdependencies
when elements at different levels of the hierarchy have complex relationships that
cannot be described by simple decomposition. Additionally, creating hierarchical
models requires thorough analysis of the subject area to ensure the structure is logical
and complete. Thus, hierarchical knowledge representation is an effective tool for
structuring information in subject areas. Its features, such as clear organization,
flexibility, and decision support, make it valuable for creating information systems.
However, it is important to consider the limitations of this approach to ensure the
quality of modeling.

Conclusions. This paper investigates the theoretical and applied aspects of
building hierarchical knowledge models in the context of decision support systems.
Attention is primarily given to the AHP and ANP methods, which allow knowledge
to be structured and dependencies between criteria to be considered. Approaches to
formalizing expert opinions are considered, and tools for calculating priorities and
visualizing results are implemented. The analysis of the subject area and approaches
to knowledge modeling reveals that, while hierarchical models effectively organize
information, ANP is more suitable for tasks involving mutual influences between
criteria due to its network structure.

As part of the practical implementation, a web application was created using
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Vue.js and Flask. This application allows users to form a hierarchy of criteria and
alternatives, perform pairwise comparisons, calculate priorities, check the consistency
of assessments, and display the results in a convenient graphical form.

An experimental study tested the effectiveness of each method in various
scenarios, including those with clearly structured input data, interdependent criteria,
and intentionally inconsistent scores. The results showed that AHP is effective in
problems with simple, linear structures, while ANP is more sensitive to
interrelationships and adaptable to complex models. These results confirm the
importance of choosing a method based on the type of task, the complexity of the
subject area, and the level of interdependency between elements.

Thus, the purpose of this study has been achieved: the AHP and ANP methods
have been analyzed, a working software prototype has been developed, and the
feasibility of using each approach depending on the nature of the problem has been
demonstrated. These results can serve as a basis for further research and development

in data mining and flexible decision support system construction.
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Introduction. In the modern world of scientific and technological progress and
intensive development of natural sciences, basic engineering and mathematical
disciplines play a key role in the training of future geologists and geophysicists. One
of such disciplines is descriptive geometry, which performs not only an educational,
but also a formative function in the educational process.

Descriptive geometry is a section of geometry that studies the methods of
graphically depicting spatial objects on a plane. Its importance for natural and
technical specialties is difficult to overestimate. For students who have chosen a
geological or geophysical specialization, it serves as the basis for the formation of
spatial thinking, visualization of geological structures, construction of sections,
models and technical documentation.

The purpose of this work is to highlight the role of descriptive geometry in the
system of training future geologists and geophysicists, its contribution to the
professional development of students, the development of their scientific
competencies and interdisciplinary connections.

1. Descriptive geometry as a tool for spatial thinking

° Spatial thinking is one of the most important cognitive characteristics of
a specialist who works with three-dimensional objects. Geology and geophysics deal

with natural formations, structures, layers that have a complex configuration in space.
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The correct understanding of the spatial arrangement of geological bodies, cracks,
faults, domes, anticlines, etc. is critically important.

e Descriptive geometry provides students with a system of concepts and
methods for describing three-dimensional forms:

e Orthogonal projection allows you to build images of bodies on a plane in the
form of frontal, horizontal and profile projections;

e Axonometric projection helps to visualize three-dimensional structures
without scale distortion;

e Section methods are used when constructing geological sections and profiles;

e Transformations of coordinates and planes are required when calculating the
orientation of geological bodies (layer inclination, fracture orientation, etc.).
Thus, descriptive geometry not only forms the basis for further study of professional
disciplines, but also provides the necessary engineering culture of thinking.

2. Applied application in geological practice

In the process of professional activity, geologists and geophysicists regularly
use knowledge of descriptive geometry. Let's consider a few key examples.

2.1. Construction of geological sections

Geological sections are graphic images of the vertical profile of the earth's
crust. To construct a correct section, you need to know how geological bodies are
located in space. This requires the ability to work with plane intersections,
projections, determining the angle of incidence and extension of layers.

2.2. Well Design

Drilling exploratory or production wells requires accurate calculation of their
trajectory, taking into account the spatial location of geological structures. Here, the
ability to work with geometric sections and calculate the coordinates of penetration
points into layers is important.

2.3. Analysis of maps and plans

Geological maps reflect the geometry of the occurrence of rocks in a horizontal
plane. For their correct reading and construction, it is necessary to be able to move

from spatial forms to a two-dimensional representation — which is the main task of
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descriptive geometry.

2.4. Interpretation of geophysical data

e Geophysical methods — seismic exploration, magnetic exploration,
electrical exploration — generate data in the form of sections, tomographic models or
graphs. Geometric interpretation of such data helps to identify anomalies, structural
violations, boundaries between layers. Without skills in analyzing spatial structures,
working with such data is impossible.

3. The influence of descriptive geometry on the development of scientific
skills

e Students' scientific activity involves the ability to work with abstract
concepts, formalize natural processes, build models, and test hypotheses. Descriptive
geometry contributes to this through:

e Accuracy and consistency of thinking — necessary for scientific conclusions;

e Development of abstract thinking — working with projections, representing
objects without direct observation;

e Graphic literacy — necessary for the design of scientific papers, maps, and
articles;

e Mathematization of natural phenomena — through the construction of
geometric models that can be calculated, simulated, or verified.

Students who have mastered descriptive geometry well adapt more easily to the
use of modern 3D modeling tools, geographic information systems (GIS), and digital
platforms (Petrel, Leapfrog Geo), where spatial representation is key.

4. The Interdisciplinary Role of Descriptive Geometry

In modern higher education, the emphasis is on interdisciplinarity — the ability
to combine knowledge from different fields. Descriptive geometry is one of the nodes
connecting mathematical, natural and technical disciplines. For example:

e With computer science and computer graphics — creating 3D models of
geological structures;

e With physics — modeling stress fields in the earth's crust;

e With chemistry — visualization of crystallographic lattices;
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e With mathematics — when calculating model parameters, determining
volumes, and cross-section planes.

This interdisciplinary approach allows the student not only to learn knowledge
more effectively, but also to see the practical benefits of each topic studied.

5. Descriptive Geometry and Digital Technologies

Today, geology and geophysics are actively implementing digital technologies:
3D visualization, reservoir modeling, and processing of large amounts of data.
Software tools such as:

e AutoCAD;

e ArcGIS;

e Surfer;

e RockWorks;

e Petrel;

e Move (Midland Valley),

require an understanding of the basics of geometric modeling. Descriptive
geometry prepares the student to work with such tools, teaching them the logic of
constructing objects, the mutual arrangement of structures in space, scaling and
coordinate transformations.

Thus, digital literacy and descriptive geometry go hand in hand in the training
of a modern geologist.

6. Methodological approaches to teaching

For effective mastery of descriptive geometry by students of natural sciences, it
Is worth using:

® Project-based learning — performing real tasks on building maps, cross-
section models;

e Multimedia tools — using 3D visualization, virtual laboratories;

e Interdisciplinary connections — combining with mineralogy, geophysics,
cartography;

e Interactive tools — learning platforms, online drawings, testing.

Involving students in solving practical problems increases interest in the
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discipline and develops in them skills that are in demand in real professional
activities.

Conclusions

Descriptive geometry is a fundamental discipline that is crucial in forming the
professional competence of a future geologist or geophysicist. It contributes to:

e development of spatial thinking;

e formation of analytical and research skills;

e successful mastery of professional disciplines;

e integration with digital technologies and engineering training;

e cxpansion of scientific worldview.

The integration of descriptive geometry into the general educational paradigm
allows not only to effectively train specialists, but also to develop their ability for
critical thinking, scientific analysis, and an innovative approach to solving complex
geological problems.
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3AXHUCT MEPEXI BAHKOMATIB

AxpamoBu4 Bosiogumup MukoJiaiioBu4
J.1.H., npod. [epxaBHuil yHIBEepCUTET
«KuiBcbKu#i aBialliiHUM 1THCTUTY T

Yynpyn Cepriii 'puroposu4

AcmipanT Jlep>kaBHUM yHIBEpCUTET
1H(popMaIitHO-TEIEKOMYHIKAIIMHUX TEXHOJIOT1H

1. Jesiki NUTaHHA 3aXMCTy OaHKOMATIB

3axuct Mepexi OaHKOMaTiB — KOMIUIEKCHE 3aBAaHHsS, fKe TMoTpedye
0aratopiBHEBOIO MIAXOAY, 110 BKIIOYAE SIK (I13MYHI, TaK 1 HUPPOBI 3aX0Au O€3MEKH.
B oCHOBI 3axHCTy JEXHUTh KOMOIHAIlSl TEXHOJIOTIM, IO 3amo0iratoTe (I3MYHUM
aTakam, axpancTBy Ta Kibep3arposam.

bankoMmatu MmaioTh 0OaraTto mepeBar, TakKUX SK JOCTYHHICTb, MPOCTOTA Ta
PI3HOMAaHITHICTh TOCHyr. BOHM TakoX MaroTh HENONIKM, Taki SK TpaH3aKIliiHi
BUTpATH, MpoOsieMH 0e3MeKu Ta OOMEeKeHa JOCTYIHICTh y JEIKUX MICIISIX.

Cam OaHKOMaT MpeACTaBisie COOOK TOCTaTHHO CKIAAHY cucteMy (puc.l).
3axucT MOro MOBMHEH HOCUTH CHUCTEMHHUH XapakTep, HampHKiaa, y OaHkomaTi Mae
OyTH BCTaHOBJIEHMH cei(, Kiac CTIMKOCTI SKOro BIJNOBIJA€ Yacy pearyBaHHS
TPUBOXKHOI TpymH. YcepeawHi Kopmycy OaHKOMaTy BCTAaHOBIICHO JaTYUKU
MOJIOKEHHS, TeMIepaTrypu, Imymy. Km0 #HOro HaxWINTH, CHUJIBHO BJIAPUTH,
MOCTYKaTH KJIaBiaTypoOr0 BaKKUM MPEIMETOM, CUTHAT HEeOe3MeKn aBTOMATUYHO TIijIe
Ha TyJbT OXOPOHH. 3a KUIbKa XBHWJIMH JIO MPHUCTPOIO Mpulyae Trpyra MIBUIKOTO
pearyBaHHSI.

[IpuminieHHs, J€ 3HAXOAUThCS OaHKOMAT, Ta caM OaHKOMAaT MarTh OYyTH
oOnagHaHl CHCTEMOIO CUTHAIII3AIli 3 BUBEACHHSIM Ha MYJIbT OXOPOHH Ta CUCTEMOIO
BiieoMoHiTOpuHry. Haganuit PIN-kon mmdpyeTbcs Ha BXiIHOMY TepMIHAJl, Ha
IIbOMY €Talll BUKOPUCTOBYETHCS CEKpEeTHUI KpunTorpadiunuii kimod. Ha nogatok g0
IHIMX €JIEMEHTIB TpaH3akilli, 3ammdpoBanuii PIN-kox mepemaeTscsi 10 cUCTEMHU
exkBaiiepa. Ilotim 3ammdpoBanuii PIN-koj HaicuiIaeTbcs 13 CUCTEMM €KBailepa B

anapaTHUN MOJyJb O€3MeKu.
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[Iporpamue 3a0e3nedeHHs OaHKOMATy B3A€EMOJIIE€ 3 PI3HUMH anapaTHUMU
KOMIIOHEHTaMH, TaKUMHU SK 3UMTyBad KapTOK, KiaBlaTypa, OUCIUIEH 1 OaHKOMAT.
[Iporpamue 3a0e3nedyeHHs] BUKOPUCTOBYE KOMOIHAIII0O MOB MPOrpaMyBaHHS IS

00pOOKHM TpaH3aKIliH, MAKIIOUEHHS 10 OaHKIBCHKHX MEpEeK 1 6e3MedHoro 30epiranHs

Ta BUITYUYCHHSA JaHUX.

Screen

The screen, commonly an LCD on modern
machines, will prompt the cardholder
theough the transaction in a step-by-step
format. it will either be touch screen or
harve buttons on edher sade,

Card slot
Once a card has
been entered, its
tilsch magrets

stripe is read 10

E / asthenticate the

- card and its owrar,

Find out how ATMs
access your money, while
keeping your details safe

datocts that one is damaged,
they will be dropped into a
reject bax and the process
will be repeated,

Reject box
M the machine pulls the
Weong number of Notes or

The keypad s where users
enter their four-digit PIN.
This is then sent to the
cardholder's bank ¥ an
encryptod form in case
SOMOONO INLECEpLs it

-

Cash dispenser

Once the transaction is complete,
the requested amount of cash will
travel up from the vault through the

roller mechanesm to the dispenser, RGCQ‘M slot

¥ h
¢ It can be collected. four transaction detalls are

printed on theemal paper.
wiich uses hoat rather than
10 turny the pager Black and
form the necessary text

“The magnetic strip
on the back of your
card is actually
composed of millions
of tiny magnets”

Rollers

The roflers check the
thickness of each

note to make sure
that two notes aren’t

stuck fogether, so the
cardholder recenves

Deposit box
Once cheques or deposits
are made they are stored
i the deposit box, where
the Bank will colfect them

the correct ameunt - = at 3 later stage.
of money.
] Cash chambers
Eoch chamber, or currency box,
Suction cups - p. may hold thousands of notes.
The sistion cups pick up < . Mgt ATMs will s2ock oach
notes indevidually, before . denomination depending on the

the rollers process theen, currency used in its location,

Pucynok 1. CTpykrypa 6aHkoOMAaTy
Kon Bigxunmenns 63 juisi TpaH3akilli KpeIUTHOK KapTKOK 3a3BHYail O3HAYAE
«ITopymenns 6e3nexny». Lleil Ko BUKOPHUCTOBYETHCS, KOJIU TPAH3aKIlisl HE Blajacs
yepe3 BUSIBJICHHA MpoOsieM Oe3neku, Takux sk HempasBwibHuil CVV (mepeBipoune
3HAQ4YEHHS KapTKH), HEBIJMOBIIHICT JAaTH 3aKIHYEHHS TEPMIHY Aii a00 1HIM (PYyHKIIIT
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0e3mneKu, 1110 He BIAMOBIAAIOThH 1H(POpMAIli PO BIACHUKA KapTKH.

Kpim 1iporo, 6aHKOMaTH «3a0UparoTh» KapTy Ha 30epiraHHs, sIKIO He 3a0paTu
iX MiCJsl BUKOPHUCTAHHS MPOTITOM 3a3HAYEHOro 4vacy (3a3Buyail 45 cekyHn). A e
TaK BiJI0OYBA€THCS KOJIM KOPUCTYBay TPUUl HENIPABUIHLHO BBOJAUTH MiH-KOA. SIKII0 Ha
€KpaHi 3'SBUTHCS HANKUC MPO 3aTPUMaHHS KapTKW, OaHKOMAT MOBUHEH BUJATH Y€K 13
KOJIOM.

HecnpaBuocti o6maguanas. [IpoGremu 3 o0OmagHaHHAM € OJHIEID 3
HaWIOIIMPEHIIINX TMPUYUH  HEmNpare3JaTHOCTI  OaHkomaTiB. BoHM  MOXyThb
3MIHIOBaTUCh BiJl HE3HAYHMX HE3PYYHOCTEH O CEpHO3HUX HECHpPaBHOCTEM,
BKItouarouu: [Ipobsiemu 31 3UMTyBaueM KapTOK: 4acTOIO MPOOJIEMOIO € HE3JaTHICTh
3UMTyBaya KapTOK 34YUTYBaTH Ae0eTOBI ab0 KpEeIWTHI KapTKU uepe3 3HOC abo
CKYITUYEHHS CMITTSI.

2. IIpo0Osiemu 3axucTy Mepeski 0aHKOMAaTIB

3axuct Mepexi OaHKOMaTiB — 1€ CYKYIHICTh 3aXOiB, CIPSIMOBAHHMX Ha
3a0e3ne4eHHs 0e3MeK 0aHKOMATHUX MPHUCTPOIB, 3aXUILIEHOIO0 OOMIHY JaHUMHU MiX
HUMU Ta 0aHKIBCBKUMHU CHCTEMAaMH, a TaKOX 3aroOIraHHs MIaXpanucTBY, TEXHIYHUM
3004M 1 HECaHKI[IOHOBAHOMY JAocTymy. lle KoMmIuleKcHe 3aBlIaHHs, 10 BUMAarae
peamizamii ~ OaraTOpiBHEBMX  3axo/iB  Oe3reku:  (I3UYHUX,  [POTPaAMHUX,
KpunrorpadiuHux 1 opra”izaiiiHux.

OCHOBHI HalPsIMU 3aXUCTY:

1. ®izuyHa Oe3mexa:

e BcranosneHHs 6aHKOMATIB y 3aXUIIEHUX Ta KOHTPOJIHOBAHUX 30HAX.

e (OcHallleHHS TPUCTPOIB OXOPOHHOK CUTHAJI3AIIIEI0, B1IEOCIIOCTEPEIKEHHSIM,
ceiihaMu MiABUILIEHOT MIIIHOCTI Ta CEHCOpaMHU (pyxy, IIyMY, HAXUILY).

e PearyBanHs Ha (QIBUYHI 3arpo3d 3a JIOMOMOTOI TPYMH MIBUIKOTO
pearyBaHHSI.

2. be3neka qaHuXx i TpaH3aKIlii:

e BukopucranHs mmdpyBaHHSI Ha BCIX eTamax OOpOOKM  JaHUX
(3ammdpoBanuit PIN, 3axurmieni kanaau nepeaadi).

e Anaparai wmonym Oesneku (HSM) nang o00pobku  koH(DI1IEHUIHHOT
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1HpOopMaIlii.

e BnpoBamkenns crangapti, 3okpema PCI DSS, mns 3axucty maHux
IJIaTIKHUX KapT.

3. 3axMcT MporpamMHoro 3ade3neyeHHs:

e Buxopucranus antuBipycHoro II3, cucrem BuUSIBICHHS BTOpPTHEHb
(IDS/IPS).

e Perynspne ononeHHs [13 ais ycyHeHHs Bpa3aMBOCTEH.

e Kontpons noctymy o cucremuoro [13 6ankomMaris.

4. MepexeBuil 3aXHCT:

e [loOynoBa 3axumnieHnx VPN a0o iHIMX mu@poBaHUX KaHAIB 3B’ SI3KYy MIX
O0aHKOMAaTOM 1 6aHKIBCHKOIO 1HPPACTPYKTYPOIO.

e AyTreHTHU]IKaLIS KO)KHOTO MPUCTPOIO B MEPEKI.

e (CermeHTaluiga Mepexi Ta MOHITOPUHT TpaQIKy.

5. CepsicHa migATpUMKA Ta MOHITOPHHT:

e ABTOMaTM30BaHI CHCTEMH MOHITOPUHTY [UJIsl BIJACTEXKEHHS CTaHy
O0aHKOMATIB y PEKUMI PEATBHOTO Yacy.

e (Cucremu CcepBICHOTO OOCIIYyTOBYBaHHsSI — IIJIaHYBaHHSI Ta pearyBaHHS Ha
3001.

e AHaNITUYHI CHUCTEeMHM — [UJI1 OLIHKA SKOCTI Ta €(PEeKTUBHOCTI
(YHKL1OHYBaHHS MEPEXKI.

6. CyuacHi TexHoJIOrii:

e NFC-texHoorii ais 6€3KOHTaKTHOI ayTeHTH(DiKaIlii KOpUCTyBayva.

e be3KapTKOBE 3HATTS KOLITIB Uepe3 MOOUIbHI 1OJATKU Ta OJTHOPA30B1 KOJU.

e [Hrerparris 6ararodakTopHOi aBTEHTH(IKAIIII.

7. 3axwucr Big maxpaiicTna:

e Bussnenns ta 61okyBanHss RAT, MitB, cKiMiHTOBUX PHUCTPOIB, OBEPJIEIB.

e BuBueHHs Ta aHai3 MaxpaiiCbKUX J11 HA OCHOBI JIOT1B Ta B1J€03aIKCIB.

e HaBuanHs mnepcoHaldy Ta KJII€HTIB 3 NUTaHb OE3MEKH KOPUCTYBaHHS

OaHKOMAaTaMH.
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Cxema Mepexi OaHKOMATIB € PO3MOAUIEHY CHUCTEMY, IO BKIJIIOYA€E SIK cami
OaHKoMaTH, 1 1X B3a€MO3B'SI30K 13 OaHKIBCHKOIO CHUCTEMOIO. OCHOBHI KOMIIOHEHTH
BKJIFOYAIOTh: 0AaHKOMATH, KOMYHIKAIlilHI KaHalu (3a3Bu4ai mudpoBaHi), 0aHKIBCbKY
CUCTEMY 1 pOIeCUHIoBUI 1IeHTp. KokeH OaHKOMAaT € OKpEMUM BY3JIOM MEPEXKIi, L0
MIKITI0OYEHU 10 0aHKY Yepe3 3aXUIICH] KaHAIH 3B'S3KY.

Jlo mepex OaHKOMATiB MOXYTh BXOJAUTH KpiM OaHKOMATiB — TEpMIHAJIH,
iHpOKIOCKH. ['0JJIOBHUM NpH3HAUEHHSM TEPMiHANY BBA)KAETHCS OIUIaTa TUIATEXIB, a
0OaHKOMaATIB — BH/1aya KOIIITIB.

ExBalipuHroBuii TepMiHaji — 1€ MPUCTPIi, TKUI 3UNTye OAHKIBCbKI KapTKH Ta
npuiimae 0e3roTiBKOBY oruiaty. Ilponec omiath KapTKow OaHKIBCHBKOIO MOBOIO
HA3MBAIOTh €KBAHPUHIOM.

Mix 6GaHKOMaTOM Ta OAaHKOM MpaIo€e 3alPpoBaHnil KaHai 3B's13Ky. Komu mu
BCTaBJISIEMO KapTy B KapTomnpuiiMad, OaHKOMAT 3YUTYE JlaHl 3 MAarHiTHOI CMyTu abo
BOynoBaHoro uina. Ilicns igeHTH}IKAIil KapTKH OaHKOMAT CHEIlaJbHUM KaHAJIOM
3B'I3y€ThCA 3 OAHKOM 1 MOBIIOMIISIE MOMYy JAaHl KapTKu. Sk 1 OyJb-sKUH 1HIIMIA
TEpMiHaJl JlaHWX, OaHKOMAaT TMOBHMHEH MIJKIIOYaTHCs JO XOCT-Tpoliecopa Ta
B3a€EMOJISITH Yepe3 HBOTO. XOCT-TPOILECOP AHAIOTIYHWUN IMOCTadYaJbHUKY MOCIYT
InTepuery (ISP) Tomy, 110 BiH € HUTIO30M, Yepe3 KU BCl pi3HI MEpeki OaHKOMATIB
CTalOTh JOCTYITHUMHM BJIACHUKY KapTKu (JIFOJIMHI, KA Oa’kae OTPUMATH TOTIBKY).

Hananuii PIN-kon mm@pyeTbcss Ha BXIJTHOMY TEpMiHAIl, Ha IbOMY eTarl
BUKOPUCTOBYETHCSI CEKPETHUU Kpunrorpadiuauii kimrod. Ha momatoxk mo 1HIIMX
€JIEMEHTIB TpaH3akilii, 3ammdppoBanuii PIN-ko nepenaerbcsi 10 CUCTEMU eKBalepa.
ITotim 3ammdpoBanuii PIN-koa HajgcuiiaeTbesi 13 CUCTEMU €KBailepa B amapaTHUMN
MOJYJb OE3MEeKH.

HaiiyacTimme OaHKIBChKI IIaxpai BUKOPHCTOBYIOTH y CBOIX aTakaxX TpOSHIIIB
BigganeHoro noctyny (Remote Access Trojans, RAT), nporpamu tuny «Jlroguna y
opay3zepi» (Man-in-the-Browser, MitB), osepei Ta SMS-cHidepu.

3 METOI0 JOMOMOTM OprasizamisiM, SiKi 3ailMaloTbcsi 0OpOOKOI0 KapTKOBUX
IJIaTEXK1B, YHUKHEHHS KapTKOBOTO IIaXpaicTBa 3a PaxyHOK MOCHUJIEHOT'O KOHTPOJIIO

iH(dopmarlii Ta 3ano0iranHs ii posronomenHs, 0y crBopenuit Crangapt PCI DSS —
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Payment Card Industry Data Security Standard. Ile#t cranmapT mommproeTbcsi Ha BCi
oprasizamii, $Ki OTPUMYIOTh, OOpOOSIIOTE ab0 TepemaroTh JaHl BIIACHUKIB
wiatbkaux  kaptok. Cranmgapt PCI DSS  pospo6nennii  Koncopiuiymom 13
crannaptusaiii Oesneku 1HAycTpii miatbkaux kaptok PCI SSC (Payment Card
Industry Security Standards Council), 3acHoBHUKamMHu sikoro € Taki MiXHapoaHi
IIaTKHI cucTeMHu, sk Visa, MasterCard, American Express, Discover Ta JCB.

3aco0u aBTOMaTH3aIii MISUTBHOCTI CEPBICHOTO TEPCOHATY — IIe, SIK IPaBUIIO,
CYKYIHICTh TPbOX B3a€EMO3AJICKHUX ABTOMATU30BAHUX CUCTEM:

* CUCTEMHU MOHITOPUHTY;

* CCTEMH CEpPBICHOI'O 0OCIIyTOBYBAHHS;

* AHAJIITUYHOI CUCTEMH.

PozrisitHeMo MexaHi3M iXHBOI B3a€MO/III HA MPUKJIAIl MPOrpaMHO-TEXHIYHOTO
KOMILIEKCY, 1110 3acToCOBYe y cBoiil mpakTuill AKB "Vkpcomnbank" mys 3abe3rneueHHs
SIKOCT1 poOOTH OaHKOMaTHOT Mepexi (puc. 2).

Jlo cucteMu MOHITOPUHTY HAJXOJASATh BIJOMOCTI MPO CTaHU (CTaTyCH) BY3JIIB
O0ankomatiB (1). Cucrema MOHITOPUHTY 3a0e3leyye pEeeCTpallilo CTaTycCiB
OaHKOMAaTIB, OMNEPATUBHUI KOHTPOJb 1 Bi3yali3alil0 Mpale3laTHOCTI CTaHy
O0aHKOMAaTIB, MAHWCTAHIIMHE KEpPYBaHHS pEXKUMaMHU iXHBOI pOOOTH, a TaKoOX
nucTaHiiitne TectyBanHss ATM.

VY pas3i BUSBIEHHS HECIPaBHOCTI OAHKOMATIB CUCTEMa MOHITOPUHTY (OpPMYE 1
nepeaae 3asBKy B CHCTEMY CEpPBICHOTO OOCIyroByBaHHS (2), a TakoX 3abesneuye
nepenayy onepaTuBHOI 1H(opmailii cepBicHoMy mnepcoHany (3). Ilpu 1mpomy
B1JIOMOCTI PO CTaTyCcu 0AHKOMATIB TAKOXK MEPEAAIOTHCA B aHATIITUYHY cucTteMy (4).

Cucrema cepBiCHOTO OOCITYroByBaHHsI 3a0e3ledye IUTaHyBaHHS Ta OOJIK
BUKOHAHHSI pOOIT 3a 3asIBKOIO, 110 HaJIIiIILIa, 001K BUSBICHUX BIAMOB KOMITOHEHTIB
O0aHKOMATIB, IUIAHYBAaHHA Ta OOJIK TUTAHOBO-TIPOPUIAKTUYHHX poOIT. I3 cuctemmu
CEpBICHOTO OOCIYrOBYBaHHSI BIJJOMOCTI TPO BHUKOHAHHS 3asBKHM HAAXOMSITh Y
CUCTEMY MOHITOPUHTY (5), a BIJIOMOCTI TPO MPOBEJEHI IJIaHOBO-MPOPUIAKTUYIHI
poOOTH 1 BUSBIIEH] BIIMOBU YCTaTKYBaHHS — B aHAIITUYHY cucteMy (6). AHamiTuyHa

cUcTeMa 31MCHIOE PO3PAaXyHOK, KOHTPOJh Ta aHajli3 3HAaueHb MOKA3HHUKIB SKOCTI
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pobotu Mepexi bankomartis (7).

Mepexa
GaHKOMATIB

CHcTeMa KOHTPOIEO
- : Xoct
Mepe:ki GaHKOMATIB

CratycH

MPHCTPOIB 1
OaHKOMAaTa

OmnepaTHBHI
IIOBIIOMICHHS

CHcTeMa
3afBKa Ha MOHITOPIHTY

CepBicHe
obcayrosyBaHEA 5 TIoBiTOMIEHHS PO
BHKOHAHHA 3ajgBOK
CraH IpHCTPOIB CHcTeMa
OaHKOMATa 00CIyrOBYBAHHA
4

BinomocTi mpo
CepBicHe
00CIyTOBYBAaHHA
i BiITMOBH
o0nagHaHHA

i

AHATITHYHI 3BiTH,
iHopMaig mpo
NPHHHATTA PillleHHA

:ﬁ AHaTiTHIHA CHCTEMA e E—

PucyHnoxk 2. IlpyHuMnmoBa cxeMa aBTOMAaTH30BAHOI CUCTEMH 3a0e31eYeHHs
SIKOCTI po00TH Mepe:xi 0aHKOMATIB
3axucT Mepexi OaHKOMaTIB — 11e He JiuIle MUTaHHs HajiiHoro 113 abo MirtHOTrO
koprycy. lle mima ekocucrema O€3IeKH, sKa BKJIOYAE IMOCTIMHUN MOHITOPHHT,
peaKkIlifo Ha I1HIMJICHTH, OHOBJICHHS CHCTEM, BIANOBIIHICTE MIDKHAPOIHUM
CTaHJapTaM 1 BUKOPHUCTAHHS HOBITHIX TEeXHOJIOT1H. be3nexka GaHkoMaTHOI Mepexi
KPUTUYHO BAXJIMBA IS 30€PEKEHHSI JIOBIPU KIIIEHTIB, 3aXUCTY (DIHAHCOBHUX PECYPCIB

Ta cTabLIbHOI pOOOTH OAHKIBCHKOT 1HOPACTPYKTYPH.
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MOBYJIOBA TA AJTOPUTM ®YHKIIIOHYBAHHSA
BATATO®YHKIIOHAJBHOI'O BOJIOKOHHO-ONITUYHOT'O
TATYAKA

I'agxueB Matin Marcya-orian

I.T.H., Ipod., kad. «[HKeHepii mporpaMHOro
3a0€3MeUCHHS

Ha3zapenko Osiekcanap ACKOJbI0OBHY

K.(.-M.H., 1o11., Kad. «KiGepbe3nekn Ta

TEXHIYHOTO 3aXUCTY 1HPOpMAIIii»

PycanoBcbka Tersina

AcmipanT kad. «ImxeHnepii mporpaMHOTo
3a0e3MeYeHH»

Jlep>kaBHUM YHIBEPCUTET IHTEIEKTYaTIbHUX TEXHOJIOT1H 1 3B’ SI3Ky
M. Ogneca, YkpaiHa

Mamncypos Togir Maromea-oryiu

J.T.H., Ipod., kad. «PaaioTexHilll Ta TEICKOMYHIKAIi1»,
TexHiuHU YyHIBEPCUTET,

M. baky, AzepOaiixan

Beryn. CyyacHi BOJOKOHHO-ONITHYHI JIiHIT 3B’SI3Ky MICTATh 0araTo MacUBHUX
KOMITOHEHTIB, TPOTE iX EKCIUTyaTallis CYMpPOBOKYETHCS HH3KOI TPoOJeM, cepen
AKUX:  aBTOMAaTU4YHE  PETYyJIOBaHHS  PIBHA  PO3TaIyKXEHOTO  ONTHYHOTO
BUIPOMIHIOBaHHS, BUSBJICHHS HECAHKIIIOHOBAHOTO 3HATTS 1H(OpMaIlii, BUSHAUCHHS
(dakTy Ta MacH MPOHUKHECHHS, a TaKOXK aBTOMATHYHE ITiIKIFOYCHHS TIepeIaBaTbHIX
MOJYJIIB 13 HU3bKUM 3aracaHHsIM JUIsl pO3IIMPEHHS (QYHKIIIOHATLHOCTI CUCTEMHU.

AKTyaJqbHUM € CTBOpPEHHS O0araro(yHKIIOHAJIbHOTO BOJOKOHHO-ONTHYHOTO
CEHCOpa 3 YyTJIMBHUM JI0 BUTHUHIB CBITJIOBOJIOM.

Mera poGoTu: po3poOUTHM JaTYHMK, SKUM 3a0e3medye aBTOMaTUYHE
pPETYJIIOBaHHS  BUIIPOMIHIOBAHHS, BHSBJCHHS  HECAHKI[IOHOBAHOTO  JIOCTYITY,
BU3HAYCHHS MacH 00’€KTa MPOHUKHEHHSI Ta aBTOMATHUYHE ITiIKIIOYCHHS ONTUYHUX
MOJTYJIIB JJ1sI MiABUILEHHS €()eKTUBHOCTI Mepeiadli CUTHAITY.

IToO0ynoBa 0araToPpyHKIioHAJIBHOT0 BOJIOKOHHO-ONITUYHOI0 JaTYHKA

Ha puc. 1 mokazana cxema OaraTo)yHKITIOHAIBHOTO BOJIOKOHHO-ONTHYHOTO
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JaT4YHKA.

F— oM [+ 4
|

|
= OTM [} 4
|/

DEMUX -2

Puc. 1. IlpunuunoBa cxema 0arato)yHKmioHaJIbHOTO
BOJIOKOHHO-ONITUYHOT0 JaTYNKA

JaTuuk ckianaeTrbes 3 popMyBaua BUTHHY Ta IPUCTPOIO KEPYBAHHS PEKUMOM
pobotu. dopmMyBay MICTHTh BOJOKOHHO-ONTHYHHUHN CBITJIOBOJ 13 JUISHKaMH Pi3HOI
dbopmu, TpumadyeM BUTHHY, (iKcaTOpoM, HAMPaBISAIOYOI0 IUIAHKOK, MAarHITHOIO
KOTYIIIKOIO, CTPYIKHEM, (POKYCYIOUOIO JIIH3010, JICJIEKTPUYHUM CEpPEOBUIIEM 13
JUKOMOAIOHUM OTBOPOM, TMPYKHUHOIO, OMOPOI0 Ta JOJATKOBUMH CBITIIOBOJIAMH.
[IpucTpiii kepyBaHHSI BKJIIOYAE JKEPENO ONTHYHOrO BumpoMiHioBaHHA (1,0 MBT,
650-1625 HM), OJOK >KMBJICHHS 3 IUIABHOIO 3MIHOIO Hampyrd, (orompuiimady,
M1JCUITIOBaY, JNEMYJIbTUILIEKCOPH, reHepaTopH IMITYJIBCIB, npuiimaui,
OOYUCITIOBAIbHUNA TMPUCTPI, MPUCTPOi MNOPIBHSAHHSA Ta (OPMYBAHHS CHUTHAJIB,
ONTHYHI TIepeAaBajbHI MOJYJNI 3 PI3HMMH JOBXHMHAMHU XBWUJIb 1 BIIMOBIIHUMH
ONTUYHUMU PO3'€EMAMM.

@dopMyBad BHUTHUHY [I03BOJISIE CTBOPIOBATH BHUTMHU TIEPIIOTO CBITJIOBOIY
niametpom 5-60 wmMm. Jlna QopmyBaHHS KaHAly BIATAIY)KEHHS TOTYKHOCTI
HEO0OX1HO 3a0e3MeUnTH JlaMeTp BUTUHY MeHile 60 MM MpU MOTY>KHOCTI JKepena
1,0 MmBT Ta edpextuBHOCTI —13 nb.

Aaroputm  pob6oTn  0araroQyHKIIOHAJIBLHOTO BOJIOKOHHO-ONITUYHOIO
AaTYUKA

bararodyHKIlioHaTPHUN BOJIOKOHHO-ONTUYHUN JATYUK TPAMIOE B YOTHPHOX
OCHOBHUX PEXKHUMAaX:

1. ABTOMaTUYHE PETYJIIOBAHHS BUXITHOT HAIIPYTH JIPKEPEIa KUBJICHHS.

2. BusiBieHHsT HECaHKI[IOHOBAHOTO 3HATTS 1HGOpMalii 3a piBHEM
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PO3TaTy’>KEHOTO ONTUYHOTO BUITPOMIHIOBAHHSI.

3. Busnauenns (akty Ta Macu 00’€KkTa MPOHWUKHEHHS 32 IHTCHCHBHICTIO
ONTUYHOTO BUIIPOMIHIOBAHHS.

4, [TinkrfO4eHHST OAHOTO 3 ONTUYHHUX TEpPeIaBabHUX MOMYIIB 3aJeKHO
B1J1 PIBHS PO3TaTyKE€HHS BUITPOMIHIOBAHHS.

[lepen mouatkom poboTH hopMyBau BUTHHY NepeOyBa€e B MOYATKOBOMY CTaHi.
[Ipu nii Ha ¢opMyBau BUTHHY TMEPIIOTO CBITIOBOAY y V-moaiOHOMY Tasi
B1IOYBA€ThCS PO3TATYKEHHSI BUIIPOMIHIOBAHHS, SIKE uepe3 JIH3Y (OKYCYEThCS Ta
noTparisie Ha (OTompuiiMad, € TMEPETBOPIOETHCS HA EJICKTPUYHI IMITyJIbCH Ta
1JCUITIOETHCA.

Y pexumi aBTOMAaTUYHOTO pEryJIOBaHHS Hampyra JpKepesa >KUBJICHHS
3MIHIOETBCS 3aJI€XKHO BIJl MOPIBHSIHHS aMIUTITY/ IMITYJbCIB: y pa3l NEPEBUILICHHS —
Harpyra 30UIBIIYEThCS, y pa3l 3MEHIICHHS — 3MEHIIYEThCS, IMPU PIBHOCTI —
3QIIMIIAETHCS CTAJO0.

B pexumi BUSIBIICHHS HECAHKI[IOHOBAHOTO 3HATTA 1HQopMmailii GopMyrOThCs
BIIMOBITHI €JIEKTPUYHI IMITYJIBCH JIJIS IpUiMaya.

VY pexuMi BU3HaAUCHHSI Macu 00'€KTa MPOHUKHEHHS Mij JI€I0 CUJIM HA 3rMHAY
3MIHIOETbCS 1HTEHCUBHICTh BUIIPOMIHIOBAHHS, a 3 BHUXOJIY OOUYHCIIOBAIBHOTO
MPUCTPOI0 HA EJIEKTPOHHUU I1HAMKATOP TOMAETHCS 3HAYCHHsI, MPOIOPIliiiHE Maci

mmm. 3B’sI30K Mk ocl1abjeHHSIM Aa 1 Macor m BU3HA4Ya€eThes popmyrioro (1).

Aa=(m-g)/k, (1)
ne 1 — wmaca HECAaHKI[IOHOBAaHOTO MPOHUKAKYOro 00'€ekTa, IO i€ Ha
BUTMHOYTBOPIOBaY 0araTo(yHKI10HATLHOTO BOJOKOHHO-ONTHYHOIO JaTyvka; 2 —
MPUCKOPEHHS CHJIM TSKIHHA; 3 — KOE(ILIEHT KOPCTKOCTI MPYKUHU.
KoedimieHT XOpPCTKOCTI TpYyXKWUHU XapakTepusye ii omip aedopmaiii Ta
BU3HAYAETHCS MaTepiajIoM, TEOMETPIEI0 Ta CUIIO0, 110 BIAHOBIIOE TOYATKOBY (hopMy.
[Ipu nii Macu Ha 3ruHA4Y MpY>KMHA CTHCKAETbCS Ta BHHUKA€E IMPYXKHA CHIIA, SKa

BpPIBHOBXXYE 30BHINTHE HABAaHTAXEHHS (puc. 2).
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Puc. 2. liarpama nedopmMyBaHHS i 1i€10 MACH HECAHKIIOHOBAHOT 0
NMPOHUKAIOYOT0 MpeIMeTAa HA MPYKMHHU 3rH00YTBOPIOBaYA

[Tig giero cuiam mpyXUHA BUTHHOYTBOPIOBaYa CTUCKAETHCS, BUHUKAE TPYKHA
cuia, 1O BpiBHOBaxye nedopmyrouy mito. s manux nedopmariliii ckOpoueHHs
MPY>KUHU MPONOPIIAHE 3yCUILTIO:

F=k-al, (2)

e KoedillieHT mporopuiiHOCTI — e KoedillieHT kopcTKocTi mpyxuHu. Horo

BEJIMYMHA 3aJIeKUTh Bl Marepiany Ta reoMerpii. ns KpyyeHol LMIIHAPUYHOL

MPY>KUHU:

Gd*
- g Nim (3)

1€ — MOAYJIb 3CYBY, J1aMeTp APOTY, IaMeTp BUTKA, KIJIbKICTh BUTKIB.

KoedimieHT x0pcTKOCTI — 1€ CHila, HEOOXiIHA ISl 3MIHU JOBKUHH TPYKUHH
Ha OJWHMINO. 3 BUKOpHUCTaHHAM (1) 3B’SI30Kk MDK Macor m 1 3aracaHHsM Aa
BU3HAYAETHCS TaK:

m=(Aa-k)/g. (4)

3HaueHHs Aa Ja€ 3MOry €JIeKTPOHHOMY HPHUCTPOIO BHU3HAYMTH Macy m, siKa
BHUBOIMTHCS Ha KAy 1HAUKATOPA.

VY pexumi MAKIIOYEHHS ONTUYHUX TepeaBaIbHUX MOJYJIB BIAMOBITHUMN
IMITyJIbC BUOMpae 1 MIIKIIOYAE MOTPIOHMI MOAYJb, 3a0€3Meuyloud aBTOMAaTHYHE
peryJIfOBaHHS BUXIJHOI MOTY>KHOCTI JiXKepesa >KUBJEHHs (30UIbIICHHS, 3MEHIIICHHS
abo ctalimi3alis NOTYy>KHOCTI).

Pe3yabTaTu T2 00roBOpeHHH.

VY pe3ynbTaTi NpoBEAEHUX AOCTIHKEHBb OYJI0 OTPUMAHO 3aJI€KHOCTI 3aracaHHs

83



ONITUYHOT'O BUIIPOMIHIOBAHHS B ONITUYHOMY BOJIOKHI (0, A1B) B pazaiyca HOro BUTHHY
(R, MM) mma pi3HUX THIIIB BOJIOKOHHO-ONTHYHUX CBITJIOBOAIB. Ha pucyHky 3

peACTaBIeHO Tpadiku MUX 3aJeKHOCTEH 11 TOBXUHHU XBUIl 1310 HM.
a, dB

60 |

50|

40|

30

20|

10|

—

7,5 10,0 R, mm

Puc. 3. 3aeKHicTb 3aracaHHsi CATHAJIY OITUYHOI0 BUIIPOMIHIOBAHHS B
NepLIOMY BOJIOKOHHOMY CBIT/IOBOJI Bijl pajaiyca BUTHMHY

1 — cBiTnoBox G657; 2 — G652; 3 — G655.

3MeHIIeHHs paaiyca BuruHy (R, mMm) 30uibliye 3aracanHsi curHainy (o, ab),
OCKUIBKM YaCTMHA TOTYKHOCTI MEpPEeXOAUTh 13 CEPLEBUHU Yy OOOJOHKY Ta
MOTJIMHAETHCA. [{71s1 pi3HUX TUMIB BOJIOKOH 1 JOBXHH XBHJIb MOTPIOHI Pi3HI paglycu
BUTUHY JJI1 3aJlaHoro 3aracaHHs (Tabn. 1): HaliMeHIIMN pajaiyc MoTpiOeH st
1310 um, HakOIpmMl — a1t 1625 aM. CeitinoBoa G657 HanOinbm rHydkuii, G655 —
HalMEHII YyTJIUBUN O BUTHHIB.

UYepes BiaramtyxyBau nepenaerbest MeHie 50% MoTyHOCT1, OCHOBHA YacTHHA —
Ha nipsimuil Buxia. [Ipu notyxknocti 1 MBT Ta epextuBnocTi ~5% (—13 ab) BTpaTn Ha
BuruHi — 6yim3bko 1 1b. e no3Bosise popmyBaT KaHal 3 pajaiycoM BUTUHY 5—60 MM
3aJIeKHO  BIJ HEoOxigHOoro ocnabienHs. [[i  BHCHOBKM  TiATBEPIKYIOTHCS

€KCIIEpUMEHTAJIbHUMHU JaHUMU, IPEJICTABIEHUMHU B TaOuIi 1.

Taoanna 1
ExcnepuMeHTabHi JaHi
Paniyc Buruny, Mm
Tun Ocna0iieHHs Ocna0ienHs
HoBxuna
OINITOBOJIOKOHHOTO . ONTHYHOTO ONTHUYHOTO OcnabieHHsT OIITHYHOTO
XBHIL, NM ) . .
Kabento BUIIPOMIHIOBAaHH | BHIIPOMiHIOBa | BumpomiHoBaHHS 80 1b
130 nb gHua 60 1b
1310 2,7 2,3 2,2
1490 3,4 2,7 2,5
G652 1550 38 3.0 2.8
1625 4,0 3,1 2,8
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1310 5,2 45 4,2
1490 5,6 50 4,7
G655 1550 5,9 5,0 4,7
1625 6,5 5,2 4,8
1310 2,4 <2 <2
1490 2,5 <2 <2
G657 1550 3,0 <2 <2
1625 3,3 2,4 2,2

BucnoBok TakuM 4YuHOM, BBEIIEHHA [1€JIEKTPUYHOTO CEpEJOBUINA 3
JTHAKOMOAIOHMM OTBOPOM 3 MPO30POro MaTepiany g TMepefadi po3rary’>KeHOTO
ONTUYHOTO BUIPOMIHIOBAHHS, @ TaKOX JIH3M, PO3TAIIOBAaHOI BCEPEIUHI ILIHOTO
OTBOPY HaBMIPOTH AUISHKU 3 BUTHHOM, JTO3BOJISIE CTBOPUTU €(DEKTUBHY CUCTEMY IS
YIOPaBIiHHSA ONTHYHUMU CUTHAJIaMU. J[0JaTKOBO, BUKOPUCTAHHS APYTOTO ONTUYHOTO
BOJIOKHAa Il Mepelayl po3ralyXEHOro BUIIPOMIHIOBaHHS, (OTOAETEKTOPA,
HiJICUIIIOBaya, J1EMYJIbTUIUIEKCOpa, IeHepaTopa KEpYyIOUUX IMITYJIbCIB, ONTUYHOTO
nepefaBaJbHOrO0  MOAYJS,  NpuUiiMadya  pO3raly’KEHOTO  BUIIPOMIHIOBAHHS,
OO0YHCITIOBAJIBHOTO TMPHUCTPOI0, €JIEKTPOHHOTO 1HAMKATOpa, MPUCTPOIO MOPIBHIHHA,
reHepaTopa OMNOPHOI HAampyrd Ta NTPUCTPOIO (HOpMyBaHHS KEpyIOYOro CHUTHAIY
J03BOJISIE peali3yBaTh KUIbKa BaXKIUBUX (PYHKIIIN:

1. IligkmroyeHHS OAHOIO 3 ONTUYHHUX NEpeJaBajlbHUX MOIYJIB 3 HU3BKUM
KOE(]IIEHTOM OCJIa0JICHHS! BOJOKOHHO-ONTHUYHOTO CBITJIIOBOAY B 3aJ€KHOCTI BIJ
PIBHSI PO3TayKEHOTO ONTUYHOTO BUIIPOMIHIOBAHHSI.

2. 3uuTtyBaHHA iH(pOpMAIIii, 10 BIAMOBIIAE PIBHIO PO3TATy>KEHOTO ONTUYHOTO
BUIPOMIHIOBAHHS.

3. Busnadenns ¢akty Ta Macu 00'€KTa HECAHKI[IOHOBAHOTO MPOHUKHEHHS 3a
JIOTIOMOTOI0 TE€HepaTopa BUTHHY, IO pearye Ha I1HTEHCHBHICTh PO3Taly>KEHOTro
ONITUYHOT'O BUITPOMIHIOBAHHS.

4. ABTOMAaTHYHE pEryJIOBaHHSA pIBHA BHUXIAHOI TMOTY)XHOCTI JKepena
KUBJICHHS 4e€pe3 CXEeMY 3BOPOTHOIO 3B'A3KY, 10 3abe3redye cTabuIbHYy poOOTY
CUCTEMH.

[{i 3axoaM MO3BOJSIIOTH 3HAYHO PO3MIMPUTH (DPYHKIIIOHATIBHI MOMXJIMBOCTI
BOJIOKOHHO-ONTHUYHOTO JIaTYMKA, MOKPAIILYIOUd HOro €(peKTUBHICTh 1 HAJIWHICTh Y

3aCTOCYBaHHI JUIsl PI3HUX HUIEH, BKIIFOYAIOYH OXOPOHY, KOHTPOJIb, TA MOHITOPHHT.
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HHYIOJAHU - HU3BKOBYTJIEHEBI EOEKTUBHI B’AZKYYI 1A
CTAJIOI'O BYAIBHUIITBA

IN'anymka Cepriit AHaTos1iiioBuY,

CT.BHKJIa/a4

CyMChKUi HAITIOHATBHUM arpapHuil yHIBEPCUTET
M. Cymu, Ykpaina

Bceryn / Introduction.

Y cBiTI M00ATbHUX KIIMATHYHUX 3MIH Ta 3pOCTAIOUOro IOMUTY Ha
eHeproeeKTUBHI Marepiainu, OyJiBelIbHAa rajay3b 3IIITOBXYEThCS 3 HEOOXIIHICTIO
3HM>KEHHSI BYTJIEIIEBOTO CIiTY.

OcHoBHuUM jxepenoM BukuaiB CO: y mii chept € BUPOOHHUITBO
MOPTIAHAIIEMEHTY, 30KpeMa KIHKepYy. Y I[bOMY KOHTEKCTI MyIOJaHu — MPUPOJIHI
a00 MITY4YHI CHJIIKATHI MaTeplaiy 3 BUCOKOIO PEAKLIMHO 3/IaTHICTIO — BUCTYIAIOTh
aTbTEPHATUBOIO a00 JOMOBHEHHSM JO TPAJULIMHOTO KIIHKEpY. BukopucraHus
MyIOJIaH J03BOJIE€ HE TUIBKM 3MEHIIUTH BUKHUAU, @ ¥ MOJIMIIUTH JOBIOBIUHICTD 1
XIMIYHY CTIAKICTh OYy/IIBEJIbHUX MaTepialliB.

Lisb podoTu / Aim.

Metorw pgaHOi cTaTTi € OrJIs[ OCHOBHMX THIIIB TYIOJIaH, aHai3 IXHIX
BJIACTUBOCTEHN Ta MOTEHITIANY JUIsl BUKOPUCTAHHS SIK HU3bKOBYTJICIIEBUX B’ SKYUUX Y
cTajoMy OYIIBHHUIITBI, @ TAKOXX BH3HAYCHHS MEPCHEKTUB IMOJAIBIITNX IOCIIKECHb Y
i cdepi.

Marepianu Ta metoau / Materials and methods.

1)  biomiorpadiunamii aHami3: 3IiHCHEHO CHUCTEMaTH3allil0 HAYKOBHX
JDKepen 13 MPOBITHUX HaykoMeTpuuHux 0a3 nmanux (Scopus, Web of Science) 3a
KIIFOUOBUMH clioBaMu «low-carbon bindery, «green cementy, «sustainable concretey.
IIpoananizoBano monan 50 mxepen 3a octaHHl 10 pOKIB 3 METOI BHUSBJICHHS
Cy4YaCHHUX MIAXOIB 0 CTBOPEHHS HU3BKOBYTJICIIEBUX B’ SIKYUHX.

2) Merox xkuacuikaimii: MPOBEICHO PO3MOMALT  HU3bKOBYIJICHEBUX

B’SDKY4HMX MaTepiaiiB 3a JOMIHYIOUMM KOMIOHEHTOM. BHOKpeMIIEHO YOTUPH OCHOBHI
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IPyIHN:

o kaabuuHoBaHi ramuu (LC3/LC2),

e TMPOMHCJIOBI BiIX0aM (30J1a BUHOCY, JIOMEHHUN [UTAK),

o KapOOHATHi cucTeMH (BamHSK + aKTUBHI MIHEpAIHN),

o iHridiTopm kapOoHizauii (MoaudikaTopu, IO 3HUKYIOTh IMIBUAKICTh
nerpajaarii).

3) TopiBHAAbHUI aHAJI3: 3IIICHEHO TOPIBHSIHHS KIIOYOBHX (Di3HKO-
MEXaHIYHHUX Ta €KOJIOTTYHUX XapaKTEPUCTUK PI3HUX THUIIIB MYLOJAHOBUX B SIKYUYUX 3
TpaauLIHHUM TOPTIAHAIIEMEHTOM. AHAJI3 OXOILIIOE:

e TOKAa3HUKHU MIITHOCTI HA cTUCK (Ha 7, 28 Ta 90 n00y),

e MOIYJIb MPY’KHOCTI,

e NOPHUCTICTH i IPOHUKHICTD,

o 00csar 3meHmeHHss BUknAiB CQO: y nporieci BUpOOHHUIITBA.

Pe3ynbratu Ta 00roBoperns / Results and discussion

[Tymonanyu TPOSIBISIIOTE BUCOKHM TTOTEHITIAT SK KOMITOHEHTH I[EMEHTHUX
komnosuiid. Hanpuknan, cucmema LC3 (Limestone Calcined Clay Cement)
JEMOHCTPYE MOXIMBICTH 3aMiHU 10 50—65 % kiiHkepy npu 3HWKeHHI BUKUAIB CO:
Ha 30-40 % 06e3 Brpatu wminHocTti. lle mocsraeTbes 3a paxyHOK CHHEPTii MiX
KAJIBIIMHOBAHOIO TJIMHOIO Ta BAITHSKOM, IO YTBOPIOIOTH TOJATKOBI TiApaTHi (a3u
MIPU B3a€EMO/II1 3 T1IPOKCUJIOM KaJIBITiO.

3ona-eunocy muny F i memaxaonin TMiIBUINYIOTH CTIMKICTb O€TOHY 0
cyJib(aTHOI KOPO3li, MOKPAI[yIOTh HOTO IIUIHHICTh Ta 3HWKYIOTh NMPOHUKHICTH IS
BOJM Ta arpecUBHUX HOHIB. lle CyTT€BO MOAOBXKYE JOBrOBIYHICTh KOHCTPYKIIHN Y
CKJIQJHUX yMOBaxX eKcrutryatarlii. MeTakaomiH, OKpIM peakiiifHOi 3/IaTHOCTI, TaKOX
MOKPAIIy€e pPAaHHIO MIITHICTh IIEMEHTY 3aB/ISIKK BUCOKIM aKTUBHOCTI.

Bynxaniuni mygu, nemsa, onoku, mpenen i npupooHi enuru 3 BACOKUM BMICTOM
KAOJIHITY — € pErioHaJbHUMHU JOCTYITHUMH JDKEPEIaMH PEaKIIiHO-3/TaTHUX
ATIOMOCHITIKATIB. [X BHKOPUCTAaHHS 3MEHIIye NMOTpedy y TPAHCHOPTi CHUPOBMHU Ha
BEJNIMKI BiJICTaHI, CIIPUAIOYM 3HIKEHHIO €HEPTrOCMOKUBAHHS Ta BUKHUIB Y JIAHITIOTY

IIoCTa4aHH:I.
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I'padix Ha puc. 1 mopiBusHHA BukHAiB CO: sl PI3HUX THUIIB B SIKYYUX
MaTepianiB chOpMOBAHO Ha OCHOBI y3araJlbHeHHS JJAHUX 13 Jukepen [2-5].

I3 puc. 1 BugHo, mo LC3 (kanpurHOBaHA INIMHA 3 BAaIIHAIKOM), 30J1a-BUHOCY Ta
JOMEHHUH IIJJaK CYTTEBO 3MEHIIYIOTh BYTJICIIEBUH CIiJ] y MOPIBHSIHHI 31 3BUYAHUM
HOPTJIAHALIEMEHTOM.

1000 900
900
800
700

600
200 450 500

400 200 350
300
200
100
0 .

Puc. 1. llopiBusauus BUKUAIB CO: 111 Pi3HUX TUIIB B'SKYYHX

B nocnimxenni [1] BkazaHO Ha MOXJIMBICTh CTBOPEHHS CTIMKUX LIEMEHTHUX
koMro3uTiB cepeaHboi MirHocTi (ECC) 13 BUKOpPUCTaHHSIM HAJIBUCOKOTO 00’€My
BAITHSIKY Ta KaJIBIIMHOBAHOI IJIMHU SIK 3aMIHHUKIB IOPTIAHALIEMEHTY.

ABTOpU JEMOHCTPYIOTh, IO TaKa IEMEHTHA CHUCTeMa (3MEHIIEHHS BMICTY
KJIIHKEPY 10 MIHIMyMY) A03BOJIsiE 3HaUHO 3HU3UTH BUKUAN CO:2 1 30epertu HaJleKH1
MEXaHIYH1 BJIACTUBOCTI, TPIUIMHOCTIMKICTh 1 Ae(OPMATUBHICTh, XapakKTEpHI I
ECC. Takox aHami3yeTbCcsd MIKPOCTPYKTYpa, TiApartaiiifHa aKTHBHICTh 1
JIOBTOBIUHICTh MaTepiamy.

OCHOBHMII BHCHOBOK: BUKOPHUCTaHHSI TIO€IHAHHS BAlHAKY 1 KaJbI[MHOBAHOI
TJIMHUA Y BEJIMKOMY 00CSI31 € TIEPCIIEKTUBHUM DPIIICHHSIM JJIsl CTajgoro OyAiBHUIITBA 3
HU3BKUM BYTJIELIEBUM CII1JIOM.

Ha puc. 2 naBegeno ¢oto (mikpoctpyktypu) LC3 (kampUMHOBaHa TIMHA 3

BamHsKkoMm) [1].
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a) 0)
Puc. 2. Crpykrypa nicas 90 1i6 TBepaHenHs — mijibHi 3epHa C-A-S-H Ta
kapOoamoMinaTu-a; 300paxkeHns 3 MDPI noka3ano 3MiHM CTPYKTYpPH micJas

KapOoHi3allii, BUSIBJISIOYH KaJbLi€BI ByrJienesBi 3’€AHaHHs y mopax-0 [1]

Ha puc. 2,a no3uTtuBHa KOHTPACTHICTH MOKa3y€e KapOoaltoMiHATH (CUHIM/II1aH),
kanpiieBMicH1 rigpatu C-A-S-H (cipum) Ta iHmi ¢asu. [IpuCyTHICTH KalbLUTY
(xapOoHaTIB) IEMOHCTPYE MPUPOJAHHIM TTpoliec KapOOoHi3allli, 1Mo MiJICUITIOE CTINKICTh
(puc. 2,0).

[li 300paxenns (puc. 2) MATBEpUKYIOTh, 1m0 LC3 3abe3neuye IIbHY Ta
CTPYKTYPHO CTIMKY MaTPHITIO, 3MEHIITY€E MOPUCTICTH 1 MiJBUIILYE JOBTOBIYHICTD, IO €
BOXJIMBUM YUHHHUKOM JUIsI CTAlIOro OyAiBHUITBA. SIKIIO MOTPIOHO — MOXY 3HANTH
OinbIe mpuKIaAiB a0o 300paxkenss 3 TEM.

VY cepenuvomy, Bukuau CO: 3menmytotrbes Ha 20—-50 %, 3aexHO Bia piBHS
3aMilIeHHs] KIIHKEPY Ta TUMY MynojaHu. JIOMEHHUH NUTaK, sIK MOOIYHUNA TPOAYKT
MeTayprii, J03BOJISIE HE JUIIE 3MEHIIWTA BUKHUIW, a ¥ yTWII3yBaTH MPOMHCIIOBI
BIIXO/IH, TIIATPUMYIOUH MIPUHITUIIN CTAJIOTO PO3BUTKY.

Onnak iCHYIOTb OOMEXEHHS: HEOJHOPIIHICTh TMPHUPOJHOI CHUPOBUHH,
YyTJIIMBICTh O TEMIEPAaTypu TBEPIHEHHS, HEOOXITHICTh ajamnTalii peuentyp Ta
HOBHMX TE€XHOJIOTiH 3MIllTyBaHHS. Y JCSIKUX BUMAAKaX, HAPUKIIAL, IPU BUKOPUCTAHHI
HU3bKOAKTUBHUX TJIMH, MOTPIOHI JOJATKOBI aKTHUBAaTOpPH ab0 KOMOIHAIS 3 1HIIUMU
n00aBKaMHU.

[Ile omHUM BUKIMKOM € KOHTPOJIb SIKOCTI BUX1JHOT CHPOBHUHHU, 30KpEMa BMICTY
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peaxiifHO-31aTHOTO OKCHY AJIIOMIHIIO Ta KpEeMHII0. BaXIMBO BpaxoByBaTH TaKOX
BIUTMB J00ABOK Ha PEOJIOTIUHI BJIACTHUBOCTI OETOHHOI CyMIIlli, 30KpeMa BOJOTIOTPEOY
Ta TIMHHICTb.

Po3poOka HH3BKOBYIJICIICBUX KOMIIO3MINM 3 TMYI[OJIJAHAMA € BaKJIMBHUM
HalpsSIMKOM i1 KpaiH, Je BUPOOHUITBO KIiHKEpY abo JOporoBapTicHe, abo
HepallloHaJIbHE 3 EKOJIOTIYHOI TOuku 30py. Kpim TOro, Taki B’sKydl MOXKYTh
OiATPUMYBaTH  KPYroBy €KOHOMIKY 3a PpaxyHOK BHUKOPHUCTaHHS  BIJIXO[IB
IIPOMMCIIOBOCTI, TaKUX SIK 30J1a, IIJIaK, MPOJIi3HI MiHEpaId Ta HaBITh IMepepoOsIeH]
OyAiBebHI MaTepiau.

[lomanpini  AOCHIDKEHHS  30CEPEIKYIOTBCA  Ha  ONTUMI3alil  CKJIaiB,
MOJICJIFOBAaHH1 JIOBFOBIYHOCTI, aJanTailii 10 JOKaJIbHUX yYMOB, a TAaKOX IHTErparii
HU3BKOBYTJIELEBUX LEMEHTIB y Iuppose npoektyBaHHd (BIM) nis o0'exkTuBHOI
OI[IHKY BYTJICLIEBOTO CIIITy HA €Talll MPOEKTyBaHHS Oy 11BEIb.

Bucnosku / Conclusions

[lymonann — mMepCrneKTUBHI Mareplaid Il CTaJoro OyIiBHUITBA. BoHuU
CHPUAIOTh 3HWKEHHIO BUKUAIB CO:2, 3MEHUICHHIO 3aJIe)KHOCTI BiJ TPaJAMILIHHOIO
KJIIHKEPY Ta MOJIMIIEHHIO JOBrOBIYHOCTI KOHCTPYKIIH. Oco0irMBO €()EKTUBHUMHU €
KaJIbIIMHOBaHA TJIMHA, 30Jla BHUHOCY Ta MeTrakaomiH. Jlus wmacmrabHoro
BIIPOBA/DKCHHS IMYIIOJIAHOBUX CHUCTEM HEOOXIAHI MOAaNbIi JOCIIHKEHHS 100

JIOKaJIbHOI CUPOBUHM, CTaHAAPTHU3allisl BIACTUBOCTEH Ta po3p0o0OKa HOBUX PELETITYP.
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BETOHMU 3 HU3bKOBYIJVIELIEBUM B'SI"KYUYUM AK EJIEMEHT
CTAJIOI'O BYAIBHUIITBA

IN'anymka Cepriit AHaTos1iiioBuY,

CT. BUKJIaJia4

CyMChKUi HAITIOHATBHUM arpapHuil yHIBEPCUTET
M. Cymu, Ykpaina

Beryn / Introduction. CyyacHe OyIIBHMIITBO CTOIiTh MEped BHUKIMKOM
ckopoueHHs BHUKUAIB CO2, COpUYMHEHUX BUPOOHUIITBOM IIEMEHTY. TpaaulliiHuN
MOPTJIAHAIIEMEHT BIJMOBIMaE 3a OMu3bKO 8 % CBITOBUX BHUKHJIB ByTJCLIO. Y
BIJINOBIJIb Ha KJIIMAaTH4YHI 3MIHM Ta BUMOTH LUPKYJSIPHOI €KOHOMIKM 3’ SIBUJIMCSA
1HHOBAIl1iHI HU3bKOBYTJICLIEB] B S’Ky4l HA OCHOBI 3aMIHM YaCTUHU NOPTIAHALIEMEHTY
aTbTEPHATUBHUMHU KOMIIOHEHTaMH: 30arau€HUMH TJIMHAMU, MOIEJIoM, IIIakoM abo
kapOonatamu. Lli marepianu A03BOJIAIOTH 3MEHIUUTH BYTJEUEBUN ciif OeToHYy 0e3
BTpPaTH OCHOBHMX MEXaHIYHHX Ta JOBTOBIYHUX BJIIACTUBOCTEH.

Hias podoru / Aim. Hagatu orisig cy4acHUX THITIB HU3bKOBYTJICIIEBUX
B’SUKYYMX, MOPIBHATH IXHIM EKOJOTIYHMI Ta TEXHIYHUM TMOTEHLIald, a TaKoX
OKPECJIUTA TEPCIIEKTUBHI HANPSIMHU TMOJAIBIINX TOCHIDKEHb Y KOHTEKCTI CTaJOro
OylIBHUIITBA.

Martepiaaun Ta meToau / Materials and methods

1. Bioaiorpadgiunmnii anami3: cucremartusaiiis JaHMX 13 BIIKPUTHX
HaykomeTpuuHux ©0a3 (Scopus, Web of Science) 3a KIIOYOBUMHU CIOBaMH
«low-carbon binder», «green cementy, «sustainable concretey.

2. Metoa kaacu@ikanii: po3noAlUT HHU3BKOBYIVICLIEBUX B SKYYUX 34
TUIIOM OCHOBHOT'O KOMIIOHEHTa — KayblmHupoBaHi mmHu (LC3/LC2), mpomucioni
Bimxonu (30ia, TUIAaK), KapOOHaTHI cucTeMu (ca3on + IIEMEHT) Ta 1HTi0ITOpU
KapOoHi3allii.

3. IopiBHsiibHMIA aHAJI3: 3ICTaBICHHS MEXaHIYHUX BJIACTHBOCTEH
(MIITHICTB, MOIYJh MPYKHOCTI), TTOKa3HUKIB MOPUCTOCTI Ta MPOHUKHOCTI, a TaKOX

o6csry 3amxkeHHs CO2 y OPIBHAHHI 3 KJIACUYHUM MOPTIAHAIIEMEHTOM.
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Pe3yabTaTtu Ta 00rosopenns / Results and discussion

1. KaapnumHoBaHA TJIHHA Ta BaNHAK SIK aJbTePHATHBA KJIHKepY:
norenmiaj i Bukiauku. LC3 ta LC2 (Calcined Clay Cement + Limestone).

OmHuM 13 MEPCHEeKTUBHUX  HAmpsMiB  JeKapOoHi3alii  IIeMEHTHOI
IIPOMUCIIOBOCTI € 3aMiHa YaCTUHU KIIIHKEPY KaJbI[MHOBAHOIO TJIIMHOIO Y MOEHAHHI 3
TOHKOMOJAPIOHEHUM BamHSAKOM. Takuil Mmiaxia peanizyeTbes, 30kpema, y ckiaai LC?
(Limestone Calcined Clay Cement) — iHHOBaI[ifHOTO IIEMEHTY, IO JIO3BOJISIE CYTTEBO

3MEHIINUTH 3aJIC)KHICTh BiI[ CHCPIro€EMHOTI'O ITOPTIIAHAICMCHTHOI'O KHiHKepy.

Clinker

/ \

Calcined
3
LC Clay

Gypsum

\ 7/

Limestone

Puc. 1. OcHoBHi koMnonenTu nementy LC3
(Limestone Calcined Clay Cement) [1]

KitouoB0o10 niepeBaror0 TeXHOJIOT1i BUKOPUCTAHHS HEMEHTY 3 KaJIbIIMHOBAHOIO
TJIMHOKO € Ti eKOJIOTIYHICTh — 3amimieHHs 50—65 % KIiHKepy TJIMHOK pPa3oM i3
nopaBaHHAM 15-20 % Banusky go3Bosisie ckopotutu Bukuau CO: nHa 20—40 % Tta
3MEHIIUTH €HEeProCIOKUBAHHA. 3a MIITHICTIO Taki eMeHTH aocsraroTb 80—90 % Bin
3BHYAMHOTO BK€ Ha 28-i neHb, a 10 90-r0 — MOBHICTIO BIJANOBIIAIOTHL a00 HABITH
MEPEBULLYIOTh MOr0 MOKAa3HUKU, 110 POOUTH iX NPUAATHUMH JUIsl PI3HUX BUIIB
OyA1BHUIITBA.

Pa3oMm 13 TUM ICHYIOTh NMEBHI BUKJIUKHU: BAKIUBUNA KOHTPOJb SKOCTI TJIMHH
(0co0MBO BMICTY KAOJIHITY), @ TAKOXX YHOBIIBHEHA TiApaTtallis Ha paHHIX eTarax 3a
HU3BKUX TEMIIEpaTyp, 1o moTpelye amanramii mornasay 3a OetonoM. [lompu e,
MOETHAHHS KaJIBIIMHOBAHOI TJIWHM Ta BalHAKY BBAXAEThCSA TICPCIICKTUBHUM

rJ1I00aTbHUM PILICHHSIM 3aBASKU JOCTYITHOCTI, J€IIEeBU3HI 1 HU3bKINA €HEeproeMHOCTI
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ux MartepianiB. [loganpim AOCTIHKEHHS 30CepeKeH] Ha OMTHUMI3allii CKIAIB i
MICIIE€BI YMOBH.

2. IInako-mopTjaHAeMeHTHI CyMinii

OaHMM 13 MEPCHEKTUBHUX HAMPSAMIB Y BUPOOHMITBI B'SHKYYHX MaTepialliB €
3aCTOCYBaHHA  I[UIAKO-TIOPTJIAHALIEMEHTHHX  CyMilled, y  AKUX  YacTHUHA
NOPTIAHALIEMEHTHOTO KJIIHKEPY 3aMIHIOETbCSI TPAaHYJIbOBAHUM JIOMEHHUM IUIAKOM.
Takwii miaxia Mae K €KOJIOTI4HI, TaK 1 TEXHOJIOT14HI MIepeBary.

3 eKOJIOT1YHOI TOYKH 30py, BUKOPUCTAHHS JOMEHHOrO IUJIAKy Ja€ 3MOTy
3MEHIIUTH BUKUIM Byraekuciaoro razy (CO:) na 30-50 % y mnopiBHSHHI 3
TPAAMILIHUM MOPTIAHIUEMEHTOM, aJp)Ke MPU HOro BHUPOOHMIITBI HE B1IOYBAETHCS
BUNANY BaIlHIKY, SKAM € OCHOBHUM kepenom CO:. o Toro x, ue cropuse
yTWII3alli MPOMHUCIOBUX BIAXOAIB METAIyprii, 3MEHIIYIOYM HABAHTAKEHHSA Ha
JTOBKLILJIS.

VY TeXHIYHOMY acCleKTi IUIAKO-MOPTIAHIIEMEHTHI CyMIIlll XapaKTepU3yrThCs
M1JIBUIICHOIO CYIbh(AaTOCTIMKICTIO, 3HIXKEHUMHU TEIUIOBUMU AehopMallisiMu, a TaKOXK
CTIMKICTIO O arpeCHBHUX CEPEJOBHIL, 110 POOUTH iX OCOOJMBO MPUIATHUMH IS
BUKOPUCTAaHHS B YMOBAaX MIJBUILIEHOI BOJIOTOCTI, Aii MOPCHKOI BOJAU a00 CTIYHHUX BOJ.
OpHak BaXJIMBO 3a3HAYMTH, IO TaKi CYMIIIl 1HOAI MalOTh MOBUIBHIIIE HApPOCTAHHS
MOYaTKOBOI MIITHOCTI, IO MOTPIOHO BPaXOBYBATH MPHU MPOEKTYBAHHI KOHCTPYKIIIH.

JIns 3a0e3nedeHHs] MOBHOLIIHHOI TiJipaTamii Ta akTUBallli JOMEHHOIO IIJIaKy
4acTO 3aCTOCOBYIOTHCS JIYXKHI aKTUBATOpW (HANpUKIad, HaTpieBl abo Kaji€eBi
CHoJiykd) a00 KaJbLIMHOBAaHI MaTrepiaiM, sKi MOKPAallylOThb PEOJIOTIYHI Ta
(13uKO-MEeXaHI4HI BIACTUBOCTI CyMIIII.

3aBAJKA  TOE€JIHAHHIO  €KOJIOTIYHOCTI, EKOHOMIYHOI  JOIIJILHOCTI  Ta
JIOBIOBIYHOCTI, IIJAKO-MIOPTJIAHAIIEMEHTHI CyMIIlll € OJHIEI 3  KJIHOYOBUX
aNbTEPHATUB TPATUIIIHHUM [IEMEHTAaM Y Cy4aCHOMY OYIBHHUIITBI.

3. 3oabHi cymimi (Fly Ash Cements)

3071bHI IIEMEHTHI CcyMilll, Mo MICcTITh 30ay-yHoc (fly ash) — noGirunuit
MPOYKT CHATIOBAHHS BYT1JUIS HA TEIJIOCNEKTPOCTAHININAX, — € 1€ OJJHUM BaKJIMBUM

HarpsiMOM y BHUPOOHUITBI €KOJIOTIYHO €(EeKTUBHUX OyAIBEIbHUX MarepiatiB.
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BxuroueHHs 3011 710 CKIaay LEMEHTY J103BOJISIE 3MEHIIUTH YacTKy KIIIHKepy, 110, B
CBOIO 4epTy, 3HWXKYE BUKUIU ByTJIeKUCIOro razy a0 40 %, oco0nuBO B perioHax i3
JIETKUM JOCTYIIOM JI0 SIKICHOI 30J1H.

3a HasBHOCTI y ckiaai 1o 60 % 301M, Taki HEMEHTH JEMOHCTPYIOTh HE JIUIIE
Kpalli €KOJIOr1YH1 MOKA3HUKH, a i BUCOKY JJOBIOBIYHICTb. 30J1a MOKPAILY€E CTPYKTYPY
[IEMEHTHOTO KaMEHIO, 3MEHIITYIOUYH MOTr0 MOPUCTICTh 1 MPOHUKHICTB, 110 3a0e3meuye
MiBUIICHY XIMIUYHY CTIMKICTh JI0 arpeCUBHUX CEPEIOBUII, 30KpeMa Cylb(aTHUX Ta
KUCIIOTHHX.

Boanoyac icHYIOTh 1 TEBHI OOMEXKEHHS WIOJ0 BHUKOPUCTAHHS 30JbHHUX
cyMilIei. SKICTh 307U ICTOTHO 3aJIEKUTh BiJA JKepena, TUIY NajluBa, TEXHOJOTI
CHaJIIOBaHHs Ta OYUCTKU. L{e Moke MpU3BOAUTH 10 BapiaTUBHOCTI XIMIYHOTO CKJIady
Ta aKTUBHOCTI 30J1H, IO MOTPeOye M0IaTKOBOTO KOHTPOIIO B IMPOIIeCi BUPOOHUIITBA
neMeHty. KpiM TOro, HapoCTaHHS paHHbOI MIIIHOCTI TaKUX CyMIIIEd 4YacTo
B1IOYBA€ThCS MOBUIBHINIE, IO OOMEXY€ iX BHUKOPUCTAHHS y KOHCTPYKIISX, J€
NOTP10€H MBUAKANA HAO1P MIITHOCTI.

3aranom, 30J7bHI IIEMEHTHI CYMIillll TMOEIHYIOTh EKOHOMIYHY JOIIBbHICTB,
€KOJIOTIYHY €(EKTHUBHICTh 1 JOBIOBIYHICTh, IO POOUTH iX MEPCHEKTUBHUMM IS
CTaJOro OYIIBHMIITBA, OCOOJMBO Y BEJIMKUX IHPPACTPYKTYPHUX TMPOEKTAX Ta
€KOJIOTTYHO YYTIUBUX 30HAX.

4, KapOonaTtHi B’skyui Ta iHrioiropu kapooHnizauii

Kap6onatna aktuBailis 0eToHy: iHHOBaiiHUN miaxin g0 dikcaiii CO:

OpHuM 13 MEepPCHEeKTUBHUX HANpsMIB JAekapOoHi3alii OyaiBeNbHOI Tanmy3l €
KapOOHaTHa aKTUBallisl LEeMEHTHHX MatepiamiB. Ll TexHosoris 0a3yerbcsi Ha
NPUHLINII BBeJCHHs Byriekuciaoro rasy (COz) y cBIKOYKIaeHy OETOHHY MaTpULIO,
0 OPU3BOJUTH J10 XIMIuHOI B3aeMojli Mik CO: 1 TiapaTOBaHUMH CHOJYKaMHU
IIEMEHTY. Y pe3yibTaTi BiOyBaeThcsl yTBOpeHHs KapOoHatiB kambiio (CaCOs), ski
He juie (IKCYIOTh BYIJIelb y cTaOUIbHIN GopMi, ane W MiABUIIYIOTh LUIUIBHICTD Ta
MILIHICTh LIEMEHTHOTO KaMEHIO.

ExcneprMeHTanbHl JOCTIIKEHHS I€MOHCTPYIOTh, 10 TaKa TEXHOJIOTIS MOXeE

3a0e3ne4nTH 3pOCTaHHs MIIHOCTI Ha cTuck 10 20-30 %. Hanmpuknazn, y po3pooOxax,
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npoBeneHnx — HamionanbHuM — TexHonoriuHuM  yHiBepcuteroM  CiHramypy
(NTU Singapore), AOCATHYTO MiIBUIICHHS MIITHOCTI Ha CcTHCK 10 37 %, 1m0
BIJIKPMBA€ HOB1 MOJKJIMBOCT1 JJIi BUTOTOBJICHHS OUIBII €(PEKTUBHUX Ta MIITHUX
KOHCTPYKLIN IPHU OTHOYACHOMY 3MEHILIEHH] BYTJICIIEBOTO CIiTY.

[Tonpu mepcnekTHBH, MaciITa0yBaHHS i€l TEXHOJOTIT BUMAara€ BUPIIICHHS
HU3KU 1HPPACTPYKTYPHHX 1 JOTICTUYHHUX 3aBJaHb. [lepemyciM, HEOOX1THO CTBOPUTH
eheKTUBHY cHUCTeMy 300py, TpaHCHOpPTyBaHHsS Ta Jmo30BaHoi momadi CO: 10
OcToHHUX BUPOOHUIITB. Takox mMOTpeOye amanTarlli CMpoBHHHA 0a3za IEMEHTHHX
CyMIIIIEH, 3 ypaxyBaHHSIM IX CyMICHOCTI 3 IpoliecaMi KapOOHATHOT aKTHBAIII.

Y OBrocTpoKOBIM TMEpCHEKTHMBl KapOOHATHA aKTUBAIllE MOXE CTaTH
KJIFOUOBUM €JIEMEHTOM Y CTpaTerii “BioBitoBaHHs 1 Bukopuctanus Byrieiio” (CCU)
B OyA1BHMIITBI, 3a0€3I1€UyI0UH K €KOJIOT14H], TaK 1 TEXHIYHI [TepeBary.

5. Hanopogatkm T1a ™Moaudikaropu: mIIsiX A0 BHCOKOMIIHHUX i
€KOJIOTiYHUX 0eTOHIB

CydacHl JOCIIJUKEHHA B raigy3l [EMEHTHUX MaTepiaiB  aKTHUBHO
BIIPOBA/KYIOTh HAHOTEXHOJIOT1] SIK €PEeKTUBHUM 1HCTPYMEHT MiJBUIIEHHS SKOCTI Ta
eKoJIoriyHoCTI 0eToHIB. Oco0MMBY yBary NmpuBEpTa€E BUKOPHCTAHHS HAHOJOAATKIB,
TaKMX SIK KPEMHE3eMHI HaHO4YacTMHKU (nano-Si0:), rpadeHOBI HAHOIJIACTUHH,
HaHoOTIMHO3eMH Tomno. Ili MaTepianu COpHSAIOTH YHIIJIBHEHHIO IIEMEHTHOI MaTpPHII,
3MEHIIEHHIO MOPUCTOCTI Ta MIKPOTPIIIMH, a TaKOX MOKPAUIYIOTh aAre3i0 MiX
KOMIIOHEHTaMU OETOHY.

3aBAsSKU 1bOMY OETOH 3 HAHOMOAM(IKATOPAMHU JEMOHCTPYE BHUILY MILHICTb,
XIMIYHY CTIHKICTh Ta JOBFOBIYHICTh, IO OCOOJMBO BaXJIHUBO I 1HOPACTPYKTYPHUX
1 BUCOKO HaBaHTa)X€HUX 00'ekTiB. Hampukiram, JOCIIKEHHS B MEXKaX €BPOICHCHKOT
iHimaTuBn NanoCem ToKa3ajiu, IO ONTUMI30BaHE JI03yBaHHS HAHOJOJATKIB
JI03BOJISIE 3MEHIIUTA BMICT I[EMEHTY O€3 BTpaTH MIIHOCTI, 30epiraroun KJacu [0
C50/60, 1 mpu nboMy ckopotutu Bukuan CO2 Ha 15-25 %.

OkpiM €KOJIOTIYHOT BUTOJIM, BUKOPUCTAHHS HAHOJOJATKIB TAaKOXX BIIKpPHBAE
MEePCIIEKTUBYU CTBOPEHHS (DYHKITIOHAIBHUX OETOHIB 3 MOJIMIIIEHUMHU BIACTUBOCTSIMH,

TaKUMHU K CaMOBIJIHOBJICHHS TpIIIMH, 3aXUCT BIJ KOpo3ii apMarypu abo
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€JIEKTPOTPOBIAHICTH (y pa3i 3aCTOCYBaHHS BYTJEIEBUX HaHOMaTepiaiiB). BomHouac
BIIPOBA/DKCHHS TAKUX TEXHOJIOTIH MOTpeOye peTenhbHOro Mmia0opy MO3YBaHHS Ta
KOHTPOJIFO Ha MIKPOPIBHI, II0 OOYMOBIIOE€ HEOOXIJHICTh Yy CIeIiadi30BaHOMY
1abopaToOpHOMY CYIIPOBO/II HA eTari BUPOOHUIITBA.

3araioM, HaHOMOAM(IKAIlIs [IEMEHTHUX MaTepiajiiB PO3IISAAEThCS K OJUH 13
KJIFOUOBUX HaMNpsIMiB PO3BUTKY “pO3yMHOr0” OYIIBHHUIITBA, /1€ TOEIHYIOTHCS BUCOKI
eKCIUTyaTaIliiiHi XapaKTepUCTUKH 3 €KOJIOTIYHOO BiAMOBITAIBHICTIO.

Bucnosku / Conclusions.

1. HusbkoByrienesi B’sukyui (LC3, nurak, 3oma) 31aTHi €(heKTHBHO
3HU3UTU ByrieneBui ciig 0erony Ha 20—60 % 0e3 KpUTHYHUX BTpPAT TEXHIYHUX
BJIACTUBOCTEMU.

2. KapOonaTuzamis — nepcrneKTUBHUN HampsM, MO0 MOEAHYE (iKcalliio
CO: Ta miABUILNEHHS MIIHOCTI, aje MoTpedye po30yaoBH 1HOPACTPYKTYPH IS
TPaHCIIOPTYBaHHS Ta 30epiraHHs BYTJIEIO.

3. HanorexHoJiorii BIJKpHUBAalOTh HOBI MOXMJIMBOCTI JJI TOJAJIBIIOTO
yIOCKOHAJICHHSI BJIACTUBOCTEH, MPOTE€ BHUMArarTh ONTHMI3alli BapTOCTI Ta
CTaHJapTu3allli BAPOOHUIITBA.

4, Jlns BOpoBaKEHHS B IIPOMHMCIIOBICTh BAXKJIMBI JIOKAJAbHI T0CJIiIKeHHS
CKJIaJly CHPOBHHH, KIIMATHYHUX YMOB 1 €KOHOMIYHA OI[IHKA TMOBHOTO >KUTTEBOTO
IIUKITY OETOHY 3 HU3BKOBYTJICIIEBUM B’ SDKYUHM.

3aranom, KOMOIHOBaHE 3aCTOCYBAHHS PI3HUX albTEPHATUBHUX B SDKYYHX Ta
TEXHOJIOT1M KapOoHi3alii BIJKPUBAE NUIAX JO CTajloro OyAiBHUUTBA, 3/1aTHOTO
3Ha4YHO 3HU3UTU BUKUAM CO: Ta TPOJOBKHUTH TEPMiH eKcIulyaTalli OeTOHHHUX
CHOpYA.
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OBPOBKA BIKYTEPII, AKCECYAPIB I MUCTELIbKOI'O JIUTTS
(MAJIOI INIACTUKH) 3 BPOH3U BpA7K201,5Mu0,3

Kimcray Terssna BosioaumupiBHa,

K.T.H, TOLEHT

Per’six Cepriii IBanoBuUY,

1.T.H., mpodecop,

Binuii Onexcanap lerpoBu4

K.T.H, IOLEHT,

Ma3sopuyk Bosogumup ®egoposuy,

K.T.H, JOLIEHT

YKpaiHChbKUH JAep>KaBHHUM YHIBEPCUTET HAYKHU 1 TEXHOJOT1N
M. JHinpo, Ykpaina

Beryn. bponza bpA7K201,5M110,3 — OararodasHuii criaB Ha OCHOBI Miji,
[0 Ma€ aHTUOAKTeplajabHl BIACTUBOCTI, XapaKTEPU3YEThCA JOOPOIO MOJIIPOBAHICTIO,
ajyie CKJIAJHICTIO B 00poOIll pydYHUM JIE30BUM 1HCTPYMEHTOM, BUCOKOIO TBEPICTIO 1
MILIHICTIO, aJI€ HU3bKUM CcTyIneHeM Jedopmaliii (THy4KICTIO, KOBKICTIO, PO3TSXKHICTIO)
BUpo06iB. ToOTO, HU3BKA Nedopmaliiiina noaarauBictb Opon3u bpA7K201,5Mu0,3
IpH ii BUCOKIN TBEpJOCTI MPAKTUYHO HE JA03BOJISIE Ae(OPMYBATH JUTI BUPOOU 3 HET,
HaIPUKJIA, MEXaHIYHO PO3TATYIOUM 301IbIIYBATH 1aMETp 001AKIB B KaOJIyuKax, aje
3a0e3neuye BUpoOaM TpuBaimuil vac iX mepBicHOI Gopmu 1 obepirae BUpoOU BiA
MOSIBU HA HUX TTOPSITIHMH.

Mera  poGoru. BusHauutu  0COOMMBOCTI  BUKOPUCTAaHHA  OpOH3U
BpA7K201,5M10,3 3 Toukd 30py BHUTOTOBJICHHS 3 HeEi ODKyTepii, akcecyapiB Ta
XYJI0°KHBOTO JINTBA, 30KPEMa, MaJIOl MJIACTUKH.

Marepiaau Ta Meroau. JloCHiUKEHHS TPOBOJWINM Ha pPEaNbHUX JIMTHX
BUpoOax (kabmydkax, akcecyapax) 3 Oponsu bpA7K201,5Mu0,3 3 BUKOpUCTaHHSIM
BI3yaJIbHOT'O KOHTPOJIIO 1 ONTUYHOT MIKPOCKOIIi. B 1OCHIIKEHHSIX BUKOPUCTOBYBAIIU
BOJIHI po3urHU (PocOopHOi, TUMOHHOI Ta OITOBOI KUCIOTH, BoAHI po3unHu NaOH 1
KOH, a Takox XiMIYHMIM pEaKTUB HITaJb ISl BUSBJICHHS MIKPOCTPYKTYpH OpOH3H B
o017Kax KabIy4yoK.

Pe3ynbratu Ta  0oOroBopeHHsi. Ouuuwienna  eupodie 3  OpoH3U
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bpA7K201,5Mu0,3. SIx 1 y nutux BUpOOIB 31 CpiOHMX CIUIaBiB, 30KpeMma, 3i
CTEpJIIHTrOBOro cpibna, moBepxHs BuUpoOiB 3 Oponsu bpA7K201,5Mu0,3 3 yacom
TBMSIHIE 1 HaBITh MOKE 3MIHUTH CBill Kodip. [IpUunHOI0 TaKuUX KOJIPHHUX 3MIH MOXE
OyTH KOHTaKT BUPOOY 3 PiAKUM a00 BOJOTHM Ta30BUM JIy>KHUM cepenoBuieM. [Ipu
IbOMY, pifke a00 BOJIOTE€ Ta30BE CEPEIOBHINE 3 JTY)KHUMHU BIIACTUBOCTSIMH MOXKE
MaTH SK TEXHOTCHHUH (HAmpHWKIaJ, MOOyTOBI MHIOYI 3aco0H, MPOMMCIIOBI
BUITAPOBYBAHHS), TaK 1 MPUPOJHUN (TOTOBUAUICHHS Ha pyKaX KOPHCTyBada BUPOOY)
XapaKkTep BUHUKHEHHS. Y pe3ynbTaTi, moaiOHO 10 BUPOOIB 31 CpiOHMX CILIABIB,
BupoOu 3 6ponsu BpA7K201,5Mu0,3, Ha pykax OKpeMHUX CII0KMBauiB 3MIHIOIOTbH
CBIM KOJIIp BiJ] 30JIOTUCTOTO J0 KOPUYHEBOTO ab0 YOPHOTO, MPO 110, HAMPUKIA,
CBITUUTh BUMIIsIA Kabmyuku 3 Oponsu BbpA7K201,5Mu0,3 nHa puc. 1, a micas ii

nepeOyBaHHs Ha KIHOYIM Pyl BIPOJOBK 4 TOIMH.

Puc. 1. Burasja ka0duayuku 3 0ponzu bpA7K201,5Mu0,3 miciis il HOCiHHA
JKIHKOI0 HA NMaJibli NPOTArom 4 roaus (a) i kadayuku nicias ii 10 ¢ BUTpUMKH B

5%-HoMYy BOJIHOMY po3umHi opTodochopHoi kucaoTH (0)

Jis HamaHHS BHpoOaM MEPBICHOTO 30JI0THCTOTO KOJbOPY iX OUYMIIYIOTh,
30KpeMa, NUISIXOM 3aHypeHHs BuUpoOiB Ha 5...15 ¢ B 5..10 % BomHMII po3uuH
optoocdopHoi kuciaoTU. Y pas3i BIACYTHOCTI TaKOi KHUCIOTH OYHUIIEHHS BUPOOIB
MO>KJIMBO TPOBECTH 3 BUKOPUCTAHHSIM MHIOUOTO 3ac00y MOOYyTOBOTO MPU3HAUYECHHS,
[0 MICTUTh y CBOEMY ckiaal optodochopHy kucioty. Ilicias BUTpUMKH y BOJTHOMY
PO34YMHI 3 KUCJIOTHUMH BIIACTUBOCTSMH BHPIO BUTATAIOTH 3 PO3YHHY, PETEIHHO
MPOMMBAIOTh TiJ] CTPYMEHEM IMpICHOI (BOJOMPOBIIHOI) BOAM 1 BHUCYUIYIOTh Ha

MOBITPI.
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Kpuxkicme aumux eupodie. Kpuxkicth iutux BUpPOOIB 3 OpOH3H
BbpA7K201,5Mu0,3 obymoBieHa, sk Oaratoda3zHOIO0 CTPYKTYpOrO, IO 3a0e3redye
OpoH31 ymMmoBHE Toj1oBx)eHHs juiie 10 10...15%, Tak 1 HasBHICTIO B TUTUX BUpOOax
PO3BUHEHOI MepexXi YCaaKOBUX JAE(PEKTIB 3aKpUTOrO THUMY (PaKOBUH, PHUXJIOT,
MOPUCTOCTI), IO, HAMPUKJIAA, BUIUIMBAE 3 aHANI3y BHAY TEMIUIETY Ha pHC. 2, a,
BUPI3aHOTO 3 001JIKa KIHOYO1 KaOJy4yKH, BHAY YCaJKOBUX IMOp (muB. puc. 3, a) 1

MIKpOCTPYKTYpH OpOH3H B HbOMY (IUB. puc. 3, 0).

Puc. 2. Temmiier 3 monepe4yHoro po3piszy 00iaka »KiH04Y0I KadJydKH

3 BHYTPIIIHBOI0 YCAKOBOI PAKOBHHOK Ta pUxJjioTamMu, X50

Puc. 3. Burasig mikponop (a) i MikpocTpykrypu (0)
oponsu bpA7K201,5Mu0,3 B 00iaky kadayuku, x400

Oco6muBictio sutoi 6pon3u bpA7K201,5M110,3 € CTIHKICTB 1i CTPYKTYpH 10
3MIH TeMmIeparypu. 3 LbOr0 BUIUIMBAE, IO MIABUIIUTH IUIACTUYHICTH BHUPOOIB 3
oponsu bpA7K201,5M110,3 mmisixom X BiJramy HEMOKIHBO.

BuyTpimHi ycagkoBi AedeKTH B JUTUX IOBEIIPHUX BHpPOOAX, akcecyapax,
XYJ0)KHbOMY JIUTT1 MPUCYTHI IPAKTUYHO 3aBK/IM 1 IPUTAMaHHI HE TIJIbKA BUPOOaM 13

oponsu bpA7K201,5Mn0,3, ane i aHanorivHUM BUpOOaM 13 OyIb SIKUX CILIaBiB.
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[Ipy mpoMy, SK CBITYUTH NpPAaKTHKAa BUPOOHHUIITBA JUTHUX IOBEIIPHUX BUPOOIB,
yCaJKOBl TOpPH Ta 3OBHINIHI YCAJKOBI PAKOBHHH € OCHOBHHM BHJIOM OpaKy
IOBEJIIPHOTO JIUTTS 13 30JIOTUX Ta CPIOHUX CIUIABIB.

BuHUKHEHHS ycalKOBHUX J€(EKTIB B TOHKOCTIHHUX JIUTHX BUPOOax MOB'si3aHe
3 BUCOKMM Ta30HACUYCHHSM CIUIaBIB Y PIAKOMY CTaH1, HEPABUIBLHOIO KOHCTPYKIIIEIO
JIMBHUKOBOI CHUCTEMHU, BIJICYTHICTIO HA/IJIMBIB HA BWJIMBKAX IUX KaTeropii tomo. Y
3B'SI3KY 3 LIUM, JUISI TIOTIEpEIPKEHHS] BUHUKHEHHS a00 3HI)KEHHS BEJTMYMHH YCAIKOBUX
PAKOBHMH, PHUXJIOT Ta MOPUCTOCTI 3aJIMBKY PO3ILJIABY B JIMBApHY (POpMY MOIIIBHO
NPOBOAMTU TPU 3HIKEHIM TemrmepaTypi, a y pasi HOSBH HEAOJHMBIB Ta/abo cmaiB
HEOOXITHO 30UIBIIMTH IOYATKOBY TEMIEpaTypy JuBapHOI (OpPMH, 3alOBHEHHS
JTUBapHOi (POPMU MPOBOAUTH IiJT AI€I0 BIALIEHTPOBOI CHIIX 3 MIABUIIIEHOI YaCTOTOIO
o0epTaHHs JTUBApHOT (POPMHU 1] Yac ii 3aJIMBAHHS.

Ximiune namunyeanns eupo6ie. XiMiuHe TIaTUHYBaHHS BHUPOOIB 3 OpOH3HU
bpA7K201,5M110,3 3 Meroro HaJaHHS iM OJHOTOHHOTO KOJHOPY (BiJ CBITJIO-
KOPUYHEBOI'0 /10 TEMHO-KOPUYHEBOTO, B1J] YEPBOHOI'O /10 TEMHO-BHUIIIHEBOTO a00 Bij
TEeMHO-OPOH30BOI0 JI0 Cipo-4opHOro) abo 3 JIaHKaMH KOJbOPIB MIHJIMBOCTI
(xopruHEBO-(107€TOBUM, TEMHO-(D10JI€TOBUI, CUHIN, TEMHO-CHHII) MO’KHA BUKOHATH
3 BukopucTandsM BoaHoro pozunny NaOH a6o KOH (10...30% NaOH a6o KOH y
BOJI1, 32 Macoro). [Ipu 1ipomy, KoJtip BUpOOY Miciig NaTUHYBAHHS 3aJICKUTh BiJ CTaHY
MOBEpPXHI BUPOOY (YUCTOTHM Ta 3a0pPyJHEHOCTI TOBEPXOHb BHUPOOY), YMOB
NaTUHYBaHHA (MIEpPIOJMYHE MPOTHPAHHSAM BHUPOOy MATHHYIOUMM  PO3UHMHOM,
MeploIMYHE 3aHYpIOBaHHS BUPOOY B MATHMHYIOUMM PO3YMH, BUTPUMKA BHUPOOY Y
BOJIOTOMY MOBITP1 HaJ MAaTHHYIOUUM PO3YMHOM 1 T.I1.)

JIist XiMIYHOTO MATWHYBAHHS HAWUIPOCTIIIUM CIOCOOOM MOBEPXHIO BUPOOY
3HEKUPIOIOTh (MMPOMUBAIOTH MHJIOM IIiJI CTPYMEHEM BOJIOIMPOBIIHOI BOJU) 1
HarpiBaroTh 110 30...95 °C, Hanpukia, NUITXOM 3aHYPEHHsI BUPOOY B KUIUISIYY BOJY.
[licns HarpiBanHs BHUpIO 3aHYpIOIOTh B MPUTOTOBAHUN NATHHYIOUMM PO3UYMH 1
MpPOTUPAIOTh TaHYip’sM abo TyOKoro, ska 100pe 3MouYeHa Yy PpO3YMHI JIs
naTuHyBaHHA. [lepiogudHe MpOTUPAaHHS BEIYTh M0 THUX TIp MOKH MOBEPXHS BUPOOY

He Ha0yne OaxaHoro Kkoibopy ab0o BiATIHKY. [HOAl mig wac mNaTUHYBaHHS
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BUKOPHUCTOBYIOTh 3aTHpPaHHS BHUPOOY METaJEeBOIO IIITKOIO 3 METOI0 3a0e3MeueHHs
OJTHOPITHOCTI KOJBOPY Ha MHoro moBepxHsax. [Ipm mpomy, dYac XIMIYHOTO
naTuHyBaHHs 3anexuTh Bif koHueHTpauii NaOH abo KOH y Bognomy po3uuHi,
TeMIepaTypu BUpoOy MiJ Yyac MaTUHYBaHHS 1 T.A. Ta, K MPaBWIO, CKIAIA€ BiA 2 10
30 xBuwinH. OCOOJNMBICTIO TAKOro CIOCOOYy MaTUHYBaHHS € O0OB’SI3KOBUI KOHTAaKT
MOBITPsL 3 TMOBEpxHEH BHpPoOy. ToOTO, SAKIIO 3aJUIIUTA BUPIO B PO3UMHI IS
MaTUHYBAHHS, TO MPOLIEC XIMIYHOTO MATUHYBAHHS TaAKOTO BUPOOY HE B1IOYIUTHCS.

[Ipoliec maTWHYyBaHHS 3aBEpUIYIOTh SIK TUIBKA TOBEPXHS BHUPOOY 3a
Bi3yaJIbHUM OIIHIOBAHHSIM JIOCSTHE TMOTpiOHOrO KOmbopy (BiATiHKY). Jlms
3aBEPILECHHS MPOLECY XIMIYHOIO MaTUHYBAaHHA BUPIO MPOMHUBAIOTH B MPICHIA BOJI 1
BHUCYIIYIOTh Ha MOBITPI.

B pa3i HeoOXxigHOCTI Mpouec NaTUHYBaHHS BHUPOOY MOXHA NOBTOpUTH. JlJis
NOBTOPEHHSI MAaTUHYBAHHS 3 IMOBEPXHI BUPOOY BUAAIAIOTH MONEPEAHBO
copMOBaHUI Ha HUX KOJILOPOBUH IIap Juist yoro BuUpid Ha 5...120 ¢ 3aHYpIOIOTS,
Hanpukiana, B 5...10 % Boguuii po3uun oprodocdopHoi a0 TUMOHHOI, a00 OIITOBOT
KHCJIOTH, a00 CyMilll IMX KHUCIOT, ab0 B piAKUN MHUIOUMA 3acid MOOYTOBOTO
MPU3HAYEHHS, 1[0 MICTUTh Y CBOEMY CKJIaJl opTodochopHy KuciaoTy. Ilicas moBHOro
XIMIYHOTO OYMINEHHS TOBEPXHI BUPIO MPOMHUBAIOTH IiJI CTPYMEHEM MPICHOT
(BOIOTIPOBIAHOT) BOAM, BUCYIIYIOTh Ha TOBITPI 200 B CyIIapHi 1 BUKOPUCTOBYIOTH
JUI IOBTOPHOTO MATHHYBaHHS.

BucnoBku. bponza bpA7K201,5M110,3 € mepcrieKTUBHUM MaTepiajioM st
BUTOTOBJICHHSI ODKYTepii, akcecyapiB, BUPOOIB XYIOXXKHBOI'O JIUTTA 1 MOXe OyTH

PEKOMCHAOBAHA AJIsI BUTOTOBJICHHA KYJIBTOBUX BI/IpO6iB.
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AHAJII3 NIEPEBAI' BUKOPUCTAHHSA OIITOBOJIOKOHHUX CUCTEM
HEPEJAYI JAHUX

Ko3in Imutpo BsiueciaBoBu4

TOJIOBHHM CIIEIiaiicT

YkpaiHChbKU HAYKOBO-AOCTITHUN ITHCTUTYT
CHEIaJIbHOT TEXHIKH Ta CYJOBUX E€KCIIEPTH3
Cmyx6u Oe3nexku YKpaiHu,

M. KuiB, Ykpaina

Beryn. / Introductions.

OcCTaHHIM 4YacoM TEXHOJIOTIYHHM PO3BUTOK B Taly3i TEJIEKOMYHIKallid 1 B
mpolecax Inepedadi JaHUX BUMAarae€ ONTUMI3allli Ta BUKOPUCTAHHS Cy4acHUX
IHCTPYMEHTIB mepefaBaHHa AaHuX. OJAHUM 13 TaKUX MEXaHI3MIB € BUKOPUCTAHHS
ONTOBOJOKOHHHUX CHUCTEM .

Mera podorn. / Aim.

Metoto poOOTH € aHami3 TepeBar BUKOPUCTAHHS ONTOBOJIOKOHHUX CHCTEM
nepenayl JaHuX, M0 JO3BOJUTH JOCSATTH BUIIKUX IIBUJKOCTEH Ta MEHIIUX BTpaT
CUTHAITy Ha BEJIMKUX BIJCTaHSX.

Marepianu Ta meroau./Materials and methods.

3aBIASKM BEJNMKIA KUIBKOCTI TIepeBar, ONTHYHE BOJIOKHO BCE YacTiIle
BUKOPUCTOBYETHCS B 00JAcTl TEJICKOMYHIKalllii 1 B Mpolecax mepenayi JaHuX.
Hanpukinazn, BOHO 103BOJIsiE€ 3a0€3ME€UUTH OB BUCOKY MIBUAKICTH MEpeaayl JaHUX
3 MEHIIMM KOe(]iIlIEHTOM 3aracaHHs, CTIMKICTh JIO €JICKTPOMAarHiTHHX 3aBaj 1
30UIBbIIEHY MPOMYCKHY 37aTHICTh. OjHaK BapTO 3a3HAYUTHU, 10 TMOCTIHHE
30UTbLIEHHS! TOMUTY Ha MiJABUIIEHY NPOMYCKHY 3IaTHICTh TaK0X MPU3BOJIUTH O
3pOCTaHHS BUMOT JJIsl ONITHYHOTO BOJIOKHA.

Pe3ysabTaTh Ta 06rosopennsi./Results and discussion.

[lepmr HiX TepelTH O PO3TISAY OCHOBHOTO MaTepially JOCTIHKCHHS, CIiJ
BU3HAYHUTH, 0 TaKe OMTOBOJOKHO. ONMTOBOJIOKHO - I1€ TOHKI HUTKH 3 KBapIlOBOTO
CKJIa, B IKUX 1H(opMalIlis mepenaeTbes 3a J0MOMOroro CBiTIa. ICHYIOTh OJTHOMOIOBI 1

OararomMo/10Bi BOJIOKHA. B omHOMOIOBOMY KaOei BiOyBa€eThCs MOMIMPEHHS OJHOTO
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MIPOMEHSI, @ B 0araToOMOJI0BOMY TOIIHPIOETHCS O€37114 MPOMEHIB (MOJT), KOKEH 3 SKUX
BBOJIUTHCSA B BOJIOKHO TIiJ] IEBHUM KyTOM. 3 KOKHHM POKOM BHMOTH JO ITBHIKOCTI
nepeavi JaHUX 1 HaJAIMHOCTI HeBOJaraHHO 3pOCTaloTh. Ha 3MiHYy MeTajieBUM
Ka0emsiM 3B 3Ky NPUXOAUTh ONTOBOJOKHO. AJPKE JaHWM THUO KaOemo MOke
3MIMCHUTH BHUCOKY TIPOMYCKHY 3JaTHICTh KaHally, MOXIJIMBICTb MIHIMI3yBaTH
KUIBKICTh PETPAHCISITOPIB, IO 3a CO0OI0 TMOTSITHE 3MEHIICHHS BHYTPIIIHIX
MIEPEIIKO/I.

OnToOBOJIOKHO HA BiJIMIHY BiJ] TeJIe(h)OHHOTO KaOessi Mae MPOMyCKHY 3/1aTHICTh
B Pa3H BUIIY, KOIITYE MPAKTUYHO TaK CaMo, sIK 1 TeredoHHUI 1 3a0e3meuye cTablabHy
pOOOTY IHTEpHETY 33 PaxXyHOK CTIMKOCTI JO pajioNepenIko] Ta HOrOJHUX YMOB.

OnToOBOJIOKHO Ma€ psii 3HAYHMX I[epeBar, 30KpeMa BHCOKY IIBUIKICTb
nepeaadl JaHuX, MiHIMaldbHI BTpaTH CUTHAy HA BEJIHMKUX BIACTAHSX, IMYHITET IO
CJIEKTPOMATHITHUX TEPENIKo, a TaKoX JOBIMM TepMiH ciiy>)kOu. BoHo Takox
3abe3reuye OUIBIT cTabUIbHE Ta HAAIWHE 3'€THAHHS, HDK TPaauIliiH] MigH1 Kabe.

Tak camo cniJ 3a3HA4YUTH, L0 B ONTOBOJOKOHHMX KaOeNsX BiJICYTHE
CJICKTPOMATHITHE BHUIIPOMIHIOBaHHS, IO JIa€ MOJKJIMBICTh 30UIBIINTH Oe€3MeKy
nepenanoi iHdopMallii Mo KaHaldy BOJOKOHHOI ONTHKH. JleTanpHilie mpo mepeBaru
BUKOPHCTAaHHS ONTOBOJIOKHA:

. Bucoka mBuaKiCcTh Iepenayl JaHuX:

OnTOBOJIOKHO 3AaTHE MepeaaBaTH JaHi 31 MIBUIKICTIO 0 KIJTBKOX TepadIT Ha
CEKyH/y, 0 POOUTH MOTO0 iIeaqbHUM JJIA TIepeaadl BeMUKuX oOcAariB iH(opMariii,
TaKuX SIK BIJIE0 Y BUCOKINA PO3LIIbHIN 3JaTHOCTI Ta 1HIIKUX PECYPCOMICTKUX JOJIATKIB.

. MiHiMaJIbHI BTPAaTHU CUTHANY:

Ha Bigminy Bix MigHUX KaOemiB, ONTOBOJIOKHO 3a0e3meuye MiHIMaJIbHI BTpaTH
CUTHAJIy HAaBITh Ha BEJMKUX BIJCTAHSX, 110 J03BOJIAE MIATPUMYBATH CTaOUIbHY
IIBHUJIKICTH 3'€JHAHHS HA BEJIMKHUX TEPUTOPIAX.

. IMyHITET 10 IEpeImKOI;

OnTOBOJIOKHO HE YYTJIWBE 10 EJICKTPOMArHITHUX TEPEIIKO, II0 YCYBa€
mpo0semMu 3 epebosMu y 3B's13Ky Ta 3a0e3nedye cTabiibHy poOOTy MEPExi.

. Bucoka nponyckHa 3/1aTHICTb:
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OnTOBOJIOKOHHI Ka0eli MaloTh 3HAYHO BUIILY IPOIMYCKHY 3/1aTHICTh, HIK MiJIHI,
0 JI03BOJIAE OOCIYrOBYBAaTH BEIMKY KUIBKICTh MPUCTPOIB Ta KOPUCTYBAUiB
OJIHOYACHO.

. JloBruii TepMiH CiIyXO0u:

OnTOBOJIOKHO Ma€ TpUBAJIUI TEpMiH CIIyxk0u (10 25-30 poKiB) 1 IPaKTUYHO HE
noTpedye 00CIyroByBaHHsI, 1110 POOUTH HOTO €KOHOMIYHO BUTITHUM PIILICHHSM.

. besnexka:

OnToBOJIOKHO 3a0e3neuye BUCOKUU PIBEHb 3aXUCTy 1H(OpMalii, OCKUIbKH
HEMOXKJIMBO HECAHKIIIOHOBAHO MIJAKIIOYUTHCS 10 HHOTO Ta TEPEXOMHUTH IaHi, IO
NepeIaloThCA.

. EneproedekTuBHICTD:

OnTOBOJIOKHO CIOXKMBA€ MEHIIE €HEprii, HDK MigHI KaOeml, 110 CHpHUse
3HWKEHHIO €EHEPrOBUTPAT.

. CTiiiKiCTh 710 30BHINIHIX (DAKTOPIB:

OnToBOJIOKOHHI ~ Ka0en MOXYTh MpalioBaTH B MIMPOKOMY J1ala30HI
TEeMIlepaTyp 1 BOJOrOCTi, [0 POOUTH iX MPUIATHUMHU JUIsI BUKOPUCTAHHS B PI3HUX
YMOBaX.

Bucnoku./Conclusions.

[TincymoByrouM BUKJIAJEHE, MOYKHA 3a3HAUYUTH, 1110 ONTOBOJIOKHO € CYYaCHHUM,
HaJIiHUM Ta €()EeKTUBHUM PIIICHHAM IS Nepeiadl JaHuX, 1o 3a0e3ledye BUCOKY

IIBUJIKICTh, CTAOUIBHICTD Ta OC3MEKY 3'€THaHHS.
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PO3PAXYHOK OPIEHTOBHOI'O EKOHOMIYHOTI'O E®EKTY BI/
BUKOPUCTAHHSA TEXHOJIOI'I 3D-APYKY IPU 3AIIOBHEHHI
30BHINIHIX HE HECHUX CTIH MOHOJIITHO-KAPKACHOI BYJIIBJII

Hecesps I1aBio IBanoBUY

K.T.H., JOLIEHT

Jannienko Irop Ousierosu4

AcmipaHT

YkpalHChbKUH AepKaBHUM YHIBEPCUTET HAYKH 1 TEXHOJIOT1H

HHI «IIpunninpoBcbka aep)kaBHa akaneMis OyIIBHULITBA Ta ApXITEKTYPH»
M. JHinpo, Ykpaina

Beryn. byniBenbHa rany3b € OJIHIEIO 3 HAWMOUIBII MPalEMICTKUX Taiy3eH.
BrockoHaneHHs! TEXHOJIOT1H 3BeIeHHs Oy/IIBEJIbHUX 00’ €KTIB OBUHHO MaTH HA METI
3MEHIIICHHS] BUTpAT Ha OyAiBeIbHI POOOTH, 3MEHIIECHHS! €KOJIOTIYHOTO 3a0pyIHEHHS
IpU BUKOHAaHHI OYJIBEJIbHUX POOIT, 30UIBIIEHHS TEXHOJIOTIYHOCTI BEJIEHHS
OyIiBEeJbHUX pOOIT HIISAXOM PO3POOKM Ta BIPOBAIKEHHS HOBITHIX OYJIBEIBHHUX
MAIIIMH Ta BAOCKOHAJICHHS TEXHOJIOTIYHUX IIPOIIECIB BEACHHS OyaiBEILHUX POOIT.

Mera poOoru. Meroro nyOmikamii € Oriasg TEXHOJIOrl OyAiBeIbHOro
3D-npyky, 3actocyBanHs OyaiBenbHOro 3D-npyKy y erari 3amOBHEHHS 30BHIIIHIX
CTIH MOHOJIITHO-KapKaCHUX 0araTonoBEepXOBUX OY/iBEJIb, IPOPAXYHOK OPIEHTOBHOT'O
€KOHOMIYHOTO e(eKTa BiJi BUKOPUCTAHHS JAHOI TEXHOJOT1l BIJHOCHO TPaIULIIMHUX
METO/I1B 3aIIOBHEHHSI.

Marepiaaun Tta Meroau. Texuomorii 3D-nmpyky 3aliMarOTh YilbHE MicCIe Y
PI3HMX Tally3siX HAaykd 1 TexHikd. He omuHyna BoHa 1 OyaiBenbHy ramnyss. Y 2024
pomi y M. Ipmias OyB HaapyKOBaHUM NEpIIMA MPUBATHUN >KUTIOBUN OyIMHOK
(Puc. 1.) Peanizaiis 1mporo MpOEKTY Ja€ TMIATBEPKCHHS TOMY, IO TEXHOJOTIS
OyaiBenbHOro 3D-1pyKy € nepcrneKTUBHOIO Y Tany31 OyaiBHUIITBA.

Ha npuknaa OyaiBHUIITBA OJTHOMOBEPXOBUX OyaiBENb ISl TEXHOJIOTIS JOBENa
CBOIO €KOHOMIYHY €(eKTHUBHICTh BIIHOCHO 1HIIUX THUIIIB OYy/IBHUIITBA OOJ)KETHOTO
JOCTYITHOTO JKWTia. TakoX BapTO BIAMITUTA BHUCOKY MIBUIKICTh 3BEJICHHS

OJHOITIOBEPXOBUX IMPHUBATHUX XKUTIIOBUX 6y,)1iBe.HB, IO € aKTyaJlbHUM IIpU Be,)leHHi
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MICTISIBOEHHOTO BITHOBJICHHS Y KpaiHHU.

Puc. 1. [lepmuii HaapyKkoBaHuii OyAuHOK y M. Ipminb,
Kuiscbka o0sacTb, YKpaina
[Ipouiec OyaiBHUIITBA TOJIATAE y HAHECEHH! OyaiBENIbHOI CyMilll Imap 3a
mapoM, i KepyBaHHsSM 3a jgomomororo [13 (mporpamuoro 3abe3medeHHs), IO
3aBYACHO 3alporpamMoOBaHE Ha TIEBHI KOOPJAWHATH IO SKUM PYXAEThCS TOJOBKA

excTpynepa 3D-npuHTEpa CTBOPIOIOYHM BIJIMOBIIHY TPAEKTOPIIO JUTTSA OYIIBEIbHOI

cymim (Puc. 2.)

Puc. 2. 3D-apyk xkuT10BOr0 OyIUHKY y ¢. Henpuraiinis,
CyMcbKka 00s1acTh, YKpaiHa
[Tpu OyiBHUIITBI MOHOMITHO-KapKaCHUX 0araTomnoBepXOBUX OYJIUHKIB, OJHUM
3 eramiB OYJIBHUIITBA € €Tal 3allOBHEHHS HE HECHUX 30BHIMIHIX CTIH PI3HUMH

Marepiasiamu. Cepel Takux MaTepiaiiB € Ilierja, razo0eToH, KepamMoOJOK, TOIIO
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(Puc. 3.)

Oco0MMBICTIO METO/IA 3alIOBHEHHS CTIH IUMU MartepianaMu € (pi3ndyHa KiaaKa
MyJIsipaMH OJMHHYHUMU IITYIHUMH MaTepiajJaMu

Pyune ykmamanHs 30BHINIHBOI HE HECHOI CTIHH, Y MOHOJITHO-KapKaCHOMY
OyIIBHUIITBI, HE BIAMOBIJA€ CTpaTerii CTajoro pPO3BUTKY y OYIIBHHUIITBI, a caMme
YeTBEPTOi MPOMUCIOBOI PEBOJIIOIII 1 € TEXHOJOTIYHO HE JOCKOHAIUM CIIOCOOOM

cnopy):pKeHH;[ 30BHIINIHBOI CTIHU.

f."'ﬂ

Puc. 3. Ilpouec OyAiBHUITBA MOHOJIITHO-KAPKACHOI OyaiBJIi

[le#t eram 3BeJeHHS MOHOJIITHO-KAPKACHOI OyaiBiIl MOTpeOy€e BIOCKOHAJICHHS,
a camMe po3poOKy oOJagHaHHS, TEXHOJOTI JJisi aBTOMAaTH3allli CIOPY/KCHHS HE
HECHOT 30BHIIIHBO1 CTIHH.

Jns peamizamii 1i€i 3amayi, JOUUIBHO PO3TJISIHYTH TEXHOJIOTIIO, SIKa MOXKE
3aMIHUTH PYUYHY MpaI0 MYJIIpa, CTBOPIOIOYM 30BHIIIHI CTIHU IUIIXOM MOCTYIIOBOTO
JTUTTS1 OETOHHOT CYMIIIT.

Pe3yabTaT TA 00roBOpeHHs. J{1s MpOpaxyHKy OpI€HTOBHOTO €KOHOMIYHOTO
edexTa BiJ BUKOpPHUCTaHHS TexHosorii OynasenpHOoro 3D-apyky, mnoTpiOHO Ha
MEepIIOMYy €Tari, TOPIBHATH BapTICTh TPAMUIIMHUX MaTepiaiiB JUisl 3allOBHEHHS
30BHIIIHIX HE HECHUX CTIH MOHOJITHO-KapKacHOi OY/IIBII1 3 BapTICTIO MaTepiayia Jjis
APYKY CTIHU MIPU 3alI0BHEHH1 NEBHOT MJIOMI.

Po3paxyemMo opieHTOBHY BapTiCTh MaTepiajiia 1M~ 30BHIIIHBOI HE HECHOI CTIHU
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MOHOJITHO-KapKacHOi Oy/iBli, HEXTYIOUM BapTICTIO JOCTaBKU OYI1BEIHHOTO
MaTepiana 31 ckjiaja OyndiBelbHUX MaTepiaiiB 10 OyAiBEJIbHOTO MalJaH4MKa,
BapTOCTi BUKOHAHHS MYPYBaJbHHUX POOIT Ta BApTOCTI 3B'sI3yI0UOT0 PO3UUHY.

PesynpTaTn mpopaxyHky 3aHeceHi y Taommiro 1

Tadoamnus 1
Marepian Po3smip, MM. | PunkoBa 1iHa, | KuibKicTh y BaprticTts
TpH. 1M, . Marepiaia Ha
1M, IpH.
Ilerma 250x120x65 9 60 540
["a3o00eToH 400x200x600 200 8 1600
Kepamo0.10k 440x248x238 115 17 1955

Ha ocHOBI po3paxyHKy 00’emMy OETOHHOI CyMilll, siKa MOTPiOHA M IPYKY

ctinu mwiomero 1M, 3aHeceMo pe3ynbTaty y Tabmuio 2

Taoaunga 2
Mapka [InuHHICTH HeoOxiHuii Bapricts 1M Baprictb
OeToHa OeToHa 00'eM OeToHa OeToHa HEOOX1THOTO
JUISL JIMTTS CTIHHA BIIIIOBIJTHOL o0'ema OeToHa
momero 1m?, MapKH, T'pH. JUTSL JIATTA CTIHU
M TUIOIICIO 1M2,
TpH.
M100 112 0,175 2500 437,50
M150 I12 0,175 2530 442,75
M200 112 0,175 2680 469
M250 I12 0,175 2860 500,50
M300 I12 0,175 2880 504

BucHoBku. IliicymMkn mepmiodeproBoro MmpopaxyHKy CBimyaTh Mpo
JIOIIBHICTh BUKOPUCTAHHSI TEXHOJOTII0 OyniBenbHOro 3D-npyky mpu 3amoBHEHHI
30BHIIIHIX CTIH MOHOJITHO-KapKacHUX OyxaiBenb. byne HOCIrHyTHH €KOHOMIYHHIMA
e(deKT MOpIBHSIHO 3 BUKOPUCTAHHSAM TPAJUUIAHUX MareplaniB JUisl 3allOBHEHHS.
3amiHa py4yHOI mpaili MyJIspiB P 3aIIOBHEHHI 30BHIMIHIX CTIH MOHOJIITHO-KapKaCHOT
Oynieiai Ha OynaiBenbHI 3D-mpuHTEpU BiANOBiJIA€ CTPATETIEID CTANOTO PO3BUTKY Y
OyIIBHMIITBI, a came Tpynu KputTepiiB «TexHosorii», 1o y CBOI 4Yepry BUBEIE

OyziBebHY Taily3b Ha HOBUHM PIBEHb.
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MOJEPHI3AIISI PYYHOI'O 3ABUBHOI'O 30HIY I HOI'O
3ACTOCYBAHHSA TP IUHAMIYHOMY 30HAYBAHHI I'PYHTY

Pynin Aprem ApioHoBuy,

acmipast

Hecesps I1asjio IBanoBuY,

K.T.H., TOLEHT

HHI IlpuaninpoBceka AepxaBHa akageMis OyIiBHUIITBA Ta apXITEKTYpH,
YKpaiHCbKui Jep>KaBHUM YHIBEPCUTET HAYKH 1 TEXHOJIOT1H

M. JIHimpo, YkpaiHna

Beryn. TexHiuHe pillieHHs IIbOTO MPWIATy HAJIEKUTH J0 Tally3l OyIIBHUIITBA,
a came JI0 1HKEHEPHO-TeOJIOTTYHUX BUIITYKYBaHb, 30KpeMa JI0 BUMPOOYBaHb IPYHTIB
3eMJISSHUX ~ CHOPYJ  METOJOM  JIWHAMIYHOTO  30HIyBaHHS, OCOOMMBO B
BAXKKOJIOCTYITHUX MICIISIX.

Mera poboru. [loompaifoBaHHsi ICHYIOUOi KOHCTPYKI[li pYy4YHOTO MpUiIamy
JUHAMIYHOTO 30HJyBaHHA 3 METOK MOro BHKOPUCTAHHS TpU OyHIBHUUTBI
BIMCHKOBUX 00’ €EKTIB.

Marepianu ta MmeTroau. Ha choroHimiHii aeHs B YKpaiHi BiJICYTHE JICIIIEBE,
CEpifiHO BUTOTOBJICHE, MPOCTE 3a KOHCTPYKIIEI OOJIaTHAHHS JUIsl JTUHAMIYHOTO
30HJyBaHHSI TPYHTIB 3€MJISIHUX CIIOpYZ, OAHUM 3 TIEpeBar SKOro € MiHIMaJlbHa
KUIBKOCT1 0OCIyroByrouoro mnepconany. [ns Bupimenns miei npoonemu B HHI
[IpuaHinpoBchKa AepxaBHA akajgeMis OYIIBHHMIITBA Ta apXITEKTYpH, YKpaiHCHKUN
Jep>KaBHUM YHIBEPCUTET HAYKH 1 TEXHOJOTIM Oyso po3pO0JIEHO JETKUW THUI 30H7a

(puc. 1).

/ 3
Puc. 1. Py4ynwuii 3011
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30H/1 CKJIAJA€ETHCSI 3 HACTYITHUX €JIEMEHTIB:

1 — xonyc, 2 — my¢rta, 3 — OCHOBHA ITaHTa, 4 — 3aMOK, 5 — MMOCUJIEHA KOPOTKA
mradra, 6 — HampaBisilo4ya BHYTPIIIHBOTO IITOKY 3 IMO3HAYKOIO, 7 — MOJOT, 8 —
pykosiTka, 9 — nomaTkoBHWi BaHTaX Mojoty, 10 — mpobOoBimxbipuuk, 11 — mumacke
JI0JI0TO.

[lpunan 3axunieHo NaTEHTOM Ha KopucHy Mojaenb Ne 123268 (3asBka
Ne u201706981 Bix 03.07.2017). I'nuOuna BunpoOyBaHb 13 KOHYCOM, L0 MOXKe OyTH
BTpaueHui, cTaHoBUTH 0 10 M, a 3 GaraTopa3oBUM KOHYCOM — JIO0 3 M. 30H]
MPUCTOCOBAHUMA [JI1 BU3HAYCHHS MEXaHIYHUX BJIACTHUBOCTEH MINIAHUX TPYHTIB,
pPO3CUITYACTUX IMICKIB Ta IHIIUX CTPYKTYPHO-HECTIMKMX IPYHTIB, y SKHX B1IOIp
MOHOJIITIB € HEMOXJIUBUM 200 YCKIaTHEHUM.

30H]1 Ma€e CIPOUIEHY KOHCTPYKUIIO, B SIKIM:

— BIJICYTHI BTpaTH €Heprii yaapy;

— He TOTPeOYIOThCS TOPIBHAIbHI BUIPOOYBAHHA 3 TMPUCTPOSIMU IHIIUX
CTaHAAPTHUX PO3MIPIB.

[[ITanry BUTOTOBJIEHI 3 TOCWJICHUX CYUUIBHOTATHYTUX CTaJIeBUX TpyO 13
My(dTOBO-3aMKOBHUM 3’€JIHAHHSM, a TaKOX TMepen0ayeHO BUKOPWUCTAHHA MOJIOTa 3
BHYTPIIIHIM IIITOKOM, IO JO3BOJMJIO BIJIMOBUTHCS BijJl KOBajja (BIEplIie B I[bOMY
KJaci mpwiaiB). BincyTHICT KOBajja 3MEHIIYe BTpaTH €HEprii ynaapy. 3aBAsKd
HasIBHOCTI MPOOOBIIOIPHUKA 30H]I JI03BOJISIE€ TTPOBOJUTH 30HyBaHHS BIAMOBIIHO 0
cranaapty SPT (Standard Penetration Test).

s Buxkonanns SPT-BumpoOyBanb 3a cranmapramu ASTM ta EN 30HI
J0JTaTKOBO KOMILJIEKTYEThCS CHEeLIaJIbHO po3pobIeHUM TIOJICTIIICHAM
MpoOOBIAOIPHUKOM — IPYHTOHOCOM 13 TOCTPOIO HMXKHBOIO KPOMKOIO (TaKOXK BIEpILE
B I[bOMY KJAacCl BITYM3HSHUX NPUCTPOiB). [lpunag € yHiIBepcalbHUM, OCKIJIBKU
JI03BOJISIE BUKOPUCTOBYBAaTU $IK OJHOPA30Bl1 (BTpay€Hi) CTaHIAPTHI KOHYCH, TaK 1
MOJIOT CKJIaJJaTbHOI KOHCTPYKIIIi (BIEpIIe B I[bOMY KJIaci MPUCTPOIB).

Pe3yabTatu Ta 00roBOpeHHsi. 30H] IIIJIKOM MOXE OyTH 3aCTOCOBAHUN TPHU
OyIIBHUIITBI BiliCbKOBUX 00'€kTiB. OCOOJIMBO HOTO BUKOPUCTAHHS € JTOIIJIBHUM I

yac 3BEJICHHS IMMJI36MHUX YKPUTTIB, MPOTHUTAHKOBUX POBIB TOIIO. Takox 3a
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JIOTIOMOTOI0  IIHOTO TPHUCTPOI0 MOXKYTh MONEPEIHBO BUIPOOOBYBATUCH TPYHTH
KOJOHHUX IUISIXiB, OCOOJMBO Ti, AKI € MAaJONPOXIAHUMH JUIsI BaKKOi KOJICHOI
BiticekoBoi TexHiku (CAY, 3PK tomo) [1-9].

OpnHak, 3 ypaxyBaHHSM HEOOXITHOCTI TPOXOJKH TEXHOTCHHHX HACHITHUX
IPYHTIB, MOLIMPEHUX y paloHax BEJCHHS OOMOBUX i, 1M 30H] y BIHCHKOBOMY
BUKOHAHHI MOTpedye NOJAaTKOBUX oOIIii. 30kpema, BianoBiaHo 10 Bumor JICTY
[10], 30HD OyB [MOIATKOBO OCHANICHHWH IUIOCKHM JIOJIOTOM Ta pPO30ipHUM
[IEHTPATOpOM, M0 TaKOX BIIEPIIE 3aCTOCOBYEThCS Yy MPHCTPOSIX TOIIOHOTO

MPU3HAYEHHS IbOTO KJacy) (puc. 2).

Al

Puc. 2. Po30ipuuii neHrparop

BucHoBKH. 3aBAsSKU J0JIOTY 3'SBUIIACS MOKIIMBICTh IPOXOJKH MaJTOMOTYKHHUX
MPOILIAPKIB IIJIBHUX TEXHOTC€HHUX IPYHTIB, a pO30IpHUN LEHTpATOp CHelialbHOi
MOJIETHIEHOI KOHCTPYKIIi TOJIernrye poOOTy 31 MITaHraMu 3 MY(TOBO-3aMKOBHUM
3’€IHaHHAM. Mo/iepHi30BaHa KOHCTPYKLIiSl 30HAY MOke OyTH 3aCTOCOBaHa B MPOIIEC]
JOCTIKEHHS TPYHTOBUX YMOBAaX MalJaHUMKY TIiJ] yac 3BEJICHHs BIICBKOBUX CIIOPY

MEPEJIIK JIITEPATYPH:

1.US Army TOE Devel Guide. TOE NO 05423C000. Headquarters

Departament of the Army, Washington, DC, 5. August 1999.
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3.D. Rowland, JW. Peal: Soft Ground Performance Prediction and
Assessment for Wheeled and Tracked Vehicles. Proceedings of the Institute of
Mechanical Engineers, Grossbritannien, Ne 205/75.

4. D. Rowland: A Review of Vehicle Design for Soft Ground Operation.
Proceedings of the International Society of Terrain-Vehicles Systems (ISTVS), 1975.
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imxeHepaux miapo3niiB 3CY / YkpaiHchkuii xKypHaia OyIiBHUIITBA Ta apXiTEKTypH,
Ne 6 (024), 2024, - C. 123-127 DOI:10.30838/UJCEA.2312.271224.123.11109.

10. ACTY B B.2.1-9:2016 Ipyaru. MeToau MOJBOBUX BHUIPOOYBAHb

CTATUYHHM 1 TUHAMIYHUM 30HTyBaHHSM.
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YK 004.7
JOCJIIZKEHHA KOMBIHATOPHUX ITIOTOKOBHUX 3ATAY HA
IJIAHAPHOMY I'PA®I KOMIT’IOTEPHOI MEPEXI

TixonoB Bikrop IBaHoBHY

I.T.H., TOLIEHT

ABopcbka Ouibra MmuxaiijiiBHa

CT. BUKJIaJja4

JlepaBHUM YHIBEPCUTET IHTEICKTyaTbHUX TEXHOJOT1H Ta 3B's13Ky, YKpaiHa
Tixonos Cepriii BikropoBu4

acrmipaHT

HanionansHuil yHiBepcuteT «Onecbka ModiTeXHIKa», YKpaiHa

Beryn. MepexeBi rpadgu Ta KOMOIHATOPHI 3aj1a4i HA HUX BIITPAIOTh BAXKIUBY
pOJIb Y TEIEKOMYHIKAIIsX, 1HPOPMATHUIIL, JIOTICTHUII Ta IHIIMX Taly3iX 3HaHb MPHU
MONIYKY ONTUMalIbHUX (TOOTO HaWKpaluX Yy MEBHOMY CEHCl) PIllleHb, MapaMeTpiB
abo anroputMmiB nil. MepexeBuil rpad, sk aOCTpakTHa MaTeMaTUYHa MOJEIIb,
OMHUCYE CHUCTEMY BIJHOCMH Ha MHOXHUHI pealbHUX O00'eKTIB (KOMIT'IOTEPIB,
JIOKYMEHTIB, CKJIA1B, JIFOACH TOIIO) 110 1IeHTU(]IKYIOThCA BepIInHAMU Tpady.

['pad OyBae BiAKpUTHMM (3a HASIBHOCTI OJIHI€EI a00 MEKIIBKOX BEPIIMH 13
30BHIIIHIMU 3B'SI3KaMM — Mojrocamu rpada), abo 3aMKHYTUM (3a B1ICYTHOCTI TaKHX).
I'pad moxe matu pizHi popmu nonanHs (Bi3yalibHY, MAaTPUUHY, aJIreOpaiyHy Ta 1HIII,
puc. 1). ¥V joricTuiii 4acTo po3TJsAaloTh TaK 3BaHl «IulaHapHi rpadu» 110
B1IOOPaXYIOThCA Ha IUIOMIMHI 0€3 TMepeTuHy OyIb-IKUX CBOiX poOep; BOHHU €
OKpPEMHUM BHUMAJAKOM IpadiB 3arajibHOT0 BUTIISAY, K1 Y IIbOMY CEHCl MOXKHA HAa3BaTU
«o0'eMHMMU Tpadamm» [1].

Hosinbauii 00’emuuii rpad G(V) i3 kigbKicTiO BepiimH V<4 Ta TOBHUM
HaboOpoM CBOIX poOep 3aBxAM € MiuaHapHuM. Hampukinaa, noBHUM BiAKpUTHI Tpad
G(4) mae 6 BHYTpINIHIX poOep, i HOro Jerko BioOpa3uTH HA IUIOMIMHI 0€3 )KOIHOTO
nepetuny podep (puc. 1). Haromicts, mianapuuii rpad PG(V), V=5 3aBxkau mae
MEHIITy MO>KJIUBY KUIBKICTh poOep MOPIBHSIHO 3 aHAJOTIYHUM IO KUIBKOCTI BEPIIUH

00’emanm tpadom G(V). Tak, moBuuit 00’emuuii rpadp G(5) mae 10 pobGep, a
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MaKcHMaJjbHa KiJIbKICTh poOep BiamoBigHoro miaHapuoro rpadgy PG(5) — Tinbku 9

pooep.

S A|B il
S| (7H7D | 2|4 1
A 0 6 3
B 0 6 5
T 1 0| 0| (84+-8)
a) Bisyanbhauit rpad 6) Marpuunuii rpad

{X,Y,d)} = {(S, T, 1+i-1);, (S, A, 2+i-0)2, (A, T, 3+i-0)3, (S, B, 4+i-0)4,
(Bv T: 5+i'0)5’ (A, Bv 6+l6)6’ (S’ S; 7+i'7)7, (Ts Ta 8+i'8)2}'

B) AsreOpaiunuii rpad

Puc. 1. ®opmu rpady: a) BisyaabHa; 0) MAaTpU4HA; B) ajredpaiuHa

KitouoBUM NMHUTAHHSM Yy BHpIIIEHHI KOMOIHATOPHUX 3aBJaHb HAa MEPEKEBUX
rpadax € oliHKa KUIBKOCTI BapiaHTIB MOTEHUIMHO MOJIMBUX PIIIEHb — TaK 3BaHOTO
«aepeBa MOWYKYy» (LUIAXIB, CTPYKTYp, NOTOKIB Tomio). Ilapamerpu «znepea
MONIYKY» BHU3HAYAIOTh OOUYMCITIOBAJIBHY CKJIQJHICTh BIAMOBIIHUX aJITOPUTMIB (Yac,
nam’siTh 1 IIBHUJKOJIIO MPOLIEcOpa), 1 3aeKaTh BiJl CTPYKTYpPH MEpEXeBOro rpady.
YacTtuHy 3 UX MapamMeTpiB MOXKHA paxyBaTu Mo 6a30BuX GopMynax KOMOIHATOPUKH
1 anmroputMiB onTumizaiii [2]. Tak, MakCUMalbHUH MOTIK JBOIOJIFOCHOI JIOTICTUYHOT
MepexXl 3 OpIEHTOBAHMMH KaHajdaMHu 3B 53Ky, OOUHCIIOIOTHCS 32 aJITOPUTMAMHU
®opna-dDankepcona, Jlinina Tomo. Koxken 3 HuX mae cBoi cdepy 3acTocyBaHHS 1
OLIIHKH CKJIAJIHOCTI 1110 Bu3HavaeThes pynkmicro O(V), ae V — BEKTOp BIACTUBOCTEMH
rpady, HaMPUKIAJ, KUTbKICTh Horo BepiuH i poodep [3], [4].

CydacHi koMm’roTepHi Mepexi [HTepHery pedeil 3 ONTHYHUMH 1
0e3npOBITHUMH JTIHISIMH 3/1aTHI JTUHAMIYHO HAJAIITOBYBATH CBOIO CTPYKTYpPY, Y T.4.,
MPOIMYCKHY 3/IaTHICTh KaHaNIB 3B’S3Ky Yy 3YyCTPIYHUX HamnpsMKax (TaKk 3BaHi
«[Iporpamuo koHbirypyBanHi mepexi», abo “Software Defined Networks” SDN).
MopnemtoBanust mepexxk SDN opienToBaHMMHU Tpadamu, TpUTAMaHHUMU JIOTICTUIHUM
MepekaMm, He € aJIeKBaTHUM, 1 TOMY OOMEXY€ MOTEHUIMHO MOXIUBY €()EeKTUBHICTb
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pE3yIIbTaTIB.

Hapasi, nna mepexx SDN 3amouatkoBaHo HOBUM THIT Mojeineil — «BilbHO-
opieHToBaHI 3BaxkeHi rpadm» (Free-oriented Weighted Graphs FWG), a Takox
BIJIMOBITHUM METOJ] OOYMCICHHS MAKCHMAJIbHOTO IIOTOKY Ha JBOIMOJIOCHOMY
mwianapaoMy rpadi tury FWG (nmosuaunmo neit meton “Maxflow-STP/FWG™), mis
SAKOTO OTPUMAHO KOMOIHATOpHI (OpMyJH, 30KpeMa KiJIbKICTh TOTOKOBUX HUIAXIB SIK
OIIHKY CKJIQJIHOCT1 QJITOPUTMY TOIIYKY 32 YMOBH HE3aJIEKHOCTI IUIAXIB [5].

Komm’'torepae mopmemoBanns Metony  “Maxflow-STP/FWG”  BusiBuiio
HEKOPEKTHICTh JTaHOI OIlIHKHM 4Yepe3 Te, M0 HEe BCi BpPaxOBaHI BAapiaHTH IOIIYKYy €
He3aiekHUMU. OKpIM TOro, JAaHUW METOJl HE peanizye po3MOojAlI MaKCUMAJIbHOTO
MOTOKY I10 TUIKaX Mepexi (1 He 1a€ KOMOIHATOPHOI OLIHKHM CKJIQHOCTI TaKoi 3aj1ayi),
a JIUIIe 3HAXOJWUTh 3arajbHy BEJIMYMHY MaKCUMAJIbHOTO MOTOKY (MOAIOHO 1HIIMM
METOJIaM MaKCHUMi3allii TOTOKY B JBOIMOJIOCHUX MEpEkKax).

VY 3B’3Ky 3 UM, € aKmyanibHum TONAIBIIUNA PO3BUTOK KOMOIHATOPHUX
METOJ[IB ONTUMI3aIlli B KOMITIOTEPHHUX CHCTEMax 1 Mepekax 3 THYUYKO
KOH(IrypOBaHMMH KaHaJIaMU 3B’ A3KY.

MeTowo aaHoi PoOOTH € YOOCKOHANEHHS KOMOIHAMOPHUX OYIHOK OJisl
PO38 A3aHHA ~ NOMOKOBUX 3a0a4 HA  OBONOJIOCHOMY  8LIbHO-OPIEHMOBAHOMY
NIAHAPHOMY epaghi KOMn 10mepHoi Mepedici.

Jlnst  peamizamii  mocTaBiIeHOi MeTH, B poOOTI TMPOBEACHO aHam3 1
cucrteMmaTuzaiito 6a30Bux QGopmyiau komMOiHATOpuku (po3ain 1), ymockoHaneHO Ta
pPO3IIMPEHO KOMOIHATOPHI OI[IHKM TOTOKOBUX 3aJa4 Ha BUIBHO-OPIEHTOBAHMUX
miaHapaux rpadax (po3ain 2), miJACYMOBaHO 1 OOrOBOPEHO OCHOBHI Pe3yJIbTaTh
poOOTH, $KI CHOPSAMOBAaHI HAa 3aCTOCYBAHHS Yy MPOTrPaMHO-KOH(DITypOBaHUX
KOMIT' FOTepHHUX cucTteMax 1 Mepexxkax SDN (po3ain 3).

1. CucremaTusauisa 6a3oBux popmys KOMOIHATOPUKH

Sk 3a3HayeHO BUIIE, MEBHI MapaMETPUUYHI OLIHKKA Yy TMOIIYKOBUX 3aJadax
onTuMi3ailii Ha MepeKeBUX rpadax MOKHa OTPUMATH HA OCHOBI 3arajJibHO BIJOMHX
0a3zoBuX (QopMya KOMOIHATOPWUKH, CHUCTEMHO BIOPSJIKOBAHUX B JaHiii poOOTI 3

ypaxyBaHHSAM iX 3MICTOBHOI 1HTepIIpeTallii Ta ogHo3Ha4yHol imeHTudikamii (Tab. 1).
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Penaxiiiini aBTOPCHKI MPaBKU CTOCYIOTHCS PSAKIB 2, 3, 4, 6 1i€i Tabmur.

Taoauusa 1
Ne Ilo3HaueHHs Komenrap (EN) KomenTap (UA) 3MicTOBHA IHTEpNpETaLis
. Poamimenns n nacaxupie B asTo0yci mo Mac n Miclb
1 P(n) =n! Permutations s JIns macaxwpis {a, b, c}:n=3; P@)=3!=1.2-3 =6,
of n elements (enopaaxosasi D e L MuoxHHa 3 6 nepecTanoBok mo Micuax {1 ,2 ,3 }:
GHER{CHTIB) {(a, b, c); (a,c, b); (b, a, ¢); (b, ¢, a); (c, a, b); (c, b, a)}

5 | Wm)=n!/m(k)

Words
of n-letter repeated

CnoBo-yTBOpEHHS
3 n J1iTep 3 NOBTOpPaMH

Habop nmitep {mam}: n=3 ; ki(m) = 2; ka(a) = 1.
Win) =3!/(2!x1)=3.
Habop cnis = {amm, mam, mma}

3 N(n, k) = nk

Numbers
by k of n elements

Yucno-yTBOpeHHA
BIIO, oBaHi Habopu o k i3 n

Muo#mna {X} K-po3paIHHX YHCEl, YTBOPEHHX HA
MHOKHHI 3 R IHPPOBHX CHMBOJIIB,
Hiak=3;n=2:N(n,k)=nk=25=8§;

elieMeHTIB 6e3 MoBTOpiB)

/IEMEHTIB 3 IOBTOPAMH) {x}= {000, 001, 010, 011, 100, 101, 110, 111}
v Komanja k y4acHHKIB 3MaraHs (3 pefiTHHraMH)
4 =n! 1 VI EREE 0OpaHHX i3 TPEHYBAIBHOI TPYIIIB Nl CIIOPTCMEHIB.
A, k) = n!/(n—k) b .:r:an%em]ents (BnopanKoBaHi BHOIPKH HOnak=2 n=4 cnoprcmenn {a, b, c,d}:
y n of 0 elements nokizn A(n, k) =41/(4-2)! =41/2!=34=12.

Moxmmei 12 sapianTie ckIagy KOMaHIH:
{ab, ac, ba, bc, ca, cb, ad, da, cd, dc, db, bd}; (ab#ba)

5 C(n,k)=n!/
k! (n-k)!)

Combinations
by k < mn of n elements
(binomial coefficients)

IMoeananns:

HEBIOPAIKOBAH] BHOIPKH
no k i3 N enementis Ge3

Komanga k yuacHuKiB 3Marasb (6e3 peiTHHTIB)
00paHHX i3 TPEHYBAILHOI IPYTIIE! N CIOPTCMEHIB.
HOuak=2 n=4 cnoprcmenn {a, b, c, d}:
C(n, k) =4!/[2!- (4-2)!]=4!/(21-2!)=6.

MOBTOPIB MoxIHBi 6 BapiaHTIB CKIay KOMAH/IH:
(6inomni koedimienTn) {(a, b); (a, c); (a, d); (b, ); (b, d); (c, d)}
Ch(n, k) = (n+k-1)! / Choices BH&EP‘“‘_’: Kpamunig Mae 3 THIH mykepok. Kymama 2 mykepkn.
6 - (n-1)!) k things of n types HeBIOpAKoBANi HaGopK n=3; k=2. Ch(n,k)=4!/21x2!)=23=6.
1o K 3 n pi3sHHX THIIB €IIEMEHTIB {(a, a), (b, b), (¢, ©), {(a, b), (a, ©), (b, )}
Bubip hopMyaH 3a0eKHTE BiJl BIOPAIKYBAHHA MH HE-BIIOPAIKY TiB, @ TAKOXK BijJl HAGOPY 4 BHOIpKH (TOOTO, 3 MOKIHBHMH NOBTOPAMH eleMEHTIB un Ges)

Pozrisitnemo neranpHine popMynu y psakax 2, 3, 4, 6 tabmauui 1.

®opmyina 2 (T. 3B. MOJTTHOMIATBHUN KOEPIIIEHT) € HEMPOCTOIO JIJISi PO3YMIHHS
3 i (popManbHOTO BU3HAYEHHS; OJIHAK, ii JIETIIEe YCBIJOMUTH Ha MPUKIaal 3HAHOMOI
BCIM TUTyTaHMHHU Yy TIOPSIKY JITEp MpU HaOopi okpeMux ciiB B pemakrtopi Word.
Skmo 3amicTe “‘Mam” MOMIJIKOBO BBEIEGHO “@mm”, TO € Tpu OYEBUJIHI
anbTepHATUBHM {amMM, Mam, mma}, 3 sSIKUX JHILIEe “Mam’” Ma€e KOPEKTHUH 3MICT 1 Oyze
3anpornonoBana peaakropom Word miis aBro-mifcraHoBku. Tomy 3amicts P(N), Hamu
BBesieHo HoBe iM’st W(N) mis dopmynu 2, sike acouiroeTbes 3 pepaktopom Word ta
HamucaHHsAM ciiB (WOrds). OkpiM Toro, Uist orneparlii «MHOXKEHHS 3a 1HIEKCOMY, Y
dbopmysi J0IaTKOBO BHUKOPHUCTAHO TperbKy jitepy Il (aHamoriyHo 3 omepariieo X
JI0JIaBaHHS 32 THIEKCOM).

k)Y = n*

IHTEPIPETAIFO-YTBOPCHHS PI3HUX IIUIUX YHUCENl BIOPSIKOBAaHMMU Habopamu 1mo K

dopmyna  N(n, y paaky 3 (Tab. 1) mae TuUMOBY HAOUHY

mudp B oOpaniii cuctemi umcieHHs 3 N mudp. Hanpuxman, neiiikoBi uncna (N=2,

muppu: 0, 1); necsatkosi uncna (N=10, uudpu: 0, 1, 2, 3, ..., 9); uricTHAAIATUPIUHI
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gucna (=16, mudpu: 0, 1, 2, ..., 9, A, B, C, D, E, F). Jlerko 6auntn, mo asoma
JIECSTKOBAMH HH(ppaMi MOXHA cTBOpHTH piBHO 10° = 100 pizaux uncen (Bix 0 10
99), Tppoma mudpamu — pisHo 10° = 1000 umcen (Bim 0 mzo 999), i Tax maii.
AHTTIIHCHEKOI0 MOBOIO «4HCIIay - I1e “NUMbers’. 3a i€l JOriku, 3aMiCTh TPAIUIIHHOTO
M’ A (T. 3B. “Arrangements”, abo «po3MiIleHHs 3 TOBTOPEHHSIMUY ), aBTOPH BBEIIH
iM’s “N”.

®opmyna 4 (Tab. 1), 3a3Bu4ail, mMo3HAYAETHCS SAK (DYHKITIS A, TobTO
MOBHICTIO CIIBIIAJA€ 32 CBOIM TPATUIIHHUM IM’SIM 3 TMOMEPEAHBOIO (HOpMyIon 3.
[Ipu oMy po3yMiHHS 3MICTy KOXHOI 3 ¢Gopmyn 3 Ta 4 morpedye A0JaTKOBOTO
po3’sicHeHHs (popmynia 3 — e «PO3MIIIECHHS 3 TOBTOPEHHSAMM», a 4 — «PO3MIIICHHS
0e3 oBTOpeHbY»). Take HesBHE BU3HAYEHHS (YHKIIM 3 OJHAKOBUMU IMEHAMH Y IIHX
JBOX Pi3HUX (PopMyrnax YCKJIQJHIOE iXHE PO3yMIHHS 1 KOPEKTHE BUKOpUCTaHHs. B
naHii podoti, s dopmynu 4 30epekeHo Ha3By ¢yHKIIT jgiTeporo A(n, K) Bix
“Arrangements” (po3MilleHHs ), a OCKUIBKH 1151 Ha3Ba € YHIKaJIbHOIO B MEKax TabJuIIi
I, To BoHa He mnOTpedye MOAATKOBUX IOSCHEHb. 3MICTOBHA IHTEpIpETaIis
KoMmOiHaTOpHOI opmynu 4, 0 HaBeAeHAa y Tabnuil 1, € HaOYHOI, HATOMICTb,
CYTTEBO BIJIPI3HAETHCS B1J CEMAaHTHKH IOTIEPEIHBOI (hopMyu 3.

®opmynu 5 («01HOMHI KoeditienTn») 1 6 (Tab. 1) B miTepaTypi MO3HAYAOTH
oxHakoBo cuMBosioM «Cy» (“Combinations™); mepmry Ha3uBarOTh «KOMOIHAIlT Oe3
MOBTOPEHb», a IHIIY — «KOMOIHAIil 3 TOBTOPEHHAMH». SIK 1 y NONEepeIHbBOMY
BUnajky (popmynu 3 i 4), Taka ABO3HAYHICTH HE CIPHUSE YCBIIOMJICHHIO CEMaHTHUKU
CXOKHX 32 Ha3BOIO MOHSTH. 3a X MIpKyBaHb, MU 3aMiHWIN iM sl QyHKIIT 6 “C” Ha
“Ch” (ig “Choices” - BUOIpKH).

CucremaruszoBani Buile Gopmynu komoOiHaTopuku (Tad. 1) He BUUEpHYIOTH
pPI3HOMAHITTS TOTOKOBMX 3aJady Ha MepexeBux Trpadax. [ami aHamizyroThCs
KOMOIHATOPHI aCMEKTH 3a/1a4l MOUIYKY IUISAXIB Ta pO3MOLITy MAaKCUMAJILHOTO IMTOTOKY
Ha BUIbHO-OpieHTOBaHOMY ST-1mmaHapHoMy rpadi kommn 1otepHoi Mmepesxi SDN.

2. Kom0iHATOpHI acnieKTH Ha BiJIbHO-OPi€HTOBAHOMY IJIAHAPHOMY rpadi

Po3riissHeMo HOopMalTi30BaHMH BiIbHO-opieHTOBaHMK ST-mianapuuii rpad V(5)

3 mwarn BepmwH Ha puc. 2, [5]. BepmmHm Ta pebpa rpady moiMeHOBaHI
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HaTypaJbHUMHU YUCJIAMH, a TIPS 3 IM’SIM KOKHOTO pebpa y TyKKax M0o3HAYEHO HOoTro
Bary. Y KOHTEKCTI MOJENIOBaHHA 1H(GOpPMAIIHHUX TIOTOKIB IPOrpamMHO-
koH(pirypoBanoi Mepexxki SDN, Bara peOpa o3Hauae €MHICTh KaHaTy 3B’SI3KYy MiX
BI/IMTOBIIHUMH BY3JIaMH MEPEXKi, HE3JIC)KHO BiJ HAmpsMKy Tiepeaadi JaHUX B
OKpPEMHX CKJIaJIOBUX 3araJIbHOr0 MOTOKY Yepe3 pedpo.

HopmamizoBana ¢gopma rpady V(N) nependadae iioro omgHakoBy yHi(iKoBaHY
CTPYKTYPY s 3a7aHoi KUTBbKOCTI BepiuH N, He3anexHo BiJ (pakTUIHOI KUTBKOCTI
pobep (i BIANMOBIAHMX KaHAJIB 3B’SA3Ky y Mepexi mo moaemoerbes). I'pad V(N)
Oymy€eTbesl «3HHU3Y-I0TOpHU», TOYUHAIOYHN 3 elleMeHTapHoro rpady V(3) mo mae tpu
BEepUIMHU 1 Tpu pedpa (puc. 2). KoxHa HacTynHa BepiivHa nogae 10 rpady 3 HOBHX
peopa. Taxk, rpad V(4) mae 6 podep; V5) — 8 pobep, Tomio. B 3araipHOMY BHITAJIKY,
rpad V(N) mae 3(N-2) podep, N>3.

Skmo Bara pebpa HyJIbOBa, 1€ O3Hauyae, MO pedpo BiAcyTHE. Bimkpura
BepmmHa «1» (momioc) rpady V o3Hauae «BHUTOK» — JpKepeno S (“Source™)
3arajlbHOr0 TMOTOKY, a TMOJIIOC «2» — 1€ «CTIK» MOTOKY, TOOTO MOro KiHIIEBUU
orpumyBau T (“Target”). Ockinbku rpad V € BUIBHO-OPIEHTOBAHUM, TO TOHSTTS
«BUTOK» 1 «CTIK» MOTOKY € YMOBHHMH (BECh MOTIK, a TAKOXK HOT0 OKpeMi CKJIaJIOBI,

MOKYTh MPOXOAUTH B 000X HampsiMKax Bix S 70 T 1 HaBMakm).

Puc. 2. HopmaJizoBanuii BijibHO-opieHTOBaHui ST-muianapuuii rpad V(5)
JI71st HopMali30BaHOTO BUIBHO-OpieHTOBaHOTrO ST-miaHapHoro rpady B poOoTi

[5] oTpumano m’sTh komOiHaTOpHUX (opmyn (Tabd. 2). OctanHs onucye
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pizaomaniTTst STAP(V) ST-nmsixiB mixk BepmmHamu S 1 T rpady 3 V BepmmHamu sk
OLIHKY CKJIaJAHOCTI nomyky uuiaxiB. Hanpuknan, STAP(6)=1+(6-1)-(6-2)/2=11. Taka
OLIIHKa HE BPAaXOBY€E 3aJEKHICTh IUIAX1B, HATOMICTb, OLIIHKY HE3aJEKHHUX IUIAXIB JAa€
dopmyna 4: STPV(6)=8. OTxe, o1liHKa CKIaAHOCTI 1O GOPMYJIi 5 € 3aBUILIEHOIO.

Taoaunnga 2

Ne | Ilosmauenns Komentap (EN) il I(oue (UA)

3uicrosxa iH”Depl'I

GE(V)=V-(V-1)/2 Graph Edges Kinekicts pobep y nosHOMY BinkHo-0pieHTOBAHMI 3BAKCHHI TOBHHI
. V23 on free-oriented full BiIbHO-OpicHTOBaHOMY rpadi 3 V G20 R T
V-Graph BCPLIHHAME V-I'pad 3 kinekicTio Bepmun V = 6:
GE(V)=6(6-1)2=15
PGE (V) =3(V-2) Planar Graph Edges Kinsxicts pobep y noxomy BinbHo-opieHTOBAHMIl 3BAKCHHIT TOBHHI IIAHAPHHI
2 va3 free-oriented weighted BUTBHO-O0DIEHTOBAHOMY rpad 3 V = 6 Bepuimmami:
full planar V-Graph ruianapHoMy rpagi PGE (V) =3 (6-2) = 12

3 V pepumHamu

Kinbkicts nesanexannx h-hop Bineno-opienToBan#ii 3paxeHuii noBHuil naanapamii

STPh(V,h)=V-h ST/Independent h-hop

3 e LUISXIB HA MOBHOMY BUIBHO- rpad 3 V = 6 BepmmHaMu:
h<Va3 P?uﬂll]s Tn ﬁei,onen;fd OpIEHTOBAHOMY TIAHAPHOMY STPh(6,1)=1; STPh(6,2)=4; STPh(6,3)=3;
pranar V-grap rpadi 3 V sepurmami STPh(6,4)=2; STPh(6,5)=1
h!axcnmmaa KiABKICTS BinsHo-opieHTOBaHKI 3BaXeHHI NOBHHH NIaHAPHHI
4 STP(V) = 2-(V-2 ST/Independent Paths L st s rpad 3 V = 6 BepuiHnamu:
V) -2) on free-oriented full ULIAXIB Ha IOBHOMY BiAbHO- P(V)= 11+ (V-2n + L3+ Lo+ ... +lya
3 OPIEHTOBAHOMY ILIAHAPHOMY PO)=1Li+42+ 13+ 14+ 15 =8
planar V-graph rpadi 3 V Bepumanamu
STAP(V) = ST-Alternative Paths PISHOMAHITIA ATLTePHATHBHIX Bi/ibHO-0pieHTOBaNHIT 3BaKeHHil NOBHHIT IIaHAPHI
5 1+4(V-1) - (V-2) /2 on free-oriented full HUIAXIB Ha BUILHO-OPICHTOBAHOMY rpadhs V. = 6 BepIEEAM:
lanar V- h MOBHOMY TIAHAPHOMY _ Py _
V23 planar V-grapi rpadii 3 V epmmmans STP(V)=1+(6-1)(6-2)/2=11
Bubip dopmynn sanexnTs Bia BAHHA Y HE: TiB, a TAKOXK Bijl HaGopy 4M Bubipkn (ToOTO, 3 MOK il TiB n He3)

B naniit po60oTI MoKa3aHo, IO MOMIYK HE3aJEKHUX HUISIXIB MOTpedye OUTbLIOT
KUTBKOCTI aJlbTEPHATUBHUX BaplaHTIB MOPIBHIHO 3 BUILE 3a3HAYEHOI0. J[J1 KUIBKOCTI
BepinH 3 <V< 7 HaMU eMITIPUYHO OTPUMAHO JEPEBO MOMTYKY NuLsixiB Py. 30kpema

Ps= {(1), (2, 3)}; nBa ST-nutsixu.

P,={Ps, (5,6),(5,4,3), (2,4, 6)}; 0’stp ST-ILIIXIB.

Ps={P4,(8,9),(8,7,6),(5,7,9),(8,7,4,3),(2,4,7,9)}; necarp ST-uusaxis.

VY HaBejeHIN BUllle TOCTIAOBHOCTI NUIAXIB P3, P4, Ps € meBHa 3aKOHOMIPHICTB,
mo oO0yMOBJIEHa CMOcOOOM MOOYIOBH HOPMAali30BaHOTO IIaHApHOTO Tpady 3
KOHKPETHOIO KIJTBKICTIO BEPIUMH 32 MPUHIUIIOM «3HU3Y - JA0ropm». Po3ymiHHA 1i€i
3aKOHOMIPHOCTI J0O3BOJIUTH CTBOPUTH PEKYPCHUBHHI alTOPUTM I MOOYI0BU JIepeBa
MONIYKY NUISX1B. ¥Y3arajlbHEHHS I[LOTO PE3YbTaTy IS JOBUIBHOI KIJTBKOCTI BEPIIUH
V nHa ST-nmanapHomy rpadi € npeaMeToM MOJATbIITUX TOCTIKEHb.

3. Pe3yabTaTu T2 00roBOpeHHs

OCHOBHHMM PE3yIbTaTOM POOOTH € YAOCKOHAJIEHHS KOMOIHATOPHUX OILIIHOK JJIst
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pO3B’s3aHHSI  MOTOKOBUX 3aJad HAa JBOTOJIOCHOMY BUIBHO-OPIEHTOBAHOMY
mIaHapHOMy rpadi KOMITIOTEPHOT MEpeXi Ha OCHOBI aHali3y 1 cHcTeMaTHh3arlii
0a30BHUX (opMyJT KOMOIHATOPUKH, a TAKOK OPUTIHATLHUX KOMOIHATOPHUX OIIIHOK Ha
HOPMaJTI30BaHOMY BUTBHO-OPIEHTOBAHOMY ITaHAPHOMY Tpadi 3 ABOMA MOJTFOCAMH.

B mexax 0OCHOBHOTO pe3yibTaTy, OTpUMaHO CIocid moOya0BU iepeBa MOILIYKY
HaWKOPOTIIUX MUISIXIB JIJIs1 PO3IO1TY MOTOKIB, a TAKOXK OIIHKY HOTO CKJIaAHOCTI JJIs
MJIAHAPHOTO JIBOMOJIIOCHOTO Tpady 3 KUTBKICTIO BEPIITNH 10 BOCEMHU.

ChopMynboBaHO HOBY akKTyaJdbHy KOMOIHAaTOpHY 3amady — po3poOka
y3arajibHEHOT0 AITOPUTMY JJIsl TOOYAOBU JiepeBa HAWKOPOTIIUX HUIAXIB 1 PO3MOALTY
MOTOKIB Ha JIBOTIOJIOCHOMY BUIBHO-OPIEHTOBAHOMY IIaHApHOMY Tpadi 3 TOBUILHUM
YUCJIOM BEPIINH, a TAKOX OI[IHKA CKJIAJHOCTI TAKOTO aJrOPUTMY.

OTtpumani B poOOTI TEOPETUYHI Pe3yJbTaTh MAIOTh MPUKJIAJAHE 3HAYCHHS IS
MOJAJIBIIOTO PO3BUTKY KOMOIHATOPHUX METOJIB ONTHUMI3auli 1H(OpMaIiitHUX

MOTOKIB y KOMIT FOTEPHUX CUCTEMAX Ta MEPEXkKax.
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BUITPOBYBAHHSA EJIEKTPOHHOI TEXHIKH AK JICBU METO/I
MIJIBULLEHHSA HAITHOCTI BUPOBIB

Tonuiit Harauis BosogumupiBua
Crapmuii HayKOBHH CITiBPOOITHUK
YkpaiHChbKU HAYKOBO-AOCTITHUN ITHCTUTYT
CHEIaJIbHOT TEXHIKH Ta CYJOBUX E€KCIIEPTH3
Cmyx6u Oe3nexkn Ykpainu,

M. KuiB, Ykpaina

Beryn. / Introductions.

Jnst BUpOOJEHHST BUCOKOSIKICHUX BHPOOIB €JIEKTPOHHOI TEXHIKH HEOOXIJTHO
BU3HAYUTH TOYHHUI MEXaHI3M HE3aJEKHOIrO IMIITBEPKEHHS OKA3HUKIB HAIMHOCTI.
J1J1st KOHTPOJIOBaHHS BiAMOBIIHOCTI BUPOOIB BUMOTAaM CTaHAAPTIB 1 TEXHIYHUX YMOB
Ha KOHKPETHI TIpyNnH, THUIHW, BUAM BHPOOIB YCTAHOBIIOIOTH IMPaBUJIa IXHBOIO
[IPUVMaHHS.

Mera podorn. / Aim.

Metoro poboTH € aHam3 ICHYIOUHMX KaTeropii BHIpPOOYBaHb 3 METONO
BCTAHOBJIEHHS 1H(OpMaIIii 1010 BIAMOBIAHOCTI 00'€KTa BUMOTAM II0JI0 HAAIMHOCTI,
BU3HAYEHUM Y TEXHIUHIA JOKYMEHTallli, Ta OL[IHUTH MOro 3/1aTHICTb BUKOHYBATH
He0OX1H1 (PYHKIIIT HIPOTATOM 3a1aHOTO TEPMIHY CITYKOH.

Marepianu Ta meroau./Materials and methods.

BunpoOyBaHHs Ha HaAIMHICTh TPOBOAATHCS ISl TOTO, 00 HA paHHIX eTanax
KUTTEBOTO IMKIYy BHPOOY BUSBUTH TOTEHIIMHI mpobiieMu, 3a0e3MeunuTu
BIIEBHEHICTh, IO cHucTeMa Oyze BIAMNOBIAATH 3aaHUM BuUMoram. Bupi0O BBaxkaroTh
TaKuM, 110 BUTPUMAB BUNPOOYBAHHS, SIKILIO HOTO BUIPOOYBAHO B MMOBHOMY 00Cs31 Ta
B TOCIIJOBHOCTI, $IKI BCTAHOBJCHO B HOPMATHBHIA JOKyMEHTAIlli HJis Tpynu
BUNPOOYBaHb, AKI MPOBOJATH, 1 BIJMOBIJA€ yCIM BUMOTaM JOKyMEHTalli, MIO0
MePEBIPSIOTH IMiJ1 Yac MUX BUMPOOYBAHb.

Pe3yabTaTn Ta odrosopenns./Results and discussion

J{nst BU3HAYEHHSI MOKA3HUKIB HAJIMHOCTI BAKOPUCTOBYIOTH JIBA METO/IU:

. HenapamempuyHuii — 3a HEBIJOMOIO BHJY 3aKOHY pO3MOILTY
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BUIAJKOBOI BEJIMYMHU (HAPOOITKY 0 BIAMOBHU, PECYpPCY, TEPMIHY CIYX OH, TEPMIHY
30epeKyBaHOCTI, TPUBAJIOCTI BITHOBJICHHS), SIKHA MICTHTh Yy €001 O€3MOoCepenHIo
OITIHKY IMOKa3HMKIB HAJAIHHOCTI 32 BUOIPKOBUMHU JaHUMHU,

. napamempuyHuil — 3a BIIOMOTO BHUAY 3aKOHY PO3MOJUTY BUIAJAKOBOI
BEJIMYMHHU, SIKUH MICTUTh Y COO1 OIIHKY MapaMeTpiB 3aKOHY PO3IMOLIY, 110 BXOIATh
y PO3paxyHKOBY (OpMyay MOKa3HHMKA HAJIAHOCTI, IIO0 BU3HAYAETHCS, Ta OILIHKY
MOKa3HUKA HAIHHOCTI 32 PO3PaxOBAaHUMU OI[IHKAMH ITapaMETPiB 3aKOHY PO3IMOJILITY.

IToka3HMKM HAOIMHOCTI, III0 MAalOTh 3MICT MAaTEMAaTHYHHUX CIIOIIBaHb
BUITAJIKOBUX BEJIIMYWH a00 IMOBIPHOCTEH MESIKWX BHUIAIKOBUX TOJIA, HE MOXYTh
OyTH TOYHO BHM3HA4Y€HI B MPOLECI KOHTPOJII Ta BHUIPOOYBaHb, BHACIIIOK YOrO
pillIeHHS] MPUHAMAaIOTh Ha MIJACTaBl iX OINHOK, SKI OTpUMaHi 3 Ti€l0 ab0 1HIIOIO
TOYHICTIO, a00 MNEPBHUHHUX JaHUX — HApPOOITKIB, YHUCEIBHOCTI BIJIMOB TOIIO.
CratuctuyHl BUNPOOYBAaHHS IUIAHYIOTh Y 3aJ€XKHOCTI Bl TUIy 00'€KTa,
BCTAHOBJICHUX OOMEXEHb HA TPUBAIICTh Ta BAPTICTh BUPOOYBAHb.

BunpoOyBaHnHs Ha HaAliHICT, B 3arajlbHOMY BHIVISIAI MNOJUISIOTBCS Ha
BHU3HAYAJIbHI Ta KOHTPOJIbHI.

BusznavanbHi BUnpoOyBanHs (determining tests) Ha HaAIHHICTh TPOBOJATHCS 3
METOI0 BU3HAYEHHS (PAKTUYHUX KUIbKICHUX TMOKa3HHWKIB HAAIMHOCTI JJIS OJHOTO 3
BaplaHTIB BUIPOOYBaHb, 1110 BiJMOBIJAIOTH 33/IaHUM YMOBaM 3aCTOCYBaHHS.

BusHayanbHi  BUNpPOOYBAaHHS ~ MPOBOJATHCS  MICAS  OCBOEHHS ~ 3HOBY
po3po0IeHNX abo MOJEpPHI30BAaHUX BHUPOOIB HA 3pa3kax, BUTOTOBJICHUX YXKe 3a
TEXHOJIOTI€10, 1110 BIJMOBIAae nepenadayyBaHOMY BHAY (cepiiiHOMY ab0 MacoBOMY)
BUpOOHMITBA. [Ipr BU3HAYATBLHUX BUMPOOYBAHHSX BHUKOHYETHCS TaKOXK IEpEBipKa
3aKOHY PO3MOJLTY BIAMOB JIJisi JAHOTO BUAY BUPOOY.

Pe3ynpTaT BHU3HAYAIbHUX BUINPOOYBAaHb CIY)KaTh MIJACTABOIO JJI OLIHKH
BIJIMOBITHOCTI (DaKTUYHUX MOKA3HUKIB HAAIMHOCTI BUPOOY BUMOTAM TEXHIYHUX YMOB
(TY).

KoutponbHi BunpoOyBanHs (proof-testing) Ha HaAIMHICTH NPOBOASTHCS 3
METOI KOHTPOJIO BIIIMOBIJIHOCTI KUIBKICHMX TOKa3HUKIB HQIIHHOCTI BiJIOBIIHUM

cragaapram ab6o TVY. Li BunpoOyBaHHS TNPOBOASTHCS MNEPIOAUYHO B TEPMIHH,
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nependadeHi craHgapraMd  abo TEXHIYHMMHM YMOBaMHM Ha JlaHuUH  BHPIO.
Kpamidikarmiitni  BUNpoOyBaHHS  BUKOHYIOTh JUIsl  OIIIHIOBAaHHS TOTOBHOCTI
BUPOOHUIITBA JI0 CEPIMHOTO BUITYCKaHHS BUPOOIB y 3aJaHOMY 00Cs31 i mepeBIpeHHS
iXHBOT BIZMTOBITHOCTI BUMOTaM cTaHAapTiB 1 TY Ha BUpoOH.

Bucunosku./Conclusions.

[TincymoByrOUM BUKJIaJICHE, MOYKHA 3a3HAYUTH, 110 B PE3YJIbTaTi BUMPOOYBaHb
HAa HAIIAHICTP € MOXJIMBICTH OTPUMAHHS JaHUX JJI1 OLIHKK Ta TOKPAIICHHS
MOKa3HUKIB HAJIMHOCTI 00'€KTIB, II0 BHKOPHUCTOBYIOTHCS B PIZHUX Tally3sX

MIPOMHMCIIOBOCTI Ta TEXHIKH.
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VIIK 662.61:621
3AKOHOMIPHOCTI TYPBYJIIBAII MOTOKY B MIKPOD®AKEJIBHUX
MAJIBHUKAX 3 [AJITHIPUYHAMHA CTABLIIBATOPAMU ITOTOKY

®dianko Haranis MuxaiijiiBHa,

JIOKT. TEXH. HayK, npodecop, wi.-kop. HAH VYkpainu, 3aB. Bigainy,
IlepenxoBcbkuii FQiii BiaaguciaaBosuy

KaHJI. TEXH. HayK, CT. HayK. CIIBp., TPOB. HayK. CIIBP.,

MepanoBa Harauisa OaeriBua,

KaH]I. TEXH. HayK, CT. HayK. CITIBP., TPOB. HAayK. CIIBP.,

Auabomiko Cepriii OJiekcaHApOBUY

KaHJIUJAT TEXHIYHUX HAYK, IPOBIIHUNA HaAyKOBH CIIBPOOITHUK
[acTutyT Texuiunoi Terodizuku HAH Ykpainu

M. KuiB, Ykpaina

Beryn.

PoGoui mpomecu 'y cTabULT3aTOPHUX  MNAJTBHUKOBUX  MPUCTPOSIX, iX
iHTeHCU(IKaIld € BaXJIMBUM MUTAHHSAM TMIJIBUIICHHS €(EKTUBHOCTI CIalIOBAHHS
nanuBa. [ mbOoro 3aCTOCOBYIOTHCS Pi3HI METOJU 1HTEeHCHbIKaIlli Teuli majuBa Ta
OKHCHIOBAYa B TAJIbHUKAX, TaKli SK BHUKOPHCTAHHS HIIl, CIICJIOHYBaHHS
crabimizatopiB [1-14]. V po6oTi, 110 po3risaaeTbes, s 1HTeHCU(IKaIlii MpoIeciB
BUKOPUCTOBYETHCS TAKUW METOJl 1HTEHCHU(IKAIli, sSIK BCTAHOBJICHHS MJIACTUHYACTUX
TypOymi3aTopiB MOTOKY. IIponoHyeTbcs AOCHIIKEHHS LMIIHAPUYHOIO MaJlbHUKA
CTabUII3aTOPHOTO THUITYy 3 TOJAuUCl0 TaJMBa Yepe3 CHUCTEMY OTBOpIB Ha OIuHIN
MOBEpXHI cTabiii3aTopa B 3HOCSYMM TOTIK OKHCIIOBada. Takok BHUOIp JaHOTO
najibHUKa $K O00'€KTa JOCHIJKEHHS, 3yMOBJICHUH 3pOCTAlOUMMH TOTpeOaMu
E€HEPreTUYHOI MPAKTHKH Yy 3aCTOCYBaHHI IUX MPUCTPOIB, CHEPOI0 BIPOBAHKEHHS
SKUX € BOTHETEXHIYH1 00'€KTH Majiol MOTY>KHOCTI.

Lisb podoTu.

B naniii poGoti Oyna mocTaBiieHa MeTa 3a JOMOMOTOI MaTeMaTUYHOTO
MOJICJIFOBAaHHSI BCTAHOBUTH €()EKT BIUIMBY Ha IHTEHCU(DIKAIIIO0 MPOLECIB CHAITIOBAHHS
MajBa BCTAHOBJICHHS TUIACTUHYATHX CTAOLM3aTOpiB B MINHAPUYHHUX IaJbHUKAX

cTaO1113aTOPHOTO THUITY.
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Puc. 1. [lo3n0B:xHiil nepepi3 HUWIIHAPUYHOTO cTA0III3ATOPHOI0 NAJBLHUKA 3
IUIACTHHYACTUMHU TYpOyai3aTopamMu NOTOKY: 1 — NMIIHAPUYHUI KaHAJ,
2 — HMJTiHAPUYHUIA cTadinizaTop mojaym'sa; 3 — razonoaawdi 0TBOPH;

4 — naacTUHYACTHIl TYpOYJIi3aTOp

['eomeTpryHi XapakTEpUCTUKH NaJlbHUKAa 3 TypOyii3aropaMu MOTOKY, LIO
pO3TISAAEThCA, TpEACTaBlieHI Ha puc. 1. Sk BuxigHi AaHl s JOCHIIKEHBb
npuiiManucs Takli 3HaueHHs: BiacTtaHb L1 Bij rasomnoparouux OTBOPIB O 3PHUBHOI
KpoMKH cTabumizatopa noaym's — 0,06 M; BuTpatu razy (merany) 10 m3/ronm;
KOe(ilI€EHT HAJJIMIIKY MOBITPS cTaHOBUB 1,l; aOcoyitoTHa TemIieparypa razy Ta
noBiTps — 300 K; iHTEHCHBHICTH TypOYJEHTHOCTI TMOTOKY Ha BXOJl B MaJbHUK
npuitmanacs piBHoOw 3%.

Huxde HaBenmeHi pe3ylbTaTd AOCTIHDKEHHS OTPUMAaHI 3 BHUKOPHUCTAHHAM
nporpamuoro nakery FLUENT.

Po3risitHeMo 3aKOHOMIPHOCTI Tedii NajivBa Ta OKHUCIIOBa4Ya B LUAJIHAPUUYHOMY
cTab1/113aTOPHOMY TAJTFHUKOBOMY MPHUCTPOi 32 HASBHOCTI HA MOTO 3PUBHIN KpOMII
MJIACTUHYACTUX TypOyJi3aTopiB MOTOKY Ta 3a iX BiJICyTHOCTi. BiamoBigHo 10
pEe3yNbTaTIiB  MATEMAaTUYHOTO MOJCIIOBAHHSA, YCTAaHOBKAa Ha 3pUBHIN KpOMII
cTabumizaTopa IJIACTUHYACTHX TypOymi3aTopiB, MPU3BOIUTH 1O ICTOTHOI 3MIHU
CTPYKTYpH TIOTOKY MajiBa Ta OKUCIIOBAYa.

Pe3yabTaT Ta 00roBopeHHs. J(OCIiKEHHS OKa3ajH, 1110 3a KOXKHUM 3 HUX

BUHHUKAIOTh 30HU PELUPKYIALIl, PO3MIPH SKUX 3HAYHO NEPEBUILYIOTh BEIUUYHHY
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PEIUPKYJIAIIIHOI 30HH B 3aKOPMOBIi o0macTi crabimizaropa, K y pa3i HasBHOCTI,
Tak 1 BiACYTHOCTI TypOymizaTopiB. [Ipu BukopuctanHi TypOyni3aTopiB JOBKHWHA 30HU
3BOPOTHHUX TOKIB 3a CTaO1113aTOpOM 301IbIITy€E€ThCs Maiike B 1,5 pa3u, a Takox B 1,3
pasu MiIBUIYETHCS MaKCHMajbHA IIBUIAKICTH Tedii B AaHii 30HI. TakuMm 4YHUHOM,
BCTAHOBJICHHSl TUIACTMHYACTUX TYypOyJi3aTOpiB CHPUSATIMBO BIUIMBAE Ha YMOBH
cTalbiTi3alii MmoayM'ss 3aBIsSKH 3pOCTaHHIO PO3MIPIB 30HU 3BOPOTHHUX TOKIB, a TAKOXK
301IbIICHHS 3HAYEHHSI MAKCUMAJIBHOT IIBUJIKOCTI TIepediry B Hiil.

3rilHO 3 OTPUMAHUMHU JTaHUMHU OOUYHUCIIOBAILHUX EKCIEPUMEHTIB 32 YMOBH
BCTQHOBJICHUX  IJJACTMHYACTHX  TypOymi3aTopiB,  CIIOCTEPIra€ThCsi  CYTTEBE
MIJBUILIEHHS PIBHIB IHTEHCHUBHOCTI TYpOYJEHTHOCTI MOTOKY | B MOpIBHSHHI, KOJH
TypOyJi3aTopu BIJACYTHI. Y MONEpEeYHOMY Mepepi3i MajJbHUKOBOTO MPHUCTPOIO, IO
BIJINOBIJIA€ 3PUBHIA KpOMIIl cTallIi3aropa, NPU BCTAHOBIEHHI TypOyJi3aTopiB
MakKcHUMaJIbH1 3HaueHHs | jmocsraiore 58% , mo B 1,8 pa3u mepeBHINye BiAMOBIAHI
BEJIMUMHU JJI CUTYyalli, KOJU MaJbHUK HE 00JIaJHaHWi TypOyii3aTopaMu MOTOKY.
BiaMiHHOCTI B MaKCHUMaJIbHUX 3HAYEHHSX IHTEHCHUBHOCTI TYpOYJIEHTHOCTI Alyax
3HIDKYIOTBCSI B MIPY BiJJIaJIEHHS BiJl 3pMBHOI KPOMKHU CTabiji3aTopa MOJIyM's BHU3
MOTOKOM. Y monepeuynux nepepizax z = 0,25 m; 0,27 M, 3HaueHHS Al s JOPIBHIOIOTH
32 %; 20%.

HaiiGinpiri 3HaueHHs BenmuuuHU | crocTepiraroThesi Oe3mocepenHbo  3a
TypOyJi3aTopaMu, a Ha OCl TypOYJEHTHOTO CIily 3a LIIIHAPUIHUM CTa0LII3aTOPOM
[l BEIMYMHU 3HA4YHO MeHmm. TyT 3a HagBHOCTI TypOymizaropa 3HaueHHsS | He
nepeBuiye 31%, a 3a Moro BiacyTHocTi — 22%. Otpumani pe3ynbTaTu
MaTeMaTUYHOTO MOJIEJIIOBAaHHS MOKa3alM TaKOX, II0 YCTaHOBKa TypOyJi3aTopiB
3YMOBIIIOE€ TIOPIBHSHO HE3HAYHE IMIJBUIICHHS BTPAaT TUCKY B MaJbHUKOBOMY
MPUCTPOi. 3a HASBHOCTI Ta BIICYTHOCTI TypOyJi3aTOpPIB MOTOKY BOHU JOPIBHIOIOTH
249 IIa1 11,4 I1a BigmoBigHO.

TakuM YMHOM, BCTAHOBJEHHS IUIACTUHYACTHX TypOyJi3aTopiB MOTOKY Ha
3pUBHIA KpoMmill cTabiiizatopa moaym'ss 3a0e3neuye iCTOTHY TypOyJii3aliio MOTOKY
MIPH BITHOCHO HEBEIMKOMY 301IBIICHHI T1IPABIIYHOTO OTIOPY MAbHUKA.

Pe3ynpTaT JOCHIIKEHHS UIIOCTPYIOTH  OCOOJMBOCTI  CyMIIIOYTBOPEHHS
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najvBa 1 OKHCII0BaYa B HIWJIIHAPUYHOMY CTa01113aTOPHOMY MAJTbHUKOBOMY HPUCTPOT
OpU HASBHOCTI 1 BIJCYTHOCTI IJIACTHHYACTHX TypOymi3aTopiB MOTOKYy. B 3o0Hi
PELUPKYJALINHOTO TIepediry B OJIMKHBOMY CIIil 3a cTabigizaTopoM B 000X
aHaJII30BaHUX CHUTYAIlisX, 3a0€3Meuy0ThCsl HEOOX1/IHI KOHIIEHTPALIiHI MEX1 TOPIOYO0i
CyMIilIIIl, 110 € HEOOX1HOK YMOBOIO Il cTabumi3alii moaym's. A 3a TypOyIi3aTopom
MOTOKY YTBOPIOETHCA 30HA 3HAUHHUX PO3MIpIB, B SKIA MaJIMBHA CyMIIl 3HAXOJAUTHCS B
KOHIICHTPAIlIHHUX MEXaxX 3aiiMaHHS.

BucHoBkwu.

Pesynbrati AoCHiKEHb TMOKa3ald, IO MPHU BCTAHOBIECHHI TypOyIi3aTopiB
CIIOCTEPITa€EThCA K TypOyIIi3allisi MOTOKY, TaK 1 BIAMOBIIHA IHTEHCU]IKAIlis MPOIECIB
CYMIILIOYTBOPEHHS NaJluBa Ta OKUCHIOBaya. BTpaTu TUCKY B NalbHHUKY € BITHOCHO
HEBEJIMKUMH 1 CKJIQJIalOTh JJIsl JOCHiIKyBaHoi cutyaiii 13,5 Tla, mo oOymoBiIeHO
HAsIBHICTIO TypOyJ13aTOPIB MOTOKY.
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Abstract: This article presents a recently developed wavelet spectral finite
element (WSFE) model designed for analyzing wave propagation in anisotropic
composite laminates with a through-thickness partially penetrating transverse surface
crack. The WSFE formulation for composite laminates, based on first-order shear
deformation theory, yields highly accurate and computationally efficient results for
high-frequency wave motion, which is crucial for detecting small defects.

The application of this theory allows for the consideration of not only bending
but also shear deformations, which become significant at high frequencies and in
layered structures. The transverse crack is modeled in the frequency-wavenumber
domain by introducing additional plate bending compliance along the crack edge.
This approach accurately describes the crack’s influence on the wave field without
requiring detailed discretization of the crack itself, significantly reducing
computational costs. Problems involving multiple cracks are modeled by assembling
a series of cracked spectral elements in the frequency-wavenumber domain.

This allows for efficient analysis of complex damage scenarios characteristic of
real-world structures. The obtained results show partial reflection of the excited wave

due to the crack at time instances corresponding to the crack locations, opening new
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possibilities for non-destructive testing and health monitoring of composite materials.
Thus, the developed WSFE model is a powerful tool for analyzing wave propagation
in cracked composite laminates, offering high accuracy and efficiency, which makes
it promising for practical engineering applications.

Key words: Shear deformation, layered structures, wave propagation, small

defects, surface crack.

One of the main issues limiting the broader adoption of composites is the
insufficiently understood damage mechanisms. The most common types of damage
include delamination, fiber-matrix debonding, fiber breakage, and matrix cracking,
all of which can result from fatigue, manufacturing defects, foreign object impact,
and other factors [1].

Currently available non-destructive testing methods, such as ultrasonic,
radiographic, and eddy current techniques, are time-consuming, expensive, and may
necessitate the disassembly of structures for inspection. Furthermore, these methods
are not suitable for detecting damage under operational conditions, for instance, in
aerospace or space structures. Consequently, there is an urgent need for a structural
health monitoring (SHM) system capable of performing real-time and efficient
diagnostics.

In recent years, Lamb wave-based methods have been extensively investigated
for damage detection in composite structures. These methods are inherently inverse
problems where measured data are utilized to predict the structural state. Therefore,
to distinguish between damage and structural features, prior information about the
undamaged structure is required.

This typically involves baseline data acquired from a "healthy" state, which can
then serve as a reference for comparison with a test case. Alternatively, a
mathematical model, such as traditional finite element modeling, can be employed to
predict the structural response for comparison purposes. However, detecting small
damages, such as transverse cracks (resulting from fiber breakage in composite

structures), necessitates high-frequency Lamb waves [2].
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High-frequency excitation signals are commonly used in structural monitoring
to identify the minutest damages present in structures. For high-frequency excitation,
however, the finite element mesh size must be sufficiently fine to achieve acceptable
solution accuracy, leading to large system sizes and computational costs. Thus, finite
element modeling becomes impractical for structural monitoring. The spectral finite
element method (SFEM) allows for the generation of models that are orders of
magnitude smaller than those produced by the finite element method, making it
highly suitable for wave propagation-based damage monitoring. This significant
reduction in model size is achieved by employing higher-order interpolation
functions and considering wave propagation characteristics explicitly within the
element formulation.

Unlike conventional finite element methods that approximate the displacement
field using polynomials, SFEM incorporates analytical solutions for wave
propagation within the elements, allowing for accurate representation of wave
phenomena with far fewer degrees of freedom. The developed 2D WSFE analysis
was used to study the shear wave propagation in several graphite-epoxy composite
laminates. These laminates had single and multiple through-cracks. In the first step,
the numerical results of WSFE were compared with the results of spectral finite
element analysis based on Fourier transform.

The time responses were investigated using two types of input excitations,
namely, a sinusoidal tone pulse and an impulsive excitation. The tone pulse was used
to minimize the number of frequencies in the response to minimize the wave
dispersion. The impulsive excitation included several frequencies, which caused the
propagation of several wavefronts. The 2D WSFE was used with a Daubechies
scaling function of order N = 22 for the temporal and N = 4 for the spatial
approximation. The calculated results indicate a high probability of partial reflection
of the wave excited by a crack in a laminated composite at times corresponding to its
location, which opens up new possibilities for non-destructive testing and monitoring

of the state of composite materials.
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Abstract: Urban park design is increasingly embracing generative and
parametric methods to optimize layouts for both functionality and aesthetics. This
study investigates how artificial intelligence and computational design tools, such as
generative adversarial networks, genetic algorithms, and parametric modeling
platforms, are transforming landscape architecture. Focusing on the proposed ‘Alatau
IT City’ in Kazakhstan, the paper presents recommendations for integrating
data-driven urban park design within broader urban systems — transport, housing, and
digital infrastructure. Drawing from theoretical models, the paper offers a critical
framework for using generative Al to optimize public space layouts, enhance citizen
well-being, and build inclusive digital cities.

Keywords: Generative design, Landscape architecture, Data-driven design,
Urban digital twin, Alatau IT City

Introduction. This article advocates for transparent Al systems with user-in-
the-loop frameworks, ensuring that architects retain control over ethical and aesthetic
decisions. In a broader context, unlike traditional automation tools, modern Al
systems are increasingly involved in predictive modeling, policy simulation, and
spatial configuration tasks — including those relevant to landscape architecture and
public space planning.

Modern urban parks aim to be deeply responsive to how people actually use
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space. However, embracing algorithmic generation in landscape architecture also
raises new challenges. Parks are not purely mathematical problems — they are civic
spaces that must inspire and delight. There is a risk that blindly optimizing numerical
objectives could lead to sterile or unwelcoming environments if qualitative design
aspects (beauty, character, context) are overlooked. Thus, a key theme is how to
achieve a productive human—Al collaboration, wherein Al serves as a creative partner
or tool rather than a black-box replacement for landscape designers. This article
situates itself at the intersection of generative Al and urban architecture, with a focus
on public spaces. It presents a scholarly review of theoretical foundations, emerging
methodologies, and applies case study related to creation of data-driven generative
design for urban parks and open spaces.

‘Alatau IT City’ Initiative. Alatau City (Anaray City) is an ambitious “smart”
urban project in the Almaty region envisioned as a high-tech, investment-led city of
Kazakhstan. Official plans describe Alatau as a cutting-edge platform testing
advanced PropTech, urban air mobility, and digital services, with four integrated
districts (Gate, Golden, Growing, Green) spanning education, industry, tourism, and
finance. Launched in 2024 (initially as “G4 City”), the project aims to expand from
an existing population of ~52,000 to over 2 million by 2050, creating over 1.1 million
jobs. A special economic zone status and Singapore’s Surbana Jurong as
development partner highlight its global outlook. For Kazakhstan’s urban planners,
Alatau provides a testbed for integrated urban systems — including transport
networks, housing, and digital infrastructure — that can set new standards nationally.

Spatially, Alatau should promote mixed-use, high-density neighborhoods with
green space. Each district should blend residential, commercial and leisure functions
so that families live near work and play, as Singapore’s well-planned new towns do.

Central to Alatau’s vision is a robust digital infrastructure that underpins
services, governance, and innovation. The city is explicitly branded a technology hub —
a “magnet” for PropTech and digital firms — and even proposes progressive
regulatory reforms (e.g. using English as main business language and allowing

cryptocurrency circulation) to attract talent and investment. To realize this, Alatau
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must deploy cutting-edge ICT: High-speed connectivity; Digital governance; loT and
data platforms; Innovation ecosystem.

Moreover, social sustainability — building an inclusive community — is crucial.
In this context, maintaining public spaces (parks, waterfront promenades) and
ensuring community participation in planning will help avoid the “concrete box” trap
and make Alatau a desirable home, not just an office park.

Theoretical Foundations of Generative Design in Landscape Architecture
of ‘Alatau IT City’. At its core, generative design in landscape architecture is an
approach wherein design solutions emerge algorithmically from a set of rules or
parameters, rather than being drawn manually from scratch. In the parametric design
framework, a landscape is characterized by variables and connections — such as bench
placements, path curvature, and planting densities — that can be modified to produce
various results. Although parametric design allows for accurate arrangement and
enhancement of spatial components, it needs to be enriched with distinct,
context-dependent attributes that inspire aesthetic and emotional responses. A method
to highlight this uniqueness is by engaging users, where community input guides the
ongoing enhancement of park designs, promoting a feeling of ownership and
connection to the space. Moreover, urban parks ought to embody naturalistic beauty,
integrating lush greenery that fosters ecological well-being and improves human-
nature connections.

In a recent research, Xing Y. et al. (2025) offer an extensive summary of how
Al-generated content (AIGC) technologies — such as generative adversarial networks
(GANS), diffusion models, graph neural networks (GNNSs), and transformer-based
frameworks — are transforming every stage of the landscape design process. These
tools enable landscape architects to: (a) accelerate their workflows by orders of
magnitude; (b) elevate the rigor and reproducibility of assessments, (c) expand the
domain of feasible design alternatives, and; (d) ensure that landscapes continue to
adapt long after the ribbon-cutting.

Obviously, there are still many challenges that specialists will face when using

Al for large-scale projects like Alatau IT City. One of such foundational difficulties
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lies under the concept of the digital twin or, more specifically, Landscape
Information Modeling (LIM) which parallels Building Information Modeling (BIM)
in architecture. A landscape digital twin is a dynamic cyber replica of the city that
serves as a testing ground where generative designs can be simulated and evaluated
before anything is built. Hence, digital twin infrastructure is a more robust
mechanism for continuous monitoring and adaptive refinement, beyond static
datasets or one-time surveys. On the other hand, the concept of the urban digital twin
comes with following challenges: (a) ensuring seamless integration across platforms
and formats; (b) managing personal data collected from citizens; (c) potential for
algorithmic discrimination in decision-making; (d) high costs and skill requirements
for implementation.

At the heart of most generative workflows is a parametric modeling platform.
Software such as Rhino 3D with Grasshopper (a visual programming plugin) has
become a standard in architecture and landscape architecture for creating rule-based
geometry. For instance, the Octopus plugin enables multi-objective evolutionary
optimization: the user specifies multiple goals (maximize average view distance from
benches, minimize paved area, etc.) and Octopus evolves a population of design
options, each a variation of the parametric model, trying to improve on all objectives.
A study cited in a 2025 landscape Al survey employed this strategy: researchers
trained a Pix2Pix neural network on real urban layouts and then used its output to
guide a genetic algorithm (Octopus) in Grasshopper, generating a range of residential
layouts in Shanghai. This hybrid approach — combining ML predictions with
parametric optimization — illustrates how different tools can be orchestrated to handle
both the creative generation and the fine-tuning of designs.

Within the LIM environment, designers can run environmental simulations
(sun/shadow analysis, water flow, visibility studies) on each generated design
alternative. The integration of Al with LIM also opens the door to real-time design
adjustments. In effect, the digital twin becomes a living model that can autonomously
propose design changes as conditions or objectives change.

Human behavior simulation is another facet: agent-based models can simulate
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how virtual “visitors” might move through a park, where they might sit or
congregate, and even how they might feel. By running such simulations on generated
designs, the algorithm can estimate outcomes like average walking distances,
crowding levels, or the utilization rate of a plaza. By training machine learning
models on geotagged posts or reviews about parks, researchers have begun to
evaluate how a design might perform in terms of public satisfaction. One example
cited in an AI-LA survey involved analyzing Instagram and Weibo posts about
Beijing’s parks to gauge public sentiment and then using those insights to adjust the
design of green spaces. The concept of linking real-time user feedback into the design
loop suggests a future where generative systems could adjust a park’s design not just
at the planning stage but based on how people actually respond to and use the space.
The human-in-the-loop methodology is critical for practical adoption. Rather than
fully autonomous design, most current implementations keep the designer engaged to
guide the Al or make final choices. In Chen et al.'s GAN-based park generator
(Generative Adversarial Networks), the authors compared the machine’s designs with
human designs to discuss differences, an approach that treats Al output as a set of
options from which humans select or hybridize. To overcome the limited availability
of park design datasets, the authors developed a data augmentation module that
expanded a small original dataset (194 samples) into a robust training set (4,047
samples). This module combined pix2pix with ROI (Region of Interest) techniques to
enhance data diversity and improve model performance, ensuring the system could
handle varied park typologies. Additionally, many generative Al models, such as
Generative Adversarial Networks (GANs), Variational Autoencoders (VAES),
Generative Pre-trained Transformers (GPTs), and Diffusion Models, were also
investigated in a paper by Xu, Haowen et. al (2024). However, human-in-the-loop
validation is still required, especially with regard to cultural sensitivity, historical
continuity, and community participation.

Therefore, by supporting a method of “refining loop”: Al can suggest a plan,
while architects will adjust it (perhaps moving a few species around to better frame a

view or to adhere to a client preference), and then potentially use the Al again to
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evaluate the revised plan’s performance. In this collaborative loop, the Al can serve
as both a generator and an evaluator — after human edits.

An example that directly ties generative optimization to user experience
outcomes is the study by Chen, Huang, and Sung (2025) on improving outdoor
thermal comfort in a metropolitan park using Al. It proposed a multi-stage workflow
that combined environmental modeling, spatial analysis, and generative design to
create high-performance green infrastructure networks.

Conclusion. While architects are open to Al’s benefits, they also raise a
concern on automation that could diminish the human touch or originality in design.
If the Al suggests removing a cherished grove of trees for some optimization reason,
the designer and community need to understand why.

The exploration of parametric urban park design with generative Al presented
in this article leads to the following conclusion: it is evident that data-driven
generative methods can substantially enhance the functional performance of public
space layouts. The tools and frameworks discussed — from GANSs generating spatial
layouts, to evolutionary algorithms searching for optimal solutions, to digital twins
simulating outcomes — all facilitate negotiating these trade-offs in a systematic way.
In the future, urban digital twins are seen to be enhanced by generative Al as a
unifying platform that could revolutionize urban planning, enabling “more intelligent,
scalable, and automated” development of smart cities. Nevertheless, while automated
systems excel at optimizing quantitative performance indicators, they may lack the
nuanced understanding of cultural, historical, or symbolic values embedded in
landscape design. Therefore, here are actionable recommendations for Alatau IT city:

e Create an agency to coordinate transportation, housing, and digital projects,
emulating Singapore’s whole-0f-government approach;

e Require developers to include affordable and rental units; consider a public
housing developer or subsidy program to prevent exclusivity;

e Develop a plan with investment in transit and bike networks, and phase in
autonomous shuttles;

e Build a digital twin platform for real-time management;
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e Offer fast-track permits and tax breaks for R&D facilities;

e Plan cultural, recreational and educational amenities early, to build social
capital.

e Implement a forward-thinking approach for renewable energy
implementation by requiring solar panel installation on the rooftops of all buildings.

By adopting worldwide best practices in urban infrastructure — tailored through
Kazakhstan’s distinct economic and cultural perspective — Alatau IT City can act as a

model for sustainable, inclusive development in the region.
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PEDAGOGICAL SCIENCES

CUCTEMA PO3II3HABAHHS EMOIII YUYHIB HA OCHOBI
HITYYHOI'O IHTEJIEKTY IS IIOKPALIEHHSA HABYAJIBHOI'O
HPOLECY: KOHUHEIIIIA AJAIITUBHOI'O HABUYAHHSA

Jinenko Bacuiab MukoJ1aiioBuy,
Pazpaginos Biradiii FOpiiioBuy,

3100yBayl BUEHOTO CTYNEHs JOKTOpa (piaocodii
3 ENeKTpoHHMX KOMYHIKAI[IF Ta paglOTEXHIKU
Opecwkuii [lep:xaBHUI YHIBEpPCUTET
[HTEeNneKkTyallbHUX TEXHOJIOTIH 1 3B'SI3KY

1. Beryn

CyyacHa ocBiTa noTpeOye nepcoHami3aiii, apKe TpaaulliiiHl METOIU He
BPaxOBYIOTh YHIKAJIbHI ICUXOEMOLIKHI CTaHHU, PIBEHb 3aJyYEHOCT] Ta 1HAMBIAYaJbHI
CTHJIl CIPHHHSTTS Y4YHIB, IO MPU3BOIUTH JO 3HIKCHHS MOTHBAIll Ta aKaaeMidHOI
yenimHocti. [tyuynuit inTtenekr (LI) npomonye TpaHcdopMaliiio OCBITHHOTO
mpoiiecy, HaJaro4Yl 1HCTPYMEHTH JUIsl TIMOOKOTO aHalli3dy JaHWX NMPO HABYAHHS Ta
MOBEJIHKY Y4HIB. [HTerpailis cucTeM po3mi3HaBaHHS €MOIlN Ta IMCUXOJIOTTYHOTO
npodintoBanHsa Ha ocHOBI LI 3a0e3neuye nuHaMiIYHUNA 3BOPOTHHUM 3B'SI30K MPO CTaH
VYHIB, BIJIKPUBAIOYM MUIAX JO TO-CIPABKHBOMY aJaNTUBHOTO Ta TJIHUOOKO
MepCcoHa30BaHOr0 HaBuaHHA. g crarra pocnimpkye mnorenuian I gs
po3Mi3HaBaHHsA eMoIiil Ta ¢GOpMyBaHHS TICUXOEMOLIMHUX MPOUIIB YUHIB,
MPEACTABIISIIOYN KOHIICTIIIIIO 1HHOBAIIMHOT CUCTEMHU, SIKa JUHAMIYHO 3MIHIOE TIO/Iavy
HaBYAJIBHOTO Marepiany, Horo ¢opmaT Ta METOAM B3aEMOIl 3aJIEKHO Bij
BUSBIIEHOTO IICUXOEMOIIIITHOTO CTaHy Ta 1HAMBIAYaIbHUX OCOOTUBOCTEN yUHS.

2. Merta pobdotu

OCHOBHOIO METOIO I11€i POOOTH € KOMIUJIEKCHUHN aHasi3 ICHYIOUMX MIJIXOMIB 10

pO3Mi3HaBaHHS €MOII y OCBITHBOMY IPOIIEC] Ta po3po0Ka JeTali30BaHOT KOHIICTIIII1
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IHHOBAIIIMHOT CUCTEMH aJallTHBHOIO HaBYaHHS. LI cucrema Mae Ha METI JUHAMIYHO
3MIHIOBAaTH T0Jladyy HaBYaJbHOTO MaTepiany, Horo ¢opmar Ta I1HTEpaKTHUBHI
€JIEMEHTH 3aJIeKHO BiJ MOTOYHOTO €MOIIMHOrO0 CTaHy Y4YHs, a TaKoX WOro
JIOBTOCTPOKOBOTO TICMXOEMOIIIHHOTO TPO(diIF0, 3 METOI ONTHUMI3alii 3aCBOEHHS
3HAHb TAa IMMIBUILIEHHSI MOTHABALI].

3. Marepiajau Ta MeTOaH

3.1. Orusj icHyr04HX TexHoJIoriil po3mizHaBanHs emouiii y EdTech

Cucremu posmizHaBaHHs emomliii Ha 6a3t Il  BUKOPHUCTOBYIOTH
MYyJIbTUMOJATIBHUN TAXIA JUIS 1HTEepIpeTalii eMOLUIHHUX CTaHiB, €BOJIOLIOHYIOUU
Bl 0a30BOTO PO3IMi3HABaHHS O0OJWY A0 TOHKMX CUTHAIIB. OCHOBHUMHM JKEpellaMu
JIaHUX €:

o Komn'iorepuuii 3ip: AmnHami3z MiMIKH, pyXiB oOued Ta Tia Ui
imenTudikamii 6a30BUX eMOIld (paaicTh, CMYTOK, THIB) Ta CKJIQJIHIIIMX CTaHIB
(Hynpra, po3ry0JaeHiCTh, 3all1KaBIEHICTB).

o Amnaugiz ™moBu (aymio): InTepmperaiiss TOJOCOBUX XapaKTEPUCTUK
(1HTOHAIIis1, TEMIT) JUIsl BUSIBIICHHS CTpECY, 30y/IPKEHHS YA BTOMHU.

o biomerpununi xani: Bukopucranus ¢izionoriunux cercopis (mynsc, EEL,
aUTPEKIHT) JIJIs1 PO3YMIHHSI KOTHITUBHOTO HaBaHTAXKEHHSI Ta €MOIIIMHOTO 30YIKSHHS.

Y KOHTEKCTI OCBITH, IIi CUCTEMHU HAJIal0Th 3BOPOTHHUM 3B'SI30K BUUTENSIM Ta
aJanTylOTh HaBYaJbHE CEPEJOBHINEG, ONMOMAararoyd BHSIBUTH BTpaTy yBarw,
HEpO3yMIHHS MaTepiaily, cTpec a0 BUCOKY 3aJIy4€HICTh yUHIB.

3.2. MisxxHApOAHMIA T10CBI

3acTOoCyBaHHS CUCTEM PO3Mi3HABAHHS €MOII B OCBITI aKTUBHO JOCII1IKYETHCS
Ta BIPOBAIKYETHCA Y CBITI, ajie 3 PI3HOI0 IHTEHCUBHICTIO Ta €TUYHOIO OILIHKOIO.
Kurait € mnmimepom y BukopucranHi II-BigneocnocrepexxenHss Tta '"po3ymMHux"
OpacneTiB JIs MOHITOPHUHTY YyBaru ¥ €MOIlil Y4YHIB, MparHy4yd IIiJIBUIIUTH
YCHIIIHICTh Ta Auciuiiiny. OnHaK, el MiaXia BUKIWKAE 3HAYHY KPUTHKY 4Yepes
MOPYILICHHS TMPUBATHOCTI, HETOYHICTh TEXHOJIOTIi, TICUXOJIOTIYHUN THCK Ta
BIJICYTHICTh mpo3opocTi. Ha mpotuBary, 3axinni kpainu (CLIA, €Bpomna, ABcTpatis)

JOTPUMYIOTBCS ~ OOEPEXKHIIIOT0  MIAXOAY, 30CEPEeIKYIOUMCh Ha  HAyKOBHUX
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JOCTIKEHHSAX Ta po3po0Ill BIpTyaIbHUX THIOTOPIB, @ TAKOXK CYBOPO AOTPUMYIOTHCS
ETUYHUX OOMEKEHb Ta 3aKOHOJIaBCTBA MO0 3aXUCTY JaHHX.

3.3. YKpaiHCbKH KOHTEKCT

B Vkpaini punok EdTech akTuBHO pO3BHBAa€THCS, 1 € 3HAUHUN 1HTEpEC IO
Bukopuctanus I qist onTumizaiii ocBiTHROTO mporecy. [Ipore, npamux, mUpoKo
BIIPOBA/PKEHUX KOMEPLIMHUX CHCTEM PO3IMi3HABAHHS €MOIliM YYHIB y HABUAJIHLHOMY
mporieci (0COONHMBO B 3arajIbHOOCBITHIX IKOJAaX) Hapas3i Hemae. lle mosicHIoeThes
KUIbKOMa MpuYUHAMU: TEXHOJOTIYHA CKJIAJIHICTh Ta BapTICTh po3poOku; ETuuni Ta
npaBoBi nutanHs; HerotoBHicTs iHppacTpykTypu; [IpioputeTt po3BUTKY Ta 1HIIIE.

HesBaxatouu Ha 1€, ykpaincbki [T-(haxiBli Ta HAYKOBII MalOTh NOTYXHY 0a3y
B I, xomm'toTepHOMY 30pi Ta po3poOIl mporpamMHoro 3abesrneucHHS. Jleski
Kaeapy MTYYHOTO 1HTEJIEKTY a00 KOMIT'IOTEPHUX HAyK y MPOBIIHUX YKPATHCHKUX
yHiBepcutetax (Hampukian, KII, HAY, JIHY iMm. I. ®panka, XHYPE) moxyTtb
MPOBOJIUTH (yHIAAMEHTAIIbHI 200 MPUKJIAJHI JOCHIHKEHHS B raiy3l po3Mi3HABAHHS
eMoIliid Ta 0OpOOKM MPUPOJHOI MOBH, IO MOXE CTAaTH OCHOBOIO JJIsI MallOyTHIX
OCBITHIX pIIICHb.

3.4. Konnenuis aaanTHUBHOIO HABYAHHA HA OCHOBI emomiii Ta
ncuxonpodiiro.

[IpencraBiena KOHIEMISI BHUXOAWTh 3a PaMKH TACHBHOTO MOHITOPUHTY

€MOILIiii, MPOMOHYIOYM AKTUBHE Ta JWHAMIYHE HANAIITYBAaHHS KOHTEHTY IIIJ
MICUXOEMOIIMHUI CTaH Ta TeMIepaMmMeHT y4Hs. Lle € KIrouoBUM i JTOCATHEHHS
CIpaBXHbOI MepcoHaNi3alli Ta ONTUMI3allll HABYAJIBHOTO MPOLIECY.

Onuc npuHUUMiB:

1. ®opmyBanns "llcuxoemomiitHoro Ilpodimo VYunsa": Cucrema III
3M1MCHIOE  Oe3NepepBHUM, JOBIMOCTPOKOBUH MOHITOPUHI Ta aHali3 TaTEpHIB
MOBEIHKHA, B3a€EMOJII 3 PI3HUMH THNAMU KOHTEHTY, MIBHAKOCTI PEaKIli, piBHSA
KOHIICHTpAIlii Ta eMOIIMHMX peakmii. lle mo3Boise BU3HAYMTH Ta JHHAMIYHO
KOpUTyBaTH "mipoisip" yuHs, 10 BKIIOYAE:

o llepeBakHWI CTWJIb HaBYAHHS: Bi3yallbHUN, aymiaJIbHUM, KIHECTCTUYHHM,

YUTAHHA/TIUCHMO.
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o TemmepamenTHi ocoOmmBocTi: CXWIBHICTH 0 JWHAMIKKA (XOJEPHUK),
noTpeba y meramizamii ((erMaTvk), 9yTIMBICTh 10 HABAHTAKCHHS (MEIAHXOJIK),
colliajJbHa aKTUBHICTH (CAHTBIHIK).

o OcobmuBocti yBaru: TpuBamicTh KOHIEHTpAIii, CXWIBHICTh 0O
BIIBOJIIKAHHS.

o Peaxmis Ha ¢pycTpariito: Sk yueHb pearye Ha TPYIHOIII.

[e# mpodins € TMHAMIYHUM, TOOTO BiH MOKE 3MIHIOBATUCS 1 YTOUHIOBATHUCS 3
4acoOM Ha OCHOBI HOBHUX JIJaHUX.

2. AnantuBanii Kontent ta Mertoau [lomadi: HaBuanbHuii matepian Ta
METOAM WOro mojadyi (Bi€o, TEKCT, ayAi0, IHTEPaKTUBHI 3aBJaHHS, 1TpPU, CUMYJIALII)
JUHAMIYHO 3MIHIOIOTBCS 3aJIEKHO BiJl cHOpMOBaHOrO NpodUII0 Ta MOTOYHOIO
€MOI[IITHOrO CTaHy y4HS.

Mexani3m poborTu:

o 30ip manmx: IlocTtiitHuil 30ip MyJIBTUMOJAIBHUX JaHUX 3 BeOKaMmep
(miMmika, pyxu, GOKyC HOTJIsIAY), MIKpOQOHIB (1HTOHALIIS,, TEMII MOBH) Ta TaHHUX PO
B32€EMO/III0 3 HABYAIbHOIO MIaT(GOpMoOIO (Yac, MPOBEIECHUN Ha 3aBJaHHI, KUIBKICTb
MMOMUJIOK, IIBUJIKICTh BIAMOBII1, 1CTOPIst YCHIITHOCTI).

o Amnaui3 ta IlpodinwBanns B peansHomy uaci: [III-moneni B peansHOMy
yaci aHaM3yrOTh 310paHi AaH1 s

o Po3mi3HaBaHHA TOTOYHUX eMouid: [neHTHdiKalWiss O3HAK HYIbIH,
3aI1iKaBJIEHOCTI, pO3ry0JeHOCT1, PpycTpailii, BTOMH.

o YTOYHEHHS JOBTOCTPOKOBOTO  ICHXOEMOILIMHOr0 mpopuIl0  y4YHSA:
BusiBieHHst CTIMKMX TEHJEHII Yy TOBEIIHIIl Ta peakKilisX, II0 BKa3ylTh Ha
1HUBITyaJIbHI 0COOIUBOCTI.

o [IlpuitnatTs pimenp Ta JuHamiuna Apantanis: Ha oCHOBI MOTOYHHX
€MOIIiil Ta OHOBJIEHOTO MPO(DUTI0 cHUCTeMa MPUKUMAaE PIIICHHS PO MOAANBIII i, sIKi
MOXYTh OyTH MUTTEBUMHU a00 TOBIOCTPOKOBUMHU:

o 3MiHa Gopmaty nojadi Marepiany:

» SKOoi0 BUSBIEHO HYJBIY Y Y4YHS 3 BHCOKOIO MOTpPEOOI0 Yy AMHAMIILI

(Hampuka, XoJepHKa), MaTepiall MO>Ke MUTTEBO MEPEHTH BIJl CTATUYHOTO TEKCTY 10
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KOPOTKOT'O, IHTEPAKTUBHOTO BifI€0, TeiiMi(hiKOBaHOTO 3aBIaHHS 00 CUMYJISIII.

« Jlna dnermatuka, mo BUTIISAAE po3ryOJieHHMM a0o moTpedye merarizaiii,
CUCTEMa MOXKE 3aIlpOINOHYBaTH OIbII JETANIbHUN JOBIAKOBUNM TEKCT, MOKPOKOBI
THCTPYKIIIi, ay110-TI0sICHEHHS 200 CXeMHU.

o 3mina Temmy: IIpuckoperHss a0o yHOBUIBHEHHS TI0Jlayl MaTepiaiy,
HaJaHHS MOKJIMBOCTI CAMOCTIHHO KEPYBATH TEMIIOM.

o 3MiHAa aKTHBHOCTI: 3alpoONOHYBAaTH KOPOTKY (i3KyJIbTHAYy3y, PO3MUHKY
JUTsL OueH, IHTEPaKTUBHY TPy, 3aBIaHHs Ha PO3yMH, AUCKYyCito 3 BipTyanbHum III-
THIOTOPOM 200 MEePEerTH 10 MPAKTUYHOTO 3aCTOCYBAHHS 3HAHb.

o IlepconamnizoBani MIKA3KHU: Hananns IOJATKOBUX ITOSICHCHD,
aNbTEPHATUBHUX MPUKIAIIB a00 3aBJaHb IIJIBUIIEHOI CKJIAJHOCTI JUIsl Y4YHIB 3
BHCOKOIO 3aI[IKaBJICHICTIO.

o CnoBimenHnsa st Buutens: CucremMa MOXE HAJICUIATH BYHUTEIIO
CHOBIIIEHHS TIPO YUHIB, SIK1 TOTPEOYIOThH J0JIATKOBOI yBaru abo J0MOMOTH.

OuikyBaHi nepeBaru:

o IligBuieHHs 3a7dydeHOCTI Ta MOTHBaIli: Marepiaj, MO aganTyeThCcs 10
IHAUBIyaIbHUX MOTPe0 Ta MOTOYHOIO CTaHy Y4YHs, pOOUTh HaBYaHHS OLIbII
I[IKaBUM, PEJICBAHTHUM Ta €(DEKTUBHUM.

o Ilokpamienns 3acBoeHHs Matepiany: [HauBiMyaTi30BaHa Mmojayda JOTIOMarae
VUHSIM Kpalle po3yMiTH Ta 3anam'sTOByBaTH 1H(GOpMaIlit0, MIHIMI3yIOUM KOTHITHBHE
MepeBaHTaXEHHS a00, HABIAKHU, HEJIOCTATHE HABAHTAKCHHSI.

o PanHe BusBIEeHHsS TpyaHomliB: CucTemMa MOXKe IIBHIKO 1AEHTU(IKYBAaTH
VUHIB, fKi BIAYYBalOTh TPYIHOIl, CTpec abo (pycTpallito, T03BOJSIOUA BUUTEIIO
BUYACHO BTPYTUTHUCS Ta HAJATH IUIECTIPSIMOBAHY MIITPUMKY.

o 3HWXKCHHS HAaBaHTAKEHHS Ha BYHTENsS: ABTOMaTHM3allis axanTarii
PYTMHHHX AacCMeKTIB ToJaadl maTepially J03BOJISIE BUYUTEIIO 30CEPEIUTHCS Ha
CKJIQIHIIINX aCHeKTax Meaaroriydol JisyIbHOCTI.

o Po3BuTOK 1HIMBiAyanpHOro mnorTeHuiany: Cucrema CHpus€e pO3BUTKY
CWIBHUX CTOPIH KOXKHOTO Y4YHS, MPOTIOHYIOYM OINTHUMAJbHI JJIi HHOTO METOIU

HaBYaHHS Ta 3a0X0YYIOYH HOT0 A0 CAMOCTIMHOTO JOCIII>KCHHS.
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3.5. BUKJIMKH Ta eTHYHi MipKYBaHHS

Peamizarmis Takoi aMOITHOI CHCTEMH IOB's3aHa 31 3HAYHUMH BUKJIHKAMH, SIKI
NOTPeOYIOTh PETENBLHOTO PO3TIISLY:

o ETuuyni Ta npaBOBI NUTaHHS TPUBATHOCTI.

o TouHicTh Ta HaIIMHICTH PO3ITI3HABAHHS.

o Ilcuxomoriunmii THCK: IloCTITHUN MOHITOPHUHT MOXKE€ BUKIHUKATH y JITEH
BITUYTTS ""CTeXKEHHS", CTpeC, TPUBOTY Ta OakKaHHS CUMYJIOBATH "MpaBUIIbHI" eMollii,
10 MIPUTHIYYE MPUPOJIHY TOBEAIHKY Ta KPEATUBHICTb.

o TexunonoriyHa ckiagHICTh Ta IHQPACTPYKTYpa.

« HayxoBa Banijanis 1 3aJIEXHICTb B1Jl TEXHOJIOT1i

o CxyamHICTD JIOJCHKUX €MOIIIH.

4. Pe3yiabTaTH T2 00rOBOPEHHS

Konneniiss aganTuBHOI CHUCTEMU HaBYaHHS Ha OCHOBI PO3MI3HABAHHS €MOLIN
Ta MncuxonpoduIoBaHHA YYHIB Ma€ 3HAYHMA TMOTEHLial s  TpaHchopmarlii
OCBITHBOTO  TIPOLIECY, MEPEXOASYM  BiJ  YHIBEPCAJIILHOIO 1O  TJIMOOKO
MEPCOHAJII30BAHOr0 TIIXO0My. XOdYa IIOBHOI[IHHA KOMEpIliiiHa peaii3aiis TaKoi
CUCTEMH IlI€ Ha CTajli JOCHIKeHb, 1i OKpeMl KOMIIOHEHTHM B)XXE YCHIIIHO
3aCTOCOBYIOTBCHS.

B Vkpaini, He3Bakaro4u Ha BIJICYTHICTh IIUPOKOTO BIIPOBAKEHHS TOIIOHUX
cucteM, cuipHa I[T-iHAyCTpis Ta HAyKOBUU MOTEHLIAT CTBOPIOIOTH CIPUSATIUBI
YMOBU i1 pO3poOKM Ta TecTyBaHHA. [lepmri Kpoku MOXIuBI y  ¢opmi
JTOCJTITHUILKUX MPOEKTIB a00 MIJOTHUX BIPOBAIKECHb.

Kiito4oBUM pe3ysbTaTOM € PO3yMiHHS, 110 MallOyTHE aJanTUBHOTO HABUYAHHS
noyisirae 'y JAWHAMIYHIA 3MiHI Metomy Ta (opmaty mnomadi iHdopmari, 1o
0e3rocepeIHbO BIUIMBAE HA €MOLIMHY 3a71y4YeHICTh Ta KOTHITUBHE cpUUHATTS. Lle
J03BOJIUTh CTBOPUTH OUIBII 1HKIIO3MBHE, €(EKTHUBHE Ta MOTHBYIOUE OCBITHE
CepeIOBHILIE, 1110 MAKCUMAJIBHO PO3KPUBAE MOTEHIIAT KOXKHOI JUTHHH.

S. BUCHOBKH.

Cucremn po3mizHaBaHHS eMmolii Ta ncuxonpodimoBanHs Ha ocHoi IIII

MalOTh MOTEHLIAJ CTaTH KIIOYOBUM IHCTPYMEHTOM JUIsl TJMOOKOi mepcoHami3arli
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ocBiTu. KoHreniiiss auHamMi4HOi ajganTaiiii HaBYaJLHOTO MaTepially, [0 BPaXOBYE
MOTOYHUN EMOIIMHWK CTaH Ta IHAWBITyaJIbHWA TICHXOTHII Y4HS, OOIIg€ 3HAYHO
M1IBUIIUTH €(EeKTUBHICTh HABUAHHS, 3aJTy4€HICTh Ta MOTHBAITIIO.

[Torpu 3HAYHI TEXHOJOTIYHI Ta €TUYHI BUKJIMKH, aKTHBHI JOCIIUKCHHS Ta
00epeXH1 TJIOTHI BIPOBAPKEHHS Y CBITI CBIIYaTh MPO NEPCHEKTHUBHICTH IHOTO
HamnpsMKy. JlJs ycmimHoi peanizalii Takux CUCTEM HeOoOXigHa MDKIUCIUILIIHApHA
croiBmpans Mix (axisisgmu 3 LI, megaroramu, ncuxoyioraMu Ta IOPUCTaMU, a TAKOXK

pPO3pO0Ka YITKMX €TUYHUX CTAaHJAPTIB Ta PETYISITOPHUX PaAMOK.
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INEJATI'OI'TYHI YMOBHU EOEKTUBHOI'O BUKOPUCTAHHSA I'POBUX
TEXHOJIOI'TH B ITPOIIECI PEAJIIBAIIII OCBITHHhOI'O KOMIIOHEHTA

Masenbka Inna

K. TIe/I. HayK, JTOLIEHT

Onecbkuil HalllOHANBHUN arpapHUid YHIBEPCUTET
M. Opneca, Ykpaina

IrpoBi TeXHOJIOTIi € aKTyalbHOIO IENaroriyHOK MPaKTUKOK CYYaCHOCTI.
Hanpuxman, H. OnuineHko Ha3uBae IirpoBi TEXHOJOTIT B peaii3aiii OCBITHHOTO
KOMIIOHEHTa BHWHSTKOBUMH TEXHIKAMU OCBITHBOTO Tiporecy. JloCHigHuis mija
ITPOBOIO TEXHOJIOTIEI0 PO3YMIE «CUCTEMY METO/IIB 1 MPUHOMIB HABUYAJIBHO-BUXOBHOT
po0OoTu menarora, sfika MIANOPSAIKOBaHA MEBHIM METI Ta CHPSMOBaHAa HA PO3BUTOK
CTIMKMX OCOOMCTICHUX SIKOCTEHM CTYICHTIB IUISIXOM AaKTHUBHOI IFPOBOI B3a€MOJII»
[4, c. 263]. BaxnuBo TyT BIAMITHTH, IO WACTHCS MPO TE, MO IIi TEXHOJIOTIi MalOTh
CUCTEMHUHN XapaKTep, MiNOPAIKOBYIOTHCS YITKUM 3aBJAAHHSM 1 IIJISIM.

Ckaximo, O. byra 1 B. ['myxaniok 10 HAOYHUX TepeBar neaarorivHux irpoBUX
TEXHOJIOT1M YHAJIEKHIOIOTh: CKOPOUYEHHS Yacy HAaKOMUYEHHS JOCBITY, CIPOMOXKHICTb
MOBEPHYTHU MepeOir Mol y nmoTpiOHOMY HampsiMi, CpoOyBaTH 1HIITY CTparterito (y
MOPIBHSHHI 3 PEAJIbHUMH YMOBAMM KHUTTH); KOHCTPYKTHBI3M 32 PAXyHOK TaKHX ii
€JIEMEHTIB, SIK MOJICTIOBaHHS CUTYyaIllll 3 peajbHOCT (y TOMY 4uCIi MpoOJaeMHI U
KOH(JIIKTHI CcHUTyaIllii) Ta aKTHBHICTh YYAaCHHUKIB y iX BUPIIICHHI, KOMYHIKaIlif,
MPOJYKTUBHA B3a€MO/I1 y Ipolieci HaB4aHHs [1].

[lenaroriyfi irpoBl TEXHOJOTIi OXOILUTIOIOTH JIOBOJI 3HAYHY TPYIy METOIB 1
NpUIAOMIB  Opradizamii  MeJaroriyHoro  mpomecy y  QopMari  pi3HUX
TUIAKTUYHO-BUXOBHUX irop. Hampwkman, HayKOBIII BHOKPEMIIIOIOTH — TPYIY
MEJIarOTIYHUX 1TOp 3ad Xapakmepom ieposoi memoouxu: TPEIMETHI, CHOKCTHI,
POJIbOBI, AUIOBI, IMITALIHI; 3@ NPEOMEemHOI0 2a1y3310 BUOKPEMITIOIOTHCS ITPH 3 YCIX
OCBITHIX KOMIIOHEHTIB; CHEIU(IKy ITPOBOi TEXHOJOTIi 3HAYHOIO MIpOI BHU3HAYAE
iepose cepedosuuje. PO3PI3HAIOTH ITpH 3 MpeaMeTamMu Ta 0e3 HHX, HaCTUIBHI,

KIMHATHi, BYJIMYHI, HA MICII€BOCTI, KOMII FOTE€pPHI TOIIO [auB.: 2, c. 62 ]. M. BoBk,
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H. ®inimuyk, 1O. I'pumenxo, C. Conomaxa Tta JI. CynraHoBa mNOAarOTh TaKy
KkJacu@iKalio BUAIB 1 HIJIEH MeJaroriyHux irpOBUX TEXHOJOTIH:

A)  IUOAKTUYHI ITPU CKEpOBaHI Ha PO3IIUPEHHS KPYro3opy, PO3BUTOK
Mi3HAaBAJILHOI NISTFHOCTI; 3aCTOCYBaHHS OTPUMAHMX 3HAHb y MPAKTUYHIN TISIBHOCTI;
dbopMyBaHHS TIEBHUX YMiHb 1 HAaBMYOK, HEOOXITHUX y MPaKTHYHIN IisSJILHOCTI,
yIOCKOHAaJIEHHS ()aXxOBUX HABUYOK;

b) BuxoBHi irpu copusioTh (HOPMYBaHHIO MOpPAIbHHUX, ECTETHYHUX 1
CBITOIJISITHUX HACTAHOB;

B)  PosBuBasbHi irpu CcQOKycoBaHI Ha YIOCKOHAJIECHHS I TOKpaIleHHS
yBaru, Tiam’siTi, MOBJICHHEBUX HAaW4YOK, MHUCJIEHHEBOI [ISUIBHOCTI, YMIHHS
MOPIBHIOBATH, 3ICTaBIATH, BIAHAXOJWTH aHAJIOTIi, 30pIEHTOBAaHI HA PO3BUTOK
TBOpPYUX 37110HOCTEH;

')  Comanizamiiiai irpu nependavyaroTh 3ady4dyeHHs 3700yBadiB OCBITHU JI0
HOPM 1 IIIHHOCTEN CyCHJIbCTBA, CHPUSIIOTH MPOIIEcaM aJIafTallii 10 yMOB CepeIoBHUIIA
[nuB.: 2, C. 62—63].

VY mporieci miAroTOBKM MaOyTHIX BUKJIaJadiB BUILOI KO JI0 TEAaroriyHol
B3a€MO/Iii rpa, Ha 1yMKy H. BoyikoBoi, mokJiMKaHa BUKOHYBAaTU HU3KY (DYHKIT1il:

A)  COLIOKYIbTYpHY: Ipa BHUCTYIIAa€ OJHUM 3 J1€BHX 3ac00iB coriamizamii
V4HsI, HAJIa€ 3MOTY OCOOMCTOCTI IOCUTh €()EeKTUBHO BUKOHYBATH OCHOBHI COIllaJIbHI
pOJIi, aIanTyBaTUCS JI0 «CYCIUILCTBA B 11,

b)  komyHIKaTUBHY: I'pa J1a€ 3MOTYy MOJEIIOBAaTH CUTYyaIlil i obupatu pi3Hi
IIUISIXY iX BUPIIICHHS B TICBHUX YMOBAX;

B)  camopeanizarliii: rpa nNpoayKye CHUTYyallli, Y SIKUX MOJIMBE JIOCATHEHHS
OCOOMCTICHOTO YCITiXY, BIIACHE 3pOCTaHHS Yepe3 B3AEMOJIIIO0 3 1HIINMH;

[')  nmiarHOCTHYHY: 3100yBay OCBITH OTPUMYE MOKJIMBICTH OPIEHTYBATUCS B
PiBHI BJIACHUX 3HaHb, CPOPMOBAHOCTI KOMYHIKATUBHUX yMiHb;

[)  KOpekuiiiHy: BIPOBAIKEHHS irpOBUX TEXHOJIOTIH y HABYAILHHMN MPOLEC
7A€ 3MOTY Yepe3 3ally4yeHICTh O YMOBHUX MPOQECIHHUX CUTyalld y MOAAIBIIOMY
3MIHIOBaTH peajibHy KOMYHIKaTUBHY A1SUTbHICTD;

JI)  po3BaxallbHy: 3MararO4uch, BHSBJISIOUYM TBOPYICTb, BUOYIOBYIOUH
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TaKTHKY, TIEpeMararouu, rpaBellb He JUIIE OTPUMYE 3aJ0OBOJICHHS B OYy/Ib-SIKOMY BIIII,
aJie ¥ 1M TpeHye Mo30k [3, ¢. 179].

«OcBitHI KoMIIOHEeHT — ckiiagoBa OIIIl (HaByanpbHA MUCHMIUIIHA, MPAKTHKA,
KypcoBa poOota (IpoekT), KBamidikaiiiiHa poOoTa (IIPOEKT)), CIpsSMOBaHA Ha
JOCSITHEHHSI BU3HAYEHUX pE3yJbTaTIB HaBYaHHS, K BCTAHOBJIEHO (QopMy
M1JICYMKOBOTO KOHTPOJIIO Ta BU3HAYEHO KUIbKICTh KpeauTiB EKTC» [5, c. 6].

VY mporieci peamizallii OCBITHBOIO KOMIIOHEHTa 3a JOTIOMOTOO TEIaroTidHuX
ITPOBUX TEXHOJIOTI HEOOXiHO BpaxoByBaTW HU3KY ymoB. [lo-mepiue, BaxJiHnBO
Y3TOJUTH 3MICT TP 3 HABYAIBHUMU LIJISIMU SIK Y OCBITHBOTO KOMIIOHEHTA, TaK 1 oro
MICLISl B OCBITHIM mporpami 3arajiomM. Irpu maroTe Oyt po3po0sieHl B Takui crocio,
00 3/100yBayl OCBITH MOTJIM 3aCTOCOBYBATH Ta MPAKTHUKYyBAaTH 3HAHHS Ta HAaBUUKH,
KOTpl BOHM MOBHHHI OTPUMATH MiJ 4Yac BUBYEHHsA aucuuiuniHu. [lo-npyre, irpu
MOBMHHI BIJIMOBIJIaTH BIKY Ta CTajli PO3BUTKY YyuHIB. PiBeHb IrpoBOi MEXaHIKH Ta
pIBEHb BUKIHUKY HEOOXIJHO PETyIIOBATH BIAMOBIIHO 10 3110HOCTEH 1 IMOIEpeaHiX
3HaHb y4HIB. [lo-TpeTe, memaroriyHi 1rpoBl TEXHOJIOTIT NMOBUHHI 3a0e3MedyBaTH
MUTTEBUNA 1 KOHCTPYKTMBHUH 3BOPOTHIM 3B’A30K 31 cTyneHTamu. lleit 3BOpoTHIi
3B’SI30K Jlonomarae 3100yBadyaM OCBITH YCBIAOMHUTH BJIACHMM MPOTpeC, BU3HAUUTH
chepu, sKi TMOTpeOYIOTh TOKpAIICHHS, 1, SK HACIIJIOK, CKOperyBaTH 3acTOCOBaHI
cTpaTerii. 3BOPOTHUH 3B 30K MOKHA Ha/JaBaTH OE3MOCepeHBO B IpoIeci Tpu abo
gyepe3 CIeMialbHO HaJlaro/KEHYy CHCTEMY 3BOpOTHOro 3B’s3Ky. Ilo-uerBepre,
TMIeJIaroT14H1 IrpoBl TEXHOJIOTIi MMOBUHHI CHPHATH CIIBIpAIll Ta COIIaJIbHIN B3aEMO/IIi
MIK BCIMa y4YaCHUKaMU OCBITHBOTO IPOIIECY.

IrpoBi TexXHOJOT1T HABYAHHS € OJIHUM 13 IUISAX1B MIABUIIEHHS SIKOCT1 OCBITH Y
BHIINH IIIKOJII, BOHW HAIIOBHEHI IIMPOKUMHU JUJIAKTHYHUMH MOJKJIMBOCTSIMH, BIJITaK
Il 3HA4YHO 30aradye TeaaroriuHy MpaKTUKY. 3aBISKH BHKOPHUCTAHHIO ITPOBOTO
MUCJIEHHS, CBOOO/IN, TIO3UTUBHUX €MOIIH ILJTKOM MPO30PO TOCATAETHCS TT1IBUILICHHS
TOTO YM TOTO PIBHS aKTUBHOCTI, 3aTy4€HOCTI, MOTHBAIlil y 300yBadiB OCBITHIX Ta
THIIUX TTOCITYT.

Ornan HAyKOBUX HAMpAaIlIOBaHb 3aXiMHUX 1 BITYM3HSHUX JOCTITHUKIB,

MPUCBAYEHUX BUIBJICHHIO U 3’SICYBaHHIO CYTHOCTI MEIaroriyHuX yMOB €(EeKTUBHOIO
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BUKOPUCTAHHA ITPOBUX TEXHOJIOTIM Yy peamizalii TOr0O 4YM TOTO OCBITHHOTO
KOMIIOHEHTa B TpPOIECi MIATOTOBKM MaiOyTHIX BHUKIQJauyiB BHINOi IIKOIH IO
MelarorivyHoi  B3aeMojii, JaB 3MOTy KOHCTaTyBaTH Ba)JIMBILI HPUHIMIIN
BIPOBADKCHHS ITPOBUX TEXHOJIOTIM B OCBITHE CEPEIOBHUINE: YMHHUK MOTHBAIIII,

YUHHUK BUHATOPOJIHM, YNHHUK OTPUMAaHHS CTaTyCy (BUXIJ Y JIIJIEPH).
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Abstract: The purpose of this paper is to analyze the problem of developing
professional competencies of psychological assistance specialists through the
implementation of psychoeducation on codependency. The paper focuses on the
importance of intra-organizational training.

It has been found that the institutionalization of mentoring programs, an
interdisciplinary approach to training, and the practical component of
psychoeducation as a means of preventing professional burnout and developing
effective counseling for individuals exhibiting symptoms of codependency play an
important role in the formation of professional competencies of psychological
assistance specialists.

Keywords: Formation of professional competencies, interdisciplinary

approach, professional training, mentoring, competency-based approach.

The modern psychological assistance system is increasingly focused on
training specialists capable of working with psychoemotional states that have a
complex interpersonal nature. The phenomenon of codependency is particularly
alarming in modern society. To provide effective assistance to such people,
specialists need both clinical knowledge and skills in psychoeducational interaction,
reflective analysis of their own boundaries, and recognition of codependent patterns
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in relationships.

Psychoeducation is one of the promising approaches to training specialists.
Psychoeducation is a comprehensive system of information, emotional learning, and
personal maturity development for future specialists [1, p. 277].

Accordingly, this model of education meets the strategic goals of modern
psychology and healthcare. A modern psychological assistance specialist is a
competent, empathetic, stress-resistant professional capable of working in a
multidisciplinary environment [2, p. 363].

As for the phenomenon of codependency, this condition is increasingly
attracting the attention of specialists. Its prevalence among relatives of people with
addictions, as well as the high risk of emotional burnout among specialists in the
helping professions, makes it relevant to integrate psychoeducation on codependency
into educational programs for future psychologists [3, p. 149].

Therefore, a comprehensive understanding of this phenomenon requires the
development of theoretical models and clinical thinking, skills in recognizing
symptoms, and the formation of an empathetic but professionally distanced position
on the part of specialists. The concept of codependency was first described in the
context of relatives of people with alcohol dependence [4, p. 128].

Subsequently, the concept was transformed into a multifactorial concept that
includes personality traits, emotional dysregulation, identity difficulties, and a need
for control over others [5]. Melody Beattie (1991) considered codependency to be a
way of responding to another person who is overly involved in the life of another,
often dependent individual.

Symptoms include denial of the problem, emotional repression, self-
deprecation, overcontrol, blurred boundaries of the self, and a tendency toward self-
sacrifice [6, p. 260].

In the context of such a profound issue, psychoeducation should include a
combination of information, skills training, and reflective work with future

psychologists (Fig. 1).
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Understanding the Introduction to
systemic,

Recognition of co- influence of family
dependent behavior upbringing on the

patterns formation of codependent psychodynamic, and
models cognitive approaches

Figure 1. Key elements of psychoeducation for working with
codependent patients
Source: [7, p. 1464].

Thus, the psychoeducational component should be integrated into theoretical
and practical training, including supervision and group work. In this context,
pedagogical approaches to the training of specialists should be highlighted.

Among the basic ones are interactivity, ethical support, and interdisciplinary
integration, which play an important role in the structure of the educational process.
The implementation of such forms as case analysis, role-playing games, training,
work with “shadow” behavior models, and metacognitive approaches makes it
possible to develop in future psychologists the ability to reflect and self-regulate in
their professional activities.

Therefore, within the framework of introducing psychoeducational components
into training programs for psychological assistance specialists, the inclusion of
codependency as a separate clinical problem is becoming particularly relevant. As a
review of the relevant literature has shown, this phenomenon is a multifaceted
psychological construct with clearly defined symptoms, valid diagnostic tools, in
particular the Codependency Assessment Tool (CODAT), are used to detect
codependency. This tool allows specialists to identify the specific symptoms and their
severity. Within the professional education system, CODAT opens up opportunities
for future specialists to develop a competent approach to recognizing codependent

patterns in clinical practice.
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Therapeutic strategies recommended by current practice include both
individual and group work, as well as participation in 12-step programs (such as Al-
Anon and Co-Dependents Anonymous). Since psychoeducation should foster
empathetic understanding and analytical thinking among students, it is also important
to include critical analysis of the concept of codependency at the academic level,
given its potential theoretical contradictions and lack of empirical evidence. It is also
advisable to take into account the experience of related fields, particularly healthcare.
As the practice of psycho-pedagogical training shows, a systematic approach to
continuous learning that combines theoretical knowledge with practical strategies
significantly increases the effectiveness of psychological assistance. Such models
should be transferred to the field of psychologist training, especially given the need to
integrate knowledge from clinical psychology, psychotherapy, psychoeducation, and
psychosocial support.

Professional development formats for medical and psychological education
now include interdisciplinarity and psychopedagogy. In particular, the concept of
workplace learning is being actively implemented, and institutional postgraduate
education programs are being implemented, including thematic training, mentoring
schools, protocols for working with patients with chronic disorders, and pedagogical
training for medical personnel performing teaching functions. For the system of
training psychological assistance specialists, these approaches can be catalysts for
professional and psychopedagogical competencies. In this context, the formation of a
psychoeducational module on codependency is one of the options for a structural
response to the need for training specialists capable of working with high-risk states
of addiction in a family, couple, or organizational environment.

Thus, the paper emphasizes the advisability of including psychoeducational
components on the phenomenon of codependency in the training system for
psychological assistance specialists. Such training involves developing professional
competence in future psychologists in recognizing, explaining, and psychotherapeutic
work with manifestations of codependency in different population groups.

A key element is the institutionalization of a psychoeducational component on
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codependency in the training of psychological assistance specialists. Psychoeducation
on codependency actively contributes to the formation of cognitive awareness and
psychopedagogical skills, critical reflection, emotional self-regulation, and
professional maturity, ensuring high-quality mental health care. In addition, such
integration of the institutionalization component reduces the risk of emotional
burnout among specialists themselves and increases the resilience of the
psychological assistance system as a whole.

Thus, psychoeducation on codependency, combined with modern knowledge
of symptoms, diagnostic tools, therapeutic approaches, and critical reflection on
conceptual foundations, should now be an integral component of the training of
psychological assistance specialists.
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HISTORICAL SCIENCES

KPAE3HABCTBO SIK BATATOBUMIPHUI HAYKOBUI ®EHOMEH I
YUHHUK HAIIIOHAJIBHOI IIEHTUYHOCTI

JlicoBcbka Oubra BacusiiBHa

KaHIUJAT ICTOPUYHUX HAYK, TOICHT,
noueHT kKadeapu ictopii YKpainu
YMaHChKUH JAepKaBHUM TeIaroriyHui
yHiBepcuteT iMeHi [1aBna Tuunnu, Ykpaina
M. YMaHb, YKpaiHa

Beryn. Kpae3HaBCTBO BHCTYIa€ BaXIMBAM 1HCTPYMEHTOM ITOJIOJIaHHS
BUIUYKEHHS  MDK JIIOAWHOIO 1  JOBKULIIM, 3a0e3nedye  KOHKPETH3alliio
ICTOPUKO-KYJBTYPHOTO  Mpolecy Ta (opMye  yCBIJOMIIEHHS  HEOOXIJTHOCTI
30€peKEeHHST MTPUPOJIHOTO cepenoBUlla. BoHO € HEBiI’€MHUM YMHHUKOM PO3BUTKY
HaIllOHAJIBHOI CBIIOMOCTI YKPaiHCBKOTO €THOCY Ta €THOKYJIbTYPHOI CaMOOyTHOCTI
HaIllOHAJTBPHUX MEHIIMH, 10 MENTKAI0Th Ha TEPUTOPii YKpaiHH.

Mera pobGorn. ABTOpKa TmoOCTaBWIa €001 3a METy OXapakTepU3yBaTH
JPAa€3HABCTBO K OaraTroBUMIpHMI HAyKOBUM ()EHOMEH 1 YMHHUK HaIllOHAJIBHOI
1II€HTUYHOCTI.

Marepianu Ta MeToau. MeToMOOTISI JOCHIPKEHHS IPYHTYEThCA Ha
BUKOPHUCTAHHI CHEIIaJbHUX ICTOPUYHUX 1 3aTaIbHOHAYKOBUX METOIB JOCIIIKEHHS
(y3aranpHEHHS, CUHTE3y Ta aHami3y), 10 y MOEJHAHHI 3 MPHUHIMIIAMHU 1CTOPU3MY,
noJii(hakTOpHOCTI Ta 00’ €KTUBI3MY, CTBOPUIIO HEOOX1THI YMOBH ISl AOCATHEHHS LIUTL
poboTH.

Pesyabtatu Ta oO0roBopeHns. OmHIEI0 3 KIIOYOBUX XapaKTEPUCTUK
Kpa€3HaBCTBA € HOro Oararoraidy3eBiCTh 1 0araToOmpoOJEMHICTh, IO 3yYMOBIIIOE
HAsBHICTh YHCJIICHHMX TEMATHYHHUX HANpsAMIB, KOXEH 3 SKHX Ma€ BJacHY

nocmigHuIbKy —crenudiky. BomHowac, came 111 06araToBEKTOPHICTH HEPIIKO
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MPU3BOUTH 0 HIBEIIOBAHHS 1HAWBITYyAIbHIX OCOOIMBOCTEH OKPEMHUX JOCIIIKEHbD,
HaBiTh 32 YMOBHU TMIOTJIMOJICHOTO OTMPAIIOBAHHS OKPEMUX TeM. Take sBHUIIEC
XapakTepHE [JIs OUIBIIOCTI Taly3eBUX HaIpsAMIB Kpa€3HABCTBA, IO 00’ €KTUBHO
BHMarae BUXOJy 32 MEXI1 By3bKOTAIy3€BOI'0 MIAXOAY W 1HTerparii y mupiii HayKoBi
KOHTEKCTH.

VY 1upoMy 3B’SI3KYy KpPa€3HABCTBO CJiJ PO3TISIATH K LUIICHY, AUHAMIYHY M
B3a€MOIOB’SI3aHy CUCTEMY 3HAHHS, siKa (PYHKIIOHY€E B MEKaxX TPUBUMIPHOI MOJEIIL:
IPOCTOPOBUM BHUMIp — TeorpadiuHe Kpae3HABCTBO; YAaCOBHH BUMIP — ICTOPHUYHE
KPa€3HABCTBO; COIAILHUNM BUMIp — COIlIAJIbHE KPA€3HABCTBO.

KoruiThBHa JIOTiKa Kpa€3HABYOro Mi3HAHHS Mependavae MoeTanHuil Mporiec:
Bil 30uUpaHHsA eMIipuYHUX (QakKTiB 10 I1X KPUTHUYHOTO aHali3y, BHUSBICHHS
3aKOHOMIPHOCTEH PO3BUTKY, MOJANBIIOIO CHHTE3y, HAYKOBOi 1HTepmperauii, i,
BPEUITI-PEIIT, — y3araJbHEHHS SIK 3araJIbHUX, TaK 1 YHIKAJIbHUX SBUII CyCHUIHHOTO Ta
MPUPOTHOTO PO3BUTKY.

Ha MeTo10510r1YHOMY Ta METOJUYHOMY PIBHSIX KPA€3HABCTBO 3HAYHOIO MIPOIO
KOpEJIoe 3 KpaiHO3HABCTBOM. BIiIMIHHICTH MK HHMMH JUCHUILUTIHAMH 3yMOBJICHA
MacCIITaOHICTIO 00’€KTa JOCHIIKEHHS: SIKIIO KpaiHO3HABCTBO OXOILIIOE BUBUCHHS
Jep>kaB B 11 IUIICHOCTI, TO KpPAa€3HABCTBO 30CEPEIKYEThCS HA JIOCTIHKEHHI
KOHKPETHUX PETiOHIB. YTIM, y CBOill CYKyMHOCTI OOMJIBI JUCIUIUIIHU (POPMYIOTH
KOMILJIEKCHE YSBJIEHHS NpO YKpaiHy K TIEONOJITUYHUN CYO’€KT 13 BHUPA3HOIO
ICTOPUKO-KYJIBTYPHOIO  1JICHTUYHICTIO Ta  0araropiBHEBOIO  IHTETPAILHOIO
CTPYKTYpOIO.

Kpae3HaBCcTBO BKIIIOYAa€ JEKUJIbKA YMOBHHMX, aj€ 3MICTOBHO BaKJIMBUX
HampsMiB JOCIKEHHS, cepel sAkuX, 3rigHo 3 kimacudikamiero I1. T. Tponbka,
BUPI3HSIOTHCS:

O ICTOpUYHE KpA€3HABCTBO, III0 BUBYAE JIOKAIbHY ICTOPIIO MICT, CiJ,
MIIIPUEMCTB, OCBITHIX Ta HAyKOBUX YCTaHOB, TPOMAJCHKHX pPyXiB, BUIATHUX
ocobucTocTell Tomo. Moro Mera — OCMHCIECHHS Ta IOIYJSAPH3ALlis MaJOBiIOMHX
CTOpPIHOK 1iCcTOpii YKpaiHu, OYHUIICHHS ICTOPUYHOTO HAPATUBY BiJ 1JI€OJIOTTYHHUX

HalllapyBaHb, CIIPUSIHHS (POPMYBAHHIO ICTOPUYHOT ITaM’SAT1 ¥ HAI[IOHAIBHOT T1IHOCTI;
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o eTHorpadiuyHe Kpae3HABCTBO, MPEAMETOM SKOTO € HapoJHA KYJIbTypa,
noOyT, 3BHYai, OOpsAAM, HAPOAHA TBOPYICTh. 3aBAAaHHAM IILOTO HAMNpPAMY €
30€peKEeHHS Ta BIITBOPEHHS TPAJUIIH Y iX perioHaIbHOMY PO3MaiTTI;

O JTepaTypHE Kpae3HaBCTBO, OPI€HTOBAaHE Ha JOCHTIDKEHHS MICIIEBUX
JITepaTypHUX MPOIIECiB, TBOPUYOCTI BHIATHUX 3E€MIJIIKIB — IOETIB 1 MUChMEHHUKIB.
Oco0JMBO BaXJIMBUM aCHEKTOM € MOBEPHEHHS 3 ICTOPUYHOTO 3a0yTTsl IMEH MUTIIB,
penpecoBaHuXx y 100y «Po3CTpiiasHOTO BIAPOIHKCHHSY,;

O reorpadiyHe Kpae3HABCTBO, IO BHUBYAE PIAHUA Kpal Kpi3b MPUZMY
reorpadiyHuX 3HaHb Ta IPOCTOPOBOI OpraHi3allii MPUPOJHUX 1 COLIATBHUX MPOLIECIB.

VY npyriii monoBuHi XX CTONITTSA, B yMOBax 3pocCTaruoi udepeHuianii
HAayKOBOTO 3HAHHS, ICTOPUYHE KPA€3HABCTBO HAOYJIO OCOOJMBOTO 3HAYEHHS SIK
IHTErpaTUBHA Tally3b, y MeXaxX sIKOI OpraHIYHO B3a€MOJIIOTh ICTOPUKH, €THOrpadH,
reorpacdu, aremorpadu, €eKoJIOrH, JIIHIBICTU Ta iHII (axiBili. BoHO BUKOHYE PyHKIIIIO
METO/IOJIOTIYHOTO Ta KOHIENTYaJIbHOTO «MICTKa» MK CIEHIaIbHUMU 1CTOPUYHUMU
JTUCHUIUIIHAMY Ta PET10OHAIBHUMU JOCIIIKEHHSIMU.

Ha naymxky C. 3apemM0u, icTOpUYHE Kpa€3HABCTBO, MOAIOHO 110
JOKEPEJIO3HABCTBA, MAa€ BCl MIJICTaBU JUIsl TOTO, abu OyTH BIJIHECEHUM [0 4YHCIa
OCHOBHUX iCTOPHYHMX IHMCIMILTIH. MOro mkepenbHa 0a3a OXOIUTIOE KOMILIEKC
ICTOpUYHUX TIaM’SITOK, IO JO3BOJIAE PEKOHCTPYIOBATH IIUIICHY KapTUHY KUTTS
PErioHiB, a BIATAK - 1 HALIIOHAJIBHOTO MUHYJIOTO 3arajoM.

Baromuii BHECOK y cHCTeMaTH3allil0 ICTOPUYHOI PEriOHATICTUKH 3pOOUB
M. KoBanbCbkuii, SKHII BHOKPEMHUB KUIbKa TpyH JUCUUIUIIH, JOTUYHUX JO
1ICTOPUYHOTO Kpa€3HaBCTBA! KOMYHIKaTUBHO-€BPUCTHYHI, apXeoJIOT14HI,
JUKEpeo3HaByi, (PiI0J0T19HI, EKOHOMIYHI, JeMorpadidHi TOIIO.

Bapro 3a3HauuTH, MO ICTOPUYHE KPAE3HABCTBO CYTTEBO TEPETHHAETHCS 3
maM’ITKO3HAaBCTBOM, YKPaiHO3HABCTBOM, ETHOJIOTI€I0, ICTOPUYHOIO reorpadiero,
nemorpadi€ro, COIATBHOI TICUXOJIOTIEI, KYJIBTYPOJIOTIE€I0, COIOJIIHTBICTUKOIO.
OcoOsuBHIA 1HTEPEC CTAHOBUTH CIIBIpAlsl 3 PETriOHAIBHOI JAeMorpadiero, ska
JOCIIKY€E TUHAMIKY HACEJICHHS B YMOBaX KOHKPETHUX COIllaTbHUX, EKOHOMIYHUX 1

€KOJIOTT1HUX (PaKTOPiB.
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Ax BigzHauae pocmigauk Bommai M. 10. Koctpums, came TpuBuMipHa
CTPYKTypa — TMpPOCTIp, dYac, COLIyM — JO03BOJIE€ PO3IIIAIATH KpPAE€3HABCTBO SIK
CYCIUIBHO-TEPUTOPIATBHUI KOMILJIEKC, 10 BKIIIOYA€E B ce€O€ CYKYIHICTh MPUPOIHHUX
peCypciB, aHTPOTIOTEHHUX 00’ €KTIB 1 CHCTEM KHUTTEMISUTBHOCTI.

3aBAsSKM CHHTE3y JIEPKABHOTO Ta TPOMAJICHKOTO Hayvaja, Kpae3HABCTBO
3AIMIIAETHCS HAI3BUYAWHO MOMYJSAPHUM CEpel HIMPOKOro Kojia JOCHITHUKIB 1
€HTY31aCTiB. Horo poJib y 30epekeHHI MOBHO1, KyJbTYPHOI, TyXOBHOI CIAJIINHU €
BHU3HAYaJIbHOI. AKTUBHICTh KPA€3HABIIIB - SIK IPOQECcioHaiB, TaK 1 aMaTOPIB-CIIPHUsIE
(hOpMYBaHHIO HAIIOHATBLHOT 1MEHTUYHOCTI Ta TIABUIIEHHIO PIBHSA 1CTOPUYIHOL
CaMOCBIJIOMOCTI CYCITIJIbCTBA.

Peanmizaiiss kpa€3HaBUMX IHINIATHB Yy LHQPPOBOMY TIPOCTOPi, 30Kpema
CTBOPEHHS EJEKTPOHHUX PECYpCIB 1 0a3 JaHUX, BIAKPHUBAE HOBI MOXJIMBOCTI IS
1HTerpatii kpae3HaB4oi iHpopMallii Ta po3MHUPEHHS HAYKOBOTI'O 00ITy JTaHUX.

AKTyaJbpHICTh ICTOPHUYHOTO KpA€3HABCTBA 3pOCTA€, NPO IO CBIIYUTH
30UTbLIEHHSI KIJIBKOCTI HAYKOBHMX Ipallb, AWCEpTaliid, MoHorpadiii ta crarei. Y
IEHTpP1 yBaru nepedyBae KOHIENT «MIKPOICTOPID» - K METOAOJOTIYHUHN MIIX1, 110
N03BOJISIE  TJIMOLIE OCMHUCIUTH ICTOPUYHY 1AM’ siTh, MEHTAJIBHICTh, CYCIUIbHY
CBIJJOMICTb Ta KOJIEKTUBHUN JOCBIJ.

BucHoBku. OTXe, ICTOpUYHE KpPA€3HABCTBO B YMOBAaxX CydacHOi YKpaiHu
MEPETBOPUIIOCS HA MOTYKHUM THCTPYMEHT (POPMyBaHHS HAI[IOHAJIBHOI 1IEHTUYHOCTI,
aKTyami3aiii iICTOPUYHOI MaM’ATi, a TaKOXX JyXOBHOTO BIJPO/KEHHS YKPaiHCHKOTO
Hapony. Came 4yepe3 TJIMOOKE OCMMCIEHHS ICTOpli PErioHiB B1AOYBa€ThCS

YTBEPPKEHHSI HE3aJI€KHOI YKPATHCHKOI IEP>KaBHOCTI.
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CULTUROLOGY

CYUYACHA IHOOPMAIINHA KYJIbTYPA: AKTYAJIbHI ACHIEKTH
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Beryn. [Hdopmarniiina KyiapTypa — L€ cUCTeMa NMPHUHIIMIIIB, HOPM Ta 3aco0iB,
[0 PEryjoTh OOMIH 1H(GOpPMAIED MK PI3HUMH KYyJbTypamMu CBITY 3aBASKA
IIBUJIKAM Ta CTaO1IbHUM KOMYHIKAIlIHHUM TEXHOJIOTISAM, SKa, OyIydH CKJIaJI0BOIO
CBITOBOI KYyJbTYpH, € OKpPEMUM OaraTOBHUMIpPHMM TOHATTAM, fKa BigoOpaxae
INIMOMHHUM ~ 3B’A30K MK JYXOBHOIO CKJIAQJOBOK  KYJbTYpH JIIOJCTBA Ta
iH(popMalliiiHOIO peanbHICTIO, 1O chopMyBanaca sk okpema cdepa KylabTypHOTrO
OyTTs MiJl BIVIMBOM HAayKOBO-TEXHIYHOI'O MPOTPECY Ta CTAHOBIIEHHA 1H(POPMALIHOI
UBLTI3AI].

®opMyBaHHA 1HPOPMALINHOI KYyJIbTYpH Ma€ TIMOOKE 1CTOPUYHE KOPIHHSA, IO
csirae yaciB nepiux ¢opM nepenadi CUTHaJIIB y IEPBICHOMY CYCIIIbCTBI, CTBOPEHHS
MMMCEMHOCTI, MOSBH TEKCTOBUX JDKEPEII 1 0 CYy4acCHOTO €Tany — PO3BUTKY ITU(POBUX
KOMYHIKAIIIMHUX TEXHOJOTIM 1 TriIo0aJbHUX KOMIT'IOTepHUX Mepexk. [Iporsarom
YCbOI'O0  ICTOPUYHOTO TMPOLECY JIFOJCTBO MparHyjiio BIOCKOHAJIUTH CIOCOOU
nepeiaBaHHs 3HaHb, MIABUIIUTA €(EeKTUBHICTh KOMYHIKAIlll Ta 3MEHIIUTH YacoBl i
MIPOCTOPOBI Oap’epu.

166


https://orcid.org/0000-0003-1293-8189
https://orcid.org/0000-0002-6432-2776

[TomToBXxoM 10 eBomrowii iHGOpMALiHHOI KyJIbTypd HEOAHOPA30BO CTaBaJIU
Tak 3BaHl «iH(OpMaliifHi KpU3w», M0 BUHUKAIM HA TJII MEPEHACUYCHHS JTaHUMHU YU
3MiH y 3aco0ax 30epexeHHs Ta 00poOku 1Hpopmarlii. UeproBum erarnomM Takoi Kpu3u
CTaJla TosiBAa IHU(PPOBUX TEXHOJOTIH, sSKa CHOPUYMHWIA TpaHcPopMaIliio
iHdopmariiiHoro cepenoBuia. [loganbiie 3arocTpeHHs I€l KPU3W TMOB’S3aHE 3
MOSIBOIO IITYYHOTO IHTENEKTY, 3AaTHOTO PAaJAMKaIbHO 3MIHUTH COLIOKYJIbTYpHUN
JaHaAmadT Cy4acHOCTI.

VY 3B’s13Ky 3 UM OCOOJIMBOT aKTyalIbHOCTI HA0yBa€ BUBYEHHS Cy4YaCHOTO CTaHy
iHpOpMaIIHOT KyIbTYpH, 11 YHIKaJbHUX XapaKTEPUCTHUK Ta BIUIUBY Ha JIOAHMHY, ii
MHUCJICHHS, TOBEAIHKY, CIIOCOOU B3a€MOJAIl 31 CBITOM. PO3yMiHHSA IMX MPOILECIB €
HEOOXITHUM JIJIsl Opi€HTallli y ro0adbHUX 3MiHAX Ta 30€peXKEeHHS T'yMaHITapHOTO
BHUMIPY B TEXHOIEHTPUYHOMY CEpPEIOBHIII.

Metow naHoi poOOTHM € JOCHIPKEHHS OCHOBHUX puC 1H(QOpMaIIHHOT
KyJbTYpH, BUBUCHHS i1 BIUIMBY Ha KJIFOUOB1 CPepH JKUTTS CYy4aCHOTO CYCIIIBCTBA —
30KpeMa OCBITY, €KOHOMIYHI MPOLIECH Ta COLIAJbHY B3a€EMOJIII0. Y LEHTPl yBaru —
aHaJli3 B3a€MO3B 3Ky MK TEXHOJIOTITUHUM IPOTPECOM 1 MOMIIMBOCTSAMHU JIFOIUHH,
BUSIBJICHHSI OCHOBHUX BHKJIMKIB, TMOB’si3aHUX 13 HUGPOBOIO TpaHchopMalli€, a
TaKoXX PpO3poOKa TMPAKTUIHUX PEKOMEHJali 1moa0 edeKTUBHOI ajanTarlii
CyCNUIbCTBA O 3MiH, BHKJIMKAHUX CTPIMKHUM PO3BUTKOM 1H(OPMAIIHHOTO
CepeIOBHIIIA.

Marepiaim  Ta  MeroaMm. Y X0l  JOCHIJDKEHHS  3aCTOCOBAaHO
MDKIUCHUIUTIHAPHUN MIAX1J, 10 MOEJHYE 1HCTPYMEHTH COIIOJIOTIYHOTO aHali3y,
KyJIbTYPOJIOTIYHOTO OCMUCJEHHSI Ta METOAOJIOTI 1H(POpMalIiHUX TeXHOJOriH. Jlis
[JIMOIIOTO  PO3YMIiHHS CHUTyalli OyJ0 BHMKOPHUCTAaHO HANCBIXKIII CTATUCTHYHI
MaTepiajii Ta pe3yJbTaTH JOCIKEHb, MiATOTOBICHUX MPOBITHUMH MIKHAPOIHUMU
opranizamisimu, 30kpema FOHECKO, OOH Tta MixHapogHuM  COIO30M
enextpo3B’si3ky (ITU). 3rimHo 3 gaHUMU MUX 1HCTUTYINHN, Y CBITI CIIOCTEPIraeThCs
CTIMKE 3pOCTaHHS OXOIUIEHHS I1HTEPHETOM, CTpIMKE 30UIbLIEHHS KUIbKOCTI
MOOUTHPHIX KOPUCTYBAYiB, a TAKOX aKTUBHE BIIPOBA/KCHHS ITU(GPOBUX THCTPYMEHTIB

y pi3Hi chepu cycninbHOro )UTTs. Tak, 3a qanumu [TU, yacTka HaceleHHs, siKa Ma€e
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noctyn 1o [arepuery, 3pocina 3 53% y 2019 pori 1o 67% y 2023-my. 11s cratuctuka
MIATBEPIKYE TUHAMIYHUN PO3BHTOK TJIOOATBHOTO 1HGOPMAIIHHOTO MPOCTOPY Ta
3pOCTaHHS ITU(POBOI B3a€EMO3AICIKHOCT Y CBITI.

Pe3yibTaTH Ta 00roBopeHHsi. Y cy4acHOMY i1H(pOpMAIfHOMY CYyCHiJIBCTBI
3HaHHS BHUCTYNAIOTh MPOBIJIHUM PECypcoM, SKUW BH3HA4Ya€ TIOCTYIl HAyKH,
€KOHOMIKH, KYJIbTYpH Ta CHUCTEMHU OCBITH. IHTEpHET-IaHl BiAIrparOTh BUPIMIATIBHY
pOJIb y TpOIeCl TPUAHSTTS PillieHb, a 3AATHICTh ONEPATHBHO aHAJI3yBaTH Ta
3aCTOCOBYBATH 1H(oOpMaIIio epeTBopuiIacs Ha HOBY O3HaKy ocBiueHocTi. IlocTiiiHe
OHOBJICHHSI 3HaHb, PO3BUTOK KPUTHUYHOTO MUCJICHHA Ta ajamnTaiis 0 CTPIMKHX
TEXHOJIOTIYHUX 3MIH — OOOB’SI3KOBI MEPEAYMOBH MNPO(ECIHHOrO Ta 0COOMCTICHOTO
3poctanHs y XXI cTOMTTI.

[udpoaizaliis Ta TEXHOJIOTIYHA TpaHC(hOpMaL[is CTAIM XapaKTEPHUMHU PUCAMHU
iHdopmariiiHoi KynbTypu. [ludpoBi 1HCTpYMEHTH NPOHUKAIOTH Yy BCl acHeKTU
noBcsikaeHHoro KuTTsA. Cdepa ocBiTH mnepeOynoByeTbesl Mg yMOBU IU(GPOBOL
PEATIbHOCTI: TOIIMPEHHS OHJAH-OCBITH, 3aCTOCYBAaHHS INTYYHOTO IHTENEKTY B
HaBYaJLHOMY  TIPOLIECi,  BUKOPUCTAHHA  €JICKTPOHHHUX  MIAPYYHHUKIB 1
CHEN1aTI30BaHOI0 HABYAJILHOTO KOHTEHTY CTajud HOpMOI0. BinacrtaHi Ta reorpadiusi
OoOMEXeHHS OlbIlle HE € TMEepPenIKoAo s 3700yTTS 3HaHb — 1H(OpPMaIiiiHi
TEXHOJIOT1i 3HAYHO PO3IITUPUIIA OCBITHI TOPU3OHTH.

VY ramy3i exkoHOMikHM iH(OpMaIlliiiHAa KyJIbTypa CTUMYJIOE aBTOMAaTHU3ALIIIO,
BIPOBA/KCHHS 1HHOBAIIWHUX ¢inaHcoBux 1HCTpyMeHTIB (FinTech), 3HmkeHHs
3aJIeKHOCTI BiA (I3MYHOI Tpaili. Y MEIULMHI LE BUPAKAETHCA Yepe3 PO3BUTOK
TEeJIEMEIUIMHU, BHKOPUCTAHHS pPOOOTOTEXHIKM B OIEpalisix, BIPOBAIKECHHS
IITYYHOTO 1HTENEeKTy y cdepy niarHoctuku. KynbpTypHa cmanmmmna 30epiraerbcs
3aBJSIKA CTBOPEHHIO IIU(PPOBUX APXiBIB, OHJIAHH-010J110TEK, BIPTYaIbHUX €KCIIO3UIIIM
1 My3eiB.

['moGauizartist Ta IHTErpaIlis — 1€ OAH1 KIFOYOBI PUCU CydacHO1 iH(opmaIiiHol
KyJnbTypu. JIIOACTBO OTpUMaio AOCTYI A0 CBITOBUX 3HaHb, HAI[IOHATBLHUX KYJIBTYP
Ta iH(pOpMaIIMHUX pecypciB. MiKHApOHI KOMITaHi1, TI00abHI MPOEKTH Ta MUQPPOBI

CHUIBHOTH [JAal0Th 3MOTY CIHiBIpaloBaTH 0e3 BpaxyBaHHS reorpaiyHuX MEx,
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CTBOPIOIOUM TEPEIyMOBH JUIsl IHTEJIEKTYyaJlbHOTO OOMIHY, HAyKOBHX BIJKPHUTTIB 1
napTHEPCTBA MIXK KpaiHaMHU.

BaxnmBoro pucoro iHGOpMAIIHHOI €MOXM € MEpPEeKEBUU  XapakTep
koMyHikamii. CowiagbHl Melia Ta IHTEPHET CTalM JOMIHAHTHUMHU KaHaJlaMH
nepefadi iH@opmarii Ta crnuikyBaHHs. TpaauiiiiHi 3acobu MacoBoi 1HGopmarlrii
MOCTYIIOBO BIIXOJATh Ha APYyruil ruiad. Ponb nigepiB rpoMajchbkoi AyMKH Aeaani
JacTile BUKOHYIOTh Ojorepu, cTpuMepH Ta iHQmoeHncepu. Koxken kopuctyBau mae
3MOTY CTBOPIOBATH BJIACHUN KOHTEHT, IO PO3KPUBAE HOro TBOPYMM MOTEHINAN 1
CIpUSE PO3BUTKY KPEATUBHOTO MUCIICHHS.

[ndopmariitHa KynapTypa TpaHCQOpMye YSBIEHHS MPO OCBITY Ta MPALIo.
3poCTaHHsl MOMYJSPHOCTI AMCTAHUINHOI pOOOTHM Ta OHJANH-HABYAHHS JI03BOJISIE
0araTbOM JIOJSM CHIBIPAIIOBATH 3 1HO3EMHUMH POOOTOJABISIMU, HE 3MIHIOIOYU
Mmicus mnpoxuBaHHA. [lmatdhopmu mns ¢pinancy (wma xmrant Upwork, Fiverr)
BIJIKpUBAIOTh HOBI JpKepena noxody. BogHouac Taka ¢dopma B3aeMoiii Mae 1
3BOPOTHUI OiK: 3MEHIIEHHS KUJIBKOCTI KMBUX KOHTAKTIB, CKJIAJHOLI Yy (OpMyBaHHI
COIAJIbHUX 3B’SI3K1B, BITUY>KEHHS Ta MICUXOJIOT1UHI TPY/IHOIIIL.

CyTTeBOI0 mepeBaror MUQPPOBOi €MOXHW € MUTTEBA JOCTYMHICTH 1HGOpPMAILIi.
Ile mae 3Mory omepaTMBHO pearyBaTH Ha BUKJIHMKU B OCBITI, Hayli, Oi3Heci. [Iporte
HaJIMIpHUN TOTIK JaHUX MOXKE MPHU3BECTH N0 1HGOPMAIIITHOTO TEepeBaHTAKCHHS.
Bunukae norpeba y pO3BUTKY I1H(OpMALIWHOI TIrl€HHW, MEIarpaMOTHOCTI Ta
HaBMUOK  (unmbTparii  (QerikoBUX  MOBIAOMIIEHb. 3aroCTPIOIOTHCS — MPOOJIeMHU
KiOepOe3NeKn: XakepChbKl aTakh, BUTOKH IEPCOHANIbHUX JaHUX, MaHIMYJSALli B
MEJ1alpoCTOPl CTAIOTh 3arpO3amMHu, 3 SIKUMHU MAa€ BMITH IIPALIOBATA KOXKHA JIIOMHA.

Hogi mozeni comianbHoil B3aeMOil GOpMYIOThCS 3aBASKU ITU(GPOBUM KaHAJIaM
KOMYHIKaIlil: BIpTyaJibHI CHOUIBHOTH, (OPYMH, COLIabHI MEpexi J03BOJISIOTH
MIBUAKO HAJaroJKyBaTH KOHTAKTH, IIyKaTH OJHOAYMIIB, JOJy4aTucs [0
rJI00QBHUX M1AJIOTIB. AJie MapaiesibHO 3MIHIOIOTHCS TPaJIvIliiHI (HOPMH COIlIaTbHUX
3B’SI3K1B, MI)KOCOOMCTICHE CHUIKYBaHHS CTa€ MEHII IHTEHCUBHUM, a o0Opa3 cebe B
IHTEPHET] YacTO HE BIAMOBIAAE PEATHHOCTI.

CyuacHa 1HQopmalliiiHa KyJabTypa Ma€ 3HaYHUM MOTEHIaN JUIs TOJaJIbIIOTO
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pO3BUTKY. Y MaiiOyTHhOMY 1U(pOBI3allisl MNPOJOBKHUTH 3MIHIOBATH CTPYKTYPY
cycrinbcTBa. LITyyHuit inTenekT HaOyBaTUMeE jAenaii OUIBIIOI Barm y mporecax
aHATITUKW, TPOTHO3YBaHHS Ta YXBaJEHHS pillleHb. TeXHOJOTrii BipTyalbHOi Ta
JOTIOBHEHOI pEalbHOCTI PO3IIMPIOBATUMYTh IHCTPYMEHTH OCBITH, pO3Bar 1
npodeciiiHol isUIbHOCTI. Yce 1e mnoTrpedyBaTUMe BiJl KOXKHOI JIIOJIMHM HOBHUX
KOMITETEHTHOCTEH — 30KpeMa MeAiarpaMOTHOCTI, ITU(POBOi Oe3MeKH Ta BMIHHSA
MPALIOBATH 3 BEIUKUM 00CIToM iHpopMaIii.

Takum ywuHOM, KyJIbTypa iH(OpMaIiiiHOT ernoxu TpaHchoOpMy€e HE JIHIIE
IHCTPYMEHTH B3a€MOIi 31 CBITOM, a ¥ cHCTEMy LIHHOCTEH, CIIOCOOM MUCIICHHS,
MO/IEeJIl MOBEAIHKHU — i (hOpMY€ HOBY PEabHICTh y BCIX BUMIPAX JIOACHKOIO OYTTS.

BucHoBku. TakuM  yuHOM,  1HQoOpMaliliHA  KyJbTypa  BHCTYIA€
byHIaMEHTAIbHUM YHHHUKOM PO3BUTKY CY4YaCHOTO CYCHIJIbCTBA, CHPUSIOYU
rIIMOOKOMY BIPOBAHKEHHIO IUGPOBUX TEXHOJOTIH Yy BCl chepu MOBCAKICHHOIO
AKUTTS. LLITydHMil 1HTEIEKT CyTTE€BO 3MIHMB Hallle CIPUMHSATTS peajlbHOCTI, CTaBIIN
BOJHOYAC HE3aMIHHUM 1HCTPYMEHTOM 1 JKEPEJIOM HOBHUX BHUKJIMKIB, SIK1 JIFOACTBY 1€
HaJICKUTh YCBIJIOMUTHU Ta moaojaTu. MaitOyTHe iHGOpMAIIHOI KyJIbTypU 3HAYHOIO
MIpOIO BU3HAYATUMETHCS PIBHEM BIIPOBAXKECHHS IHHOBAIIIM, 3IaTHICTIO 3a0€3NEYUTH
KibepOesneky Ta chopMoBaHICTIO MUGPOBOI KOMIETEHTHOCTI cepejl TPOMaJsH.
OtpumaHi pe3ylbTaTd MOXYTh CIYTyBaTH 0a3010 JUIsi CTBOPEHHS CTPATETIYHUX
MIIXO/IB A0 CTAJIOrO PO3BUTKY B YMOBaX MOCTIMHHUX 3MiH, OB’ SI3aHUX 13 LIU(PPOBOIO

CIIOXO10.
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TPAHC®OPMAIIS COLIIAJTBHUX POJIEN KIHKH IMIJ{ YAC BIHHU

3aiineBa Mapis BosoaumupiBaa

3100yBay CTyneHs aJokTopa pinocodii

cnenianpHOCT 033 «Dinocodisn

JIBH3 «Y3xropoacekuii HalioHaILHUN Y HIBEPCUTET
M. Ykropoa, Ykpaina

Beryn./Introductions. bynp-sika BilfiHa € KaTakiai3MOM, IO TPU3BOAMTH JIO
PI3KUX 3MIH y CYCIUIBCTBI. 30KpeMa, Il 3MiHHU BIJOYBAIOTHCS y T€HJIEPHUX POJISIX 200
paauKaizaiii BIIHOMIECHHS /10 dKIHOYOr0 Ta YOJIOBIYOTO 00OB’SI3KY, [PYHTYIOUHCH Ha
171es1X PO BPOJKEHY BIIMIHHICTh COLIIAJIBHOTO NMMPU3HAYEHHS YOJIOBIKA Ta JKIHKHU.

ine podorel/Aim. [locmiautu  TpaHchopMarllii  COIAIBHUX — pOJici
YKpaTHCBKHUX KIHOK, $IK1 BiAOYBalOTHCS MiJl BILUTUBOM E€KCTPEMAIBHOIO COIIAJIbHOTO
JIOCBIly — BIAHH.

Marepianu ta merommn./Materials and methods. ¥ poGoti 3actocoBano
KOMIUIEKC 3arajlbHOHAyKOBUX Ta (P1710COPCHKUX METO/IB, 1110 JO3BOJSIOTH JOCTIAUTH
TpaHchOpMAIIiO COIIAIBHUX POJIEH KIHKKM B YMOBax BIHHU B MUKIUCIHUILUTIHAPHOMY
KoHTeKCTi. Jlo  3aeanvhHonaykosux memooieé HajekaThb: aHaJI3 1 CHHTE3
BUKOPUCTOBYBAIMCS JJIS y3arajdbHCHHS HAYKOBHX ITAXOMIB JO TEMHU IKIHOYOI
cy0’ekTHOCTI. [HIyKIIA 1 Heaykiis — a1 (popMyBaHHS 3arajbHUX BHCHOBKIB IIIOJIO
3MiH Y TeHJIEpPHUX POJISIX Ta MEPEBIPKU TINOTE3U MPO COLIATIbHY CKOHCTPYHOBAHICTb
reHjepHux poseil. lle maso 3Mory OIIHUTH, HACKUIBKM 3MIHM B POJi JKIHKH
(Hampukian, TOsBa  OKIHKU-BOITENBKH, JIAEPKA YU TOJITUYHOT  JIISTYKH)
MIATBEPKYIOTh 17IeI0 MpPO 3MIHHICTh COI[IaIbHUX HOPM Ta 1JE€HTUYHOCTEU Y
KPU30BUX YMOBAX.

Y  wmexax @inocoppcbkux memoodie BUKOPUCTAHO (PEHOMEHOJOTIYHUN

METOJ-/UIsl  aHali3y IHAMBIAYyaJIbHOTO JKIHOYOTO JIOCBILY B yMOBaxX BIMHH
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(BOJIOHTEPCTBO, BUMYIIIEHE MTEPECETICHHS TOIIIO); 1CTOPUKO-(P1IIOCOPCHKII METOT-JIS
MPOCTEKEHHS EBOJIOIIT COLIaJbHOTO YSBJICHHS MPO JKIHKY y KOHTEKCTI BIMHH.
Kputnunuii reHjepHuil aHali3 JO03BOJIAE BHUSBUTH MEXaHI3MHU 3aKPITUICHHS
TPAAMIIIITHOTO TaTpiapXaTbHOTO TOLTY O0OB’SI3KIB 1 BOAHOYAC HOBI MPOSBU JKIHOYOT
Ccy0’€KTHOCTI.

Pe3yabTaTn Ta o6roopenns./Results and discussion. TpanumiiiHa xiHoua
pOJIb B YKPAiHCBKOMY CYCITUJIBCTBI — ECEHIIANIICTChKA: KIHKA CHPHAMAETHCS
nepeayciM sIKk MaTH, APYKUHA, AOTJISIAAIBHULIL Ta MOpPaJIbHUM 1eHTp poauHu. L1
CTEpEOTHUIIH, TONPU MOJEPHI3AIlI0, MPOJOBKYIOTh 30epiratucsa B CYyCHUIbHIN
CBIJIOMOCTI Ta MAlOTh BIUIMB Ha OYIKYBAHHS B1J *IHKH, PO3IOUI IIpalll Ta FreHJEpHY
cormiamizarito. IIpote BiifHA € eKCTpEeMaJIbHUM COLIAJIBHUM JIOCBIJIOM, IO 3aBXKJIH
BIUIMBAE Ha UTTS JKIHOK, 3MIHIOIOYM a00 IMEpeBepTaloyd KWOro 3 Hir Ha TOJIOBY,
3MYIIYIOUU IIyKaTHU CTpaTerii BUKMBAaHHS Ta 1HKOJM HE JIMIIAKOYM 1HIIOTO BUOOPY,
AK B3ATH 30poro J10 pyK. [HO/1 came BiifHa BIAKpPUBAE >KIHKaM HOB1 MO>KJIMBOCTI, ajie
yacTile 3Mylrye OpaTtu Ha cebe J0JaTKOBY BIJANOBIIANbHICTh, CTHUKATHCS 3
TPYJIHOIIIAMU Ta MpaIOBaTH Ha MEXI1 BIACHUX CUJL. [2, c. 16]

B cyuyacHux peanisgx MOXEMO CIOCTEpIraTH PO3IIMPEHHS KIHOYMX COLIAIbBHUX
poyied, KpiM TpagUIIWHUX JUIsl  YKPAiHCBKOTO CYCHIIBCTBA POl Martepi,
nmiKiIyBaimpHUIll, OeperuHi. Ha cycminbHif clieHI 3’4BIS€TbCS  KIHKA-BOTH,
BOJIOHTEPKA, JIIJIEpKa, MPABO3AXUCHULIS, >KIHKA-TIOMITHK, a TaKOX >KIHKa — TOJoBa
ciM’i, mepecenenka Tomo. Lli poni BuMararTh aKTHMBHOI TO3MINI Ta y4yacTi y
CYCNUIBHOMY >KWTTI, ONAHyBaHHS HOBUX HAaBUYOK, Ipogeciil Ta 1HOAI JOKOPIHHOI
3MIHU 3BUYHOrO XUTTSA. BigOyBaeTbcs BIIXi[ BiJ apXeTUNy >XKIHKHU-KEPTBU Ta
aKTyasi3allis apXeTUIy >KIHKU-BOITEJIbKH, 10 MIATBEPKYETHCS KUIBKICTIO KIHOK Ha
cyx61 B 3CY, sk cHailillepkd, MEIUKHHI, O(PIUEPKH, OMEPATOPKU JIPOHIB Ta B
JOTIOMDKHUX BIMCHKOBUX MIiPO3/A1JIaX — BOHU PO3IIUPIOIOTH YSIBICHHS PO >KIHOUY
TIJIECHICTh, CHUJIY Ta BUTPHUBANICTh. [CTOpHYHO, JJIs HAIIOTO CYCIIJIbCTBA, MOJIOHA
aKTHBI3allsa — siBUIIC He HOBe, B Hatam Ilononcekoi-Bacunenko 3Haxoaumo: « TsoKK1
YMOBH JKUTTS BUMAraju repoiky He JIMIIE BiJ] YOJOBIKIB, a TAKOXK 1 BiJ] *KIHOK. BoHH

MOBUHHI OYyJM BMITH I13IUTH BEPXH, BOJOAITH 30po€ro, MO0 y pa3l HeOe3meku
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pATYBaTU CBOE XKUTTS, XHUTTA miTel. Tak B VYkpaimi y XV-XVI Bikax 3HOB
3’ IBJISTIOTHCS KIHKA «ITOJISHUIIY [4, C. 82].

[IpoTSIroM OCTaHHBOT'O CTONITTSI YKPAiHCHKI >KIHKA Opajii aKTUBHY y4acTb y
BOEHHMX KOH(QIIIKTaX, pPEBOJIOIAX, HAIIOHATIICTUYHUX MIANUIBHUX pyXax,
NPOTUCTOSHHI 1HO3EMHUM BTOPTHEHHsIM Toulo. [Iporte, 3a3Buyail, Mo 3aKiHYEHHIO
BIMCHKOBUX KOH(JIIKTIB TOBEPTAIHMCS 1O CBOET TPaaWIINHOI IapUHU 1 3arajiom
CyCuIbHHX TpaHchopmarliii He BigOyBajocs. Y MacoBid CBIJIOMOCTI BIMCHKO Ta
BiffHA 3aJIMIIAIOTHCS MICIIEM, Jie¢ YOJIOBIKM MarTh YTBEPJKYBaTU CBIM OCOOIUBUIA
cTaryc 3axucHuka. OTxe, KolM XiHKa Oepe M0 pyk 30poro, BinOYBaeThCsS KpH3a
TPAAMIIIHHUX 1IEHTUIHOCTEH, a IMOCTaTh >KIHKU-BOIHA CIPUHAMAETHCSA SK BHKIIHK
yCTaJICHOMY CoIliaTbHOMY HOpsIKy. OcoOIrBO, SIKIO OpaTh 10 yBaru TPaJaUIliHHICTh
YKPaiHChKOT'O CYCIUIBCTBA. [2, €. 24]

ApMis, TIEBHOIO MIPOIO BIJIJI3EPKAIOE MPOIECH Y CYCIUIBCTBI 1 MU MOXKEMO
Mo0aYnTH, 10 HE 3BAKAIOYM HA 3aKOHOJIaBUl 3MIHHU, SIK1 BIAKPWIN JIJIs )KIHOK JIOCTYTI
70 «4YOJOBIYMX» TOcaj, A0C1 BiIOYyBa€ThCs OMIp peanizallii kKiHOK Ha ciyk0i. Ha
YeTBEPTOMY POILIl TOBHOMACIITAOHOT BIITHU K1HKH BCE I11I€ CTUKAIOTHCS 3 TeHICPHUMU
crepeotunaMu. «CKJsiHa CTENs» — OAHA 3 MpOoOJieM, SKy BIJ3HAYAIOTh YKPaiHCBHKI
BIMCHKOBOCITYk00BHII. Takox BapTO OKPECIUTH TaKy TaOylOBaHY Ta 3aMOBYYBaHY
po0JeMy y BIMCBKY, SIK CEKCyallbHI JJOMaraHHs Ta XapacMeHT. [§]

BiitHa mocTaBuiia yKpaiHChKE CYCIUJIBCTBO NEpe HEOOXITHICTIO BHYTPILIHIX
3MiH, TEPEOCMHCIICHHS TPAAMUIINHOI POl KIHKKM y COI[adbHO-TIOJITUYHUX 1
E€KOHOMIYHHMX IIpoIlecax Ta TOJOJIAHHS CTEPEOTHINB IIMOAO0 KIHOYOTO JiJIepCTBa.
[cTopryHO, CTAaHOBJICHHS Ta PO3BUTOK COIIAJIBHOTO 1HCTUTYTY JIJIEpCTBA B
CYCIIUIbHIN YSB1 TICHO TIOB’SI3aHUM 3 4oJIOBIYMMH pucamu. [7, c. 177] OnHak, Konu
3HaYHa YacTHHA YOJIOBIKIB TepeOyBae Ha (pPOHTI, caMe >KIHKH 3a0e3MeuyroTh
HAJIWHUN TUJ, CTAIOTh BAXXJIMBUM YMHHUKOM BIDKUBAHHS Ta BIIOYIOBHU JEp>KaBH, a
TaKOXX PYIIEM IMHPOKOMACIITAOHOTO BOJOHTEPCHKOTO pPyXy. Y Cy4acHOMY
BOJIOHTEPCHKOMY PYCi, 3TITHO CTATUCTHKH, 72% BOJOHTEPIB — KIHKH. [7, ¢. 179]

BonontepcTBO cTamo OJHUM 13 CHOCOOIB MPOSIBUTA CBOIKO TPOMASIHCHKY

MO3MIIII0, & 1HOJI SIK aJIbTepHATUBA 30POMHOMY CIPOTHUBY, CIIOCOOOM 3pOOUTH CBIU
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BHECOK Y BIJICTOIOBAaHHI HE3aJICKHOCTI JepkaBu. BomoHTepcTBO B YKpaiHi HAOys0
pi3HUX (OopM: BiA OMIKYBaHHS MOCTPAXAATUMH, XBOPUMH, JITHIMH IIOJbMHU Ta
TITbMH, 300pH Ta PO3MOBCIOJKEHHS TyMaHITapHOI JOMOMOTH, €BaKyarliiHi Ta
JIOTICTUYHI 3aBAaHHA 10 3a0e3MeueHHs] BiWCHKOBOCITYKOOBIIIB CIOPSKCHHSIM,
3acobamu  3B’s3ky  Tomo.  Oxpemoro  po3risay — norpedye  eHoMmeH
«IHTEJIEKTYaJIbHOTI0 BOJIOHTEPCTBA» — TOOPOBLIBHA Ta Oe30I1aTHa popMa MiATPUMKH
IHIIMX 4Yepe3 mepeaady ocoOUCTOro JIOCBiAY, 3HAHb, YMiHb Ta HAOYyTUX MPAKTUIHHUX
HAaBUYOK. 3a3BUYail JKIHKM TOEAHYIOTh BOJOHTEPCHKY [ISUIBHICTh 3 1HIIOIO
podeciiiHO0 TIATBHICTIO Ta ocoOuCcTHUMH O00B’si3kamu. Jlms Garatbox KIHOK-
BOJIOHTEPOK, OKpPIM MOXJIMBOCTI caMopeatizailii, HaJ3BUYaiHO BaXJIUBUM €
TICUXOJIOTIYHUMN aCTIEKT BIAYYTTA BIACHOI KOPUCHOCTI — YCBIOMJICHHS TOTO, IO IXHS
TISUTbHICTh TPUHOCHUTH KOHKPETHY JOMOMOTY IHIIMM, II€ HAIOBHIOE CMHUCIOM iX
BJIACHE XHUTTA. [6, c. 46-47]

[Tin yac BiiHM XiHKa BHHAXOJUTh Ta BIPOBAKYE HOBI MPAKTUKHU TYpOOTH.
3Ha4yHa YaCTUHA KIHOK, 3AJIy4eHHX JI0 IOCBIly BIMHU — LI€ MaTepl, APY>KUHH, TOHBKH
M cecTpu BIMCHKOBOCIY)KOOBIIIB, SIKI BHUKOHYIOTH (DYHKIIIIO HaaIMHOTO TUIy. Y
corianbHO-(pUI0cOhChbKOMY BHUMIpPI 00pa3 KIHKHU-OEpEeruHi IMOCTae SK BTUICHHS
cTabiNbHOCTI, TypOOTH Ta eMOMLiiHOI MiATPUMKH. [XHS ydyacTh, Xou i Mo306aBlIeHa
npsiMoi  0oiloBOi  B3aemomii, € KPUTHYHO BaXJIHMBOKW Yy  (OpMyBaHHI
MOPAJIbHO-TICUXOJIOTIYHOI PIBHOBAry SIK OKpeMHX OI1IIiB, TaK 1 CyCIiIbCTBA 3arajioM.
UYepe3 m10o/IeHHY KOMYHIKAIlil0, 30KpeMa TeleoHHI J3BIHKA 3 (POHTY, KIHKH
3a0€3MeuyloTh BOTHAM MEHTaJIbHUN 3B’S30K 13 HUBLIBHUM JKUTTSAM. TakKuM YHUHOM,
K1HOYA MPUCYTHICTh Y TUJIy HE JIMIIE BUKOHYE r'yMaHITapHY (DyHKIIIIO, a i hopmye
YMOBH JJisi 30€pEXKEHHs JIIOASHOCTI B YMOBax BIWHH, MIAKPECIIOIOUN TIHOWHHY
B3a€MO3AJICKHICTD (DPOHTY 1 THITy. [3, ¢. 1027]

Pociticbko-yKkpaiHchbka BiliHAa CIIPUYMHUIIA MAaCOBE TIEPEMIIIICHHS HACEICHHS SIK
B cepeauHl KpaiHW, Tak 1 Mmirparito 3a KopaoH. CBOI JOMIBKMA MOKHHYJA TPETHHA
JIOBOEHHOTO HacejieHHsI YKpainu (01m3bko 13 MITH.), III0 BBaXKA€ThCSI HANMOUIHIIIMM
nepeMilieHHsaM JroAei 3 uvaciB Jpyroi cBiToBoi BiiHHM. Ilpum mpomy, *XiHKH, SKi

BIIHOCSTBCA /IO HAWOUIBII Bpa3iMBOI COLIAIBHOI TPYINU, OTPUMAIM TOCHJICHE
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HABaHTa)XCHHA. B OLIBIIOCTI BOHM €BaKyIOBAJIUCS pa3oM 3 AITbMH, TpuOIN3HO 4%
cepen ODKEHOK Ha MOMEHT uepBHsA-THNHA 2022 poky — OaraToniTHI mMatepi. Bonu
3IIITOBXHYJNCH 3 HEOOX1THICTIO CAMOCTIMHO BUPIIITYBATU CKJIAIHI YKUTTEBI MTUTAHHS:
MONIYK JKHUTJIA, POOOTH, OCBITHIX 1 MEIWYHUX TOCTYT, BITHOBJICHHS MOBCSKICHHOI
CTablILHOCTI I cebe Ta OnM3bKuX. Takui cTaH MOCTIMHOI TypOOTH, ajanTarlii Ta
BIJIMOBIATBHOCTI  TIOCWIIIOETHCSI  TICUXOJIOTIYHUM — TATApeM BTpPaTH 3BUYHOIO
CepelIoBHINA ¥ 3arpo3amu, MOB’si3aHUMHU 3 BiliHOIO. [1, c. 64]. IIpakTukm TypOOTH
OlIbllIe HE OTOTOXKHIOIOTHCS JIMIIE 3 JOMAIIHIM MPOCTOPOM. Y LIbOMY BUMIpI KIHKA
MOCTa€ SIK aKTUBHUM CyO’€KT, 110 HAMaraeThcsi 30€perty UITICHICTh BIACHOTO «S1»,
JEMOHCTPYIOUM CTIMKICTh 1 3JaTHICTh 0 camopeani3alli HaBiThb y HaJ3BUYATHUX
oOcTaBHHAX.

Cepen OCHOBHMX BHUKIHUKIB Ta MpoOJieM, 3 SKUMHU PHU3HKYE 3ITKHYTHUCS
KIHOIITBO Yepe3 BiliHY, MOXHa BU3HAUUTU 30UIBIIEHHS BPa3JIUBOCTI KIHOK [0
HacuibcTBa. 3a ganumu OOH, >xiHKM Ha BiifHI — O/JHA 3 HaWOLIBIIMX BPA3IUBUX
rpyn. Lle crocyerbess i HUBIIBHUX, 1 BIHCHKOBHX JKIHOK. [€HIEpHO 3yMOBJIEHE
HACUJILCTBO MOCHITIOETHCS TI1J] Yac BIMHU BHACIIIOK OCIA0JICHHS MEXaHI3MIB 3aXUCTY
3 OOKy Jep>KaBHUX IHCTUTYLIM Ta MICHEBUX TpOMaJl, TAKOXK 3HAYHO 3BYXKYIOTHCA
MOMJIUBOCTI JJI TOCTPAXKIAIMX 3BEPHYTHCH IO JIONMOMOTY YH TIOBIJIOMHUTH TPO
BUITAJIOK HACUJILCTBA.

[Tonpu meBH1 3pylIeHHsS y 01K T€HJEpHOI pIBHOCTI B KpaiHl, BUHUKAE 3arpo3a
peTpaauiiioHai3aIlii: KIHOK MOXKYTb ITICJIS BIWHU 3HOBY «BIIMPABUTH HA KyXHIO», SIK
e OyJio B 1HIIMX TMOCTBOEHHUX KOHTEKCTax. Amke, sk 3a3Hadae O. CTpenbHUK,
«3aKOHOJIaBYO 3aKPIMJICHUI BIMCHKOBHII OOOB’SI30K YOJIOBIKIB BIUJIMBAE TAKOXK Ha
CTaHOBHUIIIE KIHOK 1 IIEMEHTYE TPAAMIIINHUN PO3MOIIT AOTJISIOBOT TIpaIli: SKIIO ISt
Y0JIOBIKA CHOTOJIHI O0OB’ 30K — BOIOBATH, TO 3a IHKOIO BIJAMOBITHO 3aKPITUIIOIOTHCS
JOTJIAI0B1 000B’sI3kM» [5, C. 212]. ¥V 11bOMy KOHTEKCTI BiifHa BUCTYIA€ HE JIUILE 5K
30poiHUI KOH(QIIIKT, ajie 1 K YUHHUK COIllajbHOI perpecii, 3AaTHHUM 1HIIIIOBATH
XBUJIKO KOHCEPBATUBHUX HAPATUBIB Y MyOJIIYHOMY MPOCTOPI, BKIIFOYHO 3 MOKJIMBUMU
cpobaMu OOMEXHTH PENPOAYKTHBHI TpaBa KIHOK, 30KpeMa, MIJISTXOM MOCHUJICHHS

KOHTPOJIIO HaJl IXHIM TUJIOM 4yepe3 3a00poHy abopTiB a00 1HII (HOPMU HOPMATUBHOTO
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pEryNIoBaHHs PENpPOAYKTUBHOI MOBeAIHKU. OHAK, POCIHChKO-yKpaiHChKa BiffHA Mae
VHIKaJIbHI OCOOJMBOCTI, IO HE J03BOJSIIOTH EKCTPANOJIOBATH BUCHOBKH IIOJ0
BIUTUBY 1HIIMX (TOMEpEHIX) BOEH Ha TMPOIECH B CYYaCHOMY YKPaiHChKOMY
cycmiibeTBi. Jlo mpukimany, B YkpaiHi, HA MOMEHT TOBHOMACIITAOHOTO BTOPTHEHHS,
BIIPOBA/KyBaJlacsi Ha PIBHI Jep:KaBHOI MOJITUKM TEHJIEpPHA pPIBHICTb, BXKE OYB
pO3BUHEHUM (EMIHICTUUYHUM PyX Ta CIIOCTepiraBcs IIporpec y CKOPOUYEHHI
regaepuux pos3puBiB. [5, c. 198] Omke, MaeMo Hafito, MO I TEHICHIISA
30epiraTUMEThCS 1 MiCIIsl BIHHM.

BucnoBkmu./Conclusions. TakuM dYWHOM, Yy KOHTEKCTI CydYacHOi BiliHU
CIIOCTEPITAEThCS MEPEOCMUCIICHHS YCTaJ€HUX TeHJepHuX pousei. KiHku OepyThb
y4acTh y OOMOBHUX MAisfX, 001iiMarOTh KOMaHIAHI MOCaId, TEMOHCTPYIOTh CTpATETiuHEe
MUCJIEHHSI ¥ TOTOBHICTH J0 camomoxepTBU. OKpeMmy KaTeropiro TpaHchOpMallii
CTAaHOBUTH AKTHBHE 3allyY€HHsSI JKIHOK JO BOJIOHTEPCHKOi, 1H(pOpMaIiiHOI Ta
rYMaHITapHOI AisuTbHOCTI. Taka OaraTOBUMIPHICTh HOBHX COIlIaJbHUX pOJICH
TOBOPUTH MPO 3MIHY NApaJUTMU: KIHKA — HE JIUIIe OeperuHs, a i cyd’ €KT 3MiH.

Tpancdopmaiiii KIHOYOTO JOCBIy BIWHM MalOTh TaKOX IICHXOJIOTIYHE Ta
eK3ucTeHliiHe HanoBHEeHHS. [lopsiz 13 repoisalli€ro mocrae Tema BTpaTu, O1)KEHCTBA,
BUMYIIICHOT eMirpailii, MaTepUuHCTBAa B yMOBaX HEBU3HAYEHOCTi. Y MEIIHHOMY Ta
KyJIbTYpPHOMY TIPOCTOP1 B1IOYBAETHCS CHUMBOJIIUYHE MEPEOCMUCICHHS (ITypH >KIHKH.
Bin TpamuuiiiHoro o0pa3y JKEpTBH CYCHUIBCTBO TMEPEXOJUTHh 0 00pasy
KIHKH-BOITEJIbKH, MPOBITHUII, JYXOBHOTO CTPUXHS cpoTUBY. HOBI1 comiaiibHi poJi
KIHKA — HE «BHHITOK» 3 HOPMH, a JI0OKa3 TOTrO, IO HOPMH € COLiaJbHUMH

YMOBHOCTSIMHU, SIK1 3MIHIOIOTHCSI Pa30M 13 PEaJIbHICTIO.
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Introduction. The modern market is a dynamic system of economic relations,
characterized by constant changes in conditions, basic development trends, rapid
digitalization, hard competition, rapid change of market participants, focus on
consumers' needs in terms of their activity change and the ambiguity of the projected
estimates obtained. The market forms the way of its organization, which is
determined by the number and size of companies, the nature of the products
manufactured and the conditions of entry into the market.

The constant change in the market structure requires business entities to adapt
to new conditions and needs of today, to ensure their competitiveness for doing
business, constant tracking of the market and its segments and a comprehensive
approach to the research.

Under such conditions, tracking the market-competition-concentration
relationship allows one to take into account the variation of existing components of
market environment and to increase the accuracy of analytical estimates.

The purpose of the study is to outline the main issues of analytical work in the
formation of the general market research scheme and to increase the level of
correctness of its complex assessments.

Materials and methods. In modern analytical practice, there is a variety of
ways to evaluate market, the use of which is primarily related to the research:

- specifics of a market segment characterized by the unique needs, interests and

characteristics of a certain group of consumers;
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- a product that already exists or is about to enter the market;

- possibility of investing in analytical work.

Determining the market share of an enterprise is an important indicator of its
competitiveness. The level of competitiveness is increasingly associated with the
concentration of production, taking into account the ambiguity of such a relationship.

Therefore, if:

e analytical market assessment — IS the process of studying and assessing
the market to determine its structure, potential and competitive environment;

e analytical assessment of enterprise competitiveness — is the process of
determining the level of an enterprise's ability to compete effectively in the market,
using various tools to ensure sustainable development of an enterprise;

e then, analytical assessment of production concentration — is the analysis of
the degree of concentration of production of certain goods or services provision,
which allows to evaluate market monopolization, competitive environment and
production efficiency.

An important stage of any study is to clearly define the boundaries of analytical
work. In order to establish the state of competition and the level of market power of
business entities, the Methodology for Market Definition in Ukraine [4] distinguishes
commodity and geographical markets and defines the limits of their definition.

Thus, the commodity market boundaries are determined by assessing the
substitutability of goods:

- with the demand side: determination of goods that are alternatives
(substitutes) of the target product in terms of their ability to meet the needs of the
relevant consumers;

- with the supply side: identification of existing business entities that,
without significant changes in investment and capital, are able to start production
(sale) of a target product or an alternative product within a short period of time.

The geographical boundaries of a target product market are determined by
establishing the minimum territory beyond which it is impossible or inexpedient from

the point of view of buyers to purchase the target product or substitute products:
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— with the demand side: in the presence of the same competitive conditions
and their difference from the competitive conditions in the adjacent territories;

— with the supply side: substitutability is carried out in the adjacent
territories, in cases of analysis of the future state of the market.

If the criteria for determining the commodity boundaries of a market include
the characteristics and functional purpose of goods, price of goods, stage of goods
turnover and the possible differentiation of goods, then the criterion for geographical
boundaries is a certain territory.

If the substitutability of goods in different time periods is undesirable on the
part of a buyer or impossible on the part of a producer or seller of the goods, as well
as if the conditions for the supply of goods in different time periods differ
significantly, or if there are seasonal fluctuations in the supply of goods, it is
obligatory to determine the time limits of the market. This procedure for determining
commodity and geographical boundaries is consistent with the generally accepted
approach to analytical assessment, but the question arises as to the lack of consistent
developments in the formation of a general scheme for combining the boundaries of
competitiveness and production concentration in relation to the existing provisions
for determining market boundaries.

This issue will allow, on the other hand, to understand the comprehensive
assessment of the competitiveness of market environment, focusing on evaluating the
concentration of production as a tool for analyzing the structure of the market and
making sound decisions for economic development

Results and discussion. Considering a target product and target territory as the
object of the research in the formation of potentially possible market boundaries,
which vary in accordance with the changes in limits of competitiveness and
concentration, it is necessary to take into account the fact that in modern business
practice new technologies create new needs and change consumer habits, which in
turn affect the choice of goods that are considered substitutes.

Based on the fact that certain technologies can only be effective within certain

technological boundaries and the time interval of market determination is set

180



depending on the purpose of the research and market characteristics, the question of
completeness and methodological accuracy of data, which are processed to determine
these limits, arises First of all:

- there are difficulties in collecting and processing large amounts of data;

- not all business entities provide open access to their information;

- the need to use different data sources often makes it impossible to
compare the calculated indicators.

When a complete survey of all market participants is difficult or impossible
when it is necessary to take into account the level of indicators™ fluctuations and to
distribute the results to the original set of data, it is legitimate to use a sample
observation method.

Exploring a certain part of the market, which is considered representative for
the entire population, the obtained data from the sample are summarized to draw
conclusions about the overall market concentration [3]. However, sampling results
provide only an estimate, which may be subject to a certain degree of uncertainty.
Narrow confidence limits provide a more precise estimate, and their intersection can
reveal certain patterns or relationships between different groups of data.

Conclusions. The complication of existing business conditions leads to an
increase in competition and a decrease in demand. Market analysis helps to assess the
current situation and identify the existing potential in a specific period of time. A
comprehensive market assessment is unrealistic due to both the level of complexity
and the constant changes in market environment. Tracking changes in market
boundaries on the basis of tracking the boundaries of tools which determines them,
makes it possible to bring the level of accuracy of the obtained analytical conclusions
to reality.
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3AKOPJTOHHMIA TOCBIJI BITPOBA/UKEHHS THHOBAIIMTHAX
TEXHOJIOTT HA CTPAXOBOMY PUHKY
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M. KuiB, Ykpaina

Beryn. CydacHuil cTpaxoBUM PHUHOK 3apa3 NEPEKUBAE CTPIMKY LU(PpPOBY
PEBOJIIOII}0, OCHOBHUM 1HCTPYMEHTOM $SIKOi € HM(pOBI TexHoJOrii. [HHOBaIIHI
TEXHOJIOT'1] 10 aKTUBHO BIPOBAIKYIOThCS, 3HAYHO CIIPOLIYIOTh Ta MacIITaOyIOTh BCl
npouecu cepu cTpaxyBaHHs. JIOCBIJl 3aKOPJIOHHUX PO3BUHEHHMX KpaiH IEMOHCTPYE
3HAYHE IMIJBUIIEHHSA €()EKTUBHOCTI MPOAYKTIB Ta 3MEHIUEHHS BUTpAT MLISAXOM
BIIPOBA/DKCHHS 1HHOBAIIMHUX TEXHOJOTIM B cTpaxyBaHHa. Lli Tpancdopmarrii
COPUSIOTh TOKPAIICHHIO OIepaniiHol epEeKTUBHOCTI, MEepCOHaI3alli CTPaXxOBHX
MPOJYKTIB Ta ONTUMI3ALll PU3UKIB Y TNI00AIIBHOMY CTPaxXyBaHHI.

Hias podoTn noCHiANTH 3aKOPJOHHHUI OCBIJ BIPOBAKEHHS 1HHOBAIIMHUX
TEXHOJIOT1M B CTPAaxOBUH PUHOK Ta PO3TJISHYTH MOXIJIMBICTH MOrO BUKOPUCTAHHS B
KOMITaHIsIX YKpaiHu, 3 METOI MiJABUIIEHHA €(EeKTUBHOCTI, 3MEHIIECHHS BUTpPAT Ta
MOKpPAIIEHHS KJIIEHTCHKOIO 00CIyrOBYBaHHS.

Marepiaaun Ta Meroau. IluTaHHsS BOPOBA/PKEHHS 1HHOBALIM B CTPaxoBy
JISUTBHICTh BUBYAJIM 0araTo BITYM3HSHUX Ta 3apyODKHUX BYEHHMX, Takl SK:
C.3aBpsiioB, /JI. 3aropceka, B. Kopneea, M. Kapboue, P. Koxmapos,
Menbanuenko, H. Minomesuu, P. Ilikyc, B. [dpanyc, JI. Moxan, T. CiHrxens,
O. CocHoBChKa Ta 6araTo 1HIIUX, SIKI CTBEP/KYIOTh, III0 BUKOPUCTAHHS 1HHOBAIIINA B
CTpaxyBaHHI 3HAYHO BIUIMBA€ HAa KOHKYPEHTOCIIPOMOXHICTh Ta €(EeKTUBHICTh
KoMIiaHii. 3apyODKHHMM  JOCBIA  BOPOBA/PKEHHS  IHHOBAIM  JTOCIIIKYBAJIH:
B. Tlore6enko, X. ®onbkep, [. Tpetsik, A. CokoJioBa Ta iHIII, K1 OKPECIUIA OCHOBI
MEepeoBl TEXHOJIOTIT Ta HOBITHI MPOAYKTH, LIO0 PEATI3yIOThCs 1HHOBAILIMHUMU
TEXHOJIOT1SIMHU.

Anle He3BaXkKalouu Ha 3HA4Yy KUIbKICTh HAYKOBHX Mpallb, TEMa BIPOBAKEHHS
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IHHOBAILITHUX TEXHOJIOT1M B CTPAaxOBHI PUHOK Ta MepeloBUH 3apyODKHHUI JOCBI[
HEJOCTaTHhO JOCHIKEHHI Ta MOTPeOYIOTh TMOCTIHHOTO BHMBYEHHS 3BAXKAIOUU HA
CTPIMKHH PO3BUTOK JIaHOI chepH.

3aKOpAOHHUHN TOCBIA BIPOBAKCHHS 1HHOBAIIIMHUX TEXHOJOTIH B CTPaxoBYy
JUSITBHICTh XapaKTepU3y€eThCs TIIUO0KOI0 ITU(POBOIO TpaHChHOPMAILII€TO, IO OXOILIIOE
yCl JIAaHKM JIaHIFOTa CTBOPEHHS BAapTOCTI — BiJl PO3pPOOKH MPOAYKTY 10 OOpoOKHU
MPETeH31, yIpaBIiHHSA pPU3UKAMU Ta B3aEMOJIIT 31 CIIO’KMBaYaMHu.

[TinBuieHHs €(dEeKTUBHOCTI Ta CKOPOYEHHS BHUTPAT MIJISXOM BIPOBAIKCHHS
IHHOBAIIMHUX TEXHOJIOTIM Ha PUHKY CTpaxyBaHHS MO>KHA JIOCSTTH B PE3yJbTaTi
aBTOMATHU3allli Ta PEIHXUHIPUHTY HUPPOBUX MpoleciB. CucTeMu aHAeppalTUHTY Ta
0OpOoOKHU MpeTeH31il, KepoBaHl ITYYHUM 1HTEJIEKTOM, CKOPOTHIIN LUKIU TPUUHATTS
pilleHb, 3MEHIIWIM NOTpedy B PYYHOMY BTPYYAHHI Ta MIHIMI3yBaJIM JIIOACHKI
NOMMWJIKM, 1[0 3a0e3Meunso 3HauHy €KOHOMIIO KOIWITIB. IHTerpamis XmapHHX
0o0YMCIIEHb JO0JATKOBO JO03BOJIIE CTPAaxOBHKaM JOCAITH €KOHOMII Ha MaciuTadi,
HIBUJKO OOpOOJISIIOYM Ta aHANI3YIOUM BeNMKI oOcAru gaHux. 1[I BAOCKOHaNEHHs He
TUTBKM  TOKPAIIYIOTh ONepaiiiiHy e(eKTUBHICTb, ajieé ¥ CHPUSIOTh OUIbII
KOHKYPEHTOCHPOMOKHHM I[IHOBUM CTpPATETisAM, $KI, Y CBOI Yepry, CHpPUSIOThH
3aJTy4€HHIO Ta YTPUMAHHIO KITIE€HTIB [3]

MixHapogHUN JOCBIA JEMOHCTPYE, SIK IHHOBAIIMHI TEXHOJIOTII, 30Kpema
BeJIMK1 AaHi, wtydHui iHTenekt (1), renemaruka, 610k4eitH, MOOLIBHI JOJATKU Ta
intepHer peuerr (IoT), cHpusitoTh TOKpAIICHHIO OMNEpaIiifHOl epEeKTUBHOCTI,
MepCOHANI3AIlll CTPAXOBUX MPOAYKTIB Ta ONTHUMI3alli PHU3MKIB y TI00aJIbHOMY
cTpaxyBaHHI. AJie BapTO 3a3HAYUTH, 1[0 BIPOBAIKCHHS IHHOBALIMHUX TEXHOJIOTIN Y
CTPaxOBOMY PUHKY MPEACTaBISE KOMIUIEKCHY MOJieb (D poBoi TpaHcopMmaitii, sKa
OXOIUTIOE HE JIMIIE TEXHIYHE BJOCKOHAJCHHS, aje W pecTpyKTypu3alito Oi3Hec-
mpoiieciB, (GopmMyBaHHS HOBUX TAPTHEPCHKUX BIIHOCHH Ta BIPOBAIKCHHS
IHHOBAIIMHUX CTpaTeriil yNnpaBliHHA PU3UKAMH, 10 PA30M CTBOPIOE MIITHY OCHOBY
JUISL PO3BUTKY CY4YacCHOTo cCTpaxoBoro Oi3Hecy y cBiTi [2]. [Ipomonyemo Ouibli
JE€TabHO PO3IJIIHYTH MEPENIOBl TEXHOJOTI, 10 BIPOBAIKYIOThCS y CTpaxyBaHHS B

€BPOIIEUCHKUX KpalHax Ta pe3yJbTaT iX BIPOBAKECHHS.
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Taoauusa 1

TexHoJIOTII CTPaXyBaHHS B €BPOINIEHCHKHUX KPaiHAX

Kpaina TexHosoris MoxausocTi / PesyabTat
CIIA Al, Big Data [Iporno3zyBanus PH3HKIB, BUSBIICHHS
Metromile — aBTocTpaxyBaHHs | IIaxpancTsa Ta aBTOMATH3aIli1
Ha OCHOBi (paKTUYHOTO MPOOITY, | OOCIYTOBYBaHHA KII€HTIB depe3 podo-
110 3HWXKYE BUTPATH IS BOIIIB. | KOHCYJIBTAHTIB.
3HIDKEHHST BUTpAaT Ha OOpOOKy 3asBOK, SKi
ABTOMATH3YIOTh aHACPPAWTHHT, OOpPOOKY
3aBOK Ta KII€EHTChKE 00CIyrOBYBaHHS
Unit-Linked KoMruiekcHuii  TPOAYKT, M0  BKIIOYAE
CTPaxOBHH 3aXWUCT Ha BUMAIOK CMEpTi,
HEIIACHOTO BHUMAIKy Ta / abo XBOpoO, a
TaKOXX  IHBECTUIIIHHY  CKJIAJOBY, 110
repenbaydae BKJIJICHHS KOIITiB
CTpaxyBaJbHHKA B 00paHi HUM (HOHIH
Blockchain, Wefox nudposa .
, 3abe3meuye  mpoO30picTh  Ta  OE3MeKy
wiatpopma,  ska  o0'enHye 7o
. Lo . . | Tpan3akuiii. KommaHii BHKOPHCTOBYIOTH
Himeuunna KITIEHTIB, OpOKepiB 1 CTpaxoBi
CMapT-KOHTPAKTH JJIsA aBTOMAaTHUYHUX
KOMTIaHii, 3a0e3medyodn
S . BUILIAT.
MPO30PICTh 1 MBUAKICTh
InsurTech, Zego — cTpaxyBaHHs
. 7S Tir-TpariBHUKIB  (Kyp'epiB . . . L
BenukobOpuranis A pall (yp'epiz, 3pocTaHHs KIJIBKOCTI OHJIAH-KITIEHTIB
BOJIIiB), SIKE AKTUBYEThCS JIUILIE
i yac poOoTu
Macose BIIPOBAKEHHSI usage-based
CTpaxyBaHHS  JIO3BOJISIE CTpaxOBHKaM
Kuraii L 30uparu aHi B €aJIbHOM Jaci.
10T, MOOUIBHI TOJATKH P a p y .
Hanpuxkian, y aBTOCTPAxXyBaHHI

BHUKOPUCTOBYIOTBCSI TPEKEPH BOJIIHHS JUIs
NIEPCOHATI30BAHOTO IIIHOYTBOPEHHSI

Cxinna Adpuka, A3zis

Cucrema 1HIEKCHOTO
CTpaxyBaHHS CHpsSMOBaHa Ha
MIATPUMKY — MaJio3a0e3rnedeHnx
(hepmepiB y KpaiHax

3abe3neuye  IMMOETHYIOTH
3HIMKiB,  METEOPOJOTIUHHX
COIIaTbHIX KOMYHIKAIIii

CYIyTHUKOBHX
JaHUX Ta

Crparerii

CTpaxoBo1

BITPOBA/I’KCHHS

ISJTBHOCTI

1HHOBallld Ta TpaHchopmarlliiiHi

B KpaiHax €Bponu MiJITBEPIKYE,

MOKJIUBOCTI

10  BIIPOBA/’KCHH:

HU(POBUX TEXHOJIOTIN y CTPAXOBUH PUHOK MOTPEOYy€e KOMILJIEKCHOTO Ta CHCTEMHOIO

MIIXOMy, SKUW BKIIOYAE aaanTailiio Oi3Hec-mojenel, iHTerpariito cydacHux [T-

1HMPaCTPYKTYp Ta aKTUBHY B3a€EMOJII0 3 IHCypTeK-cTapTamamu. KpiMm TOro Bapto

3a3HAYUTH, 1110 3aCTOCYBAHHS 4aT-0O0TIB Ta F0JIOCOBUX aCUCTEHTIB, ONITUMI30BaHUX 3a

normomororo I, cipusie aBTomaru3aiiii pyTHHHUX OMEpaIliii, 0 3HaYHO CKOPOUYE

4ac pearyBaHHs Ha TOTOYHI OTPEOU KITIE€HTIB Ta 3HIKYE BUTPATH HA TIEPCOHAIL.

He3Bakaroun Ha YHMCIEHHI TepeBarv, 3aKOPJAOHHHMM IOCBIJI BIPOBAKECHHS

IHHOBALIMHUX TEXHOJIOTIM y CTpaxyBaHHI CYINPOBOKYETbCS HHU3KOIO BHUKIMKIB,
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cepen SKUX OCOOMMBO BUIUISIOTHCS THUTAHHS PEryTIOBaHHS, OE3MEKH TaHUX Ta
CYMICHOCTI 3 ICHYIOUMMH CHCTeMamu). Perymstopu B pi3HHX KpaiHax MOCTIHHO
aJanTyloTh BUMOTH IO HOBUX TEXHOJIOTIHA 3 METOI 3aXUCTy IMPHUBATHOCTI KIIIEHTIB,
HEJIOMYIIEHHS JUCKPUMIHAIT TPH OIHIII PU3WKIB Ta 3a0e3MeueHHs CTaOlLThbHOCTI
(dinancoBoi cucteMu. Kpim Toro, iHTerpamis Cy4yaCHMX TEXHOJIOTIH y TpaauIliiiHi
CTpaXOBHMKM 4YacTO BHMAarae 3HAYHMX I1HBECTUIIM y wmojepHizamito IT-
1HGPACTPYKTYpH, M0 MOXKE OYTH YCKJIAaJHEHO 3a YMOB OOMEXEHUX (HiHAHCOBHUX
pecypciB ab0 3acTapliuX KOPHOPATUBHHUX KYJbTYp. TAKOX JO BHUKJIUKIB BapTO
BimHecTH Hecraua 3akoHOmaBuoi 0aszu Al HOBUX MOJeNed CTpaxyBaHHS; HU3bKHIA
piBeHb HU(POBOI IPaMOTHOCTI cepel 4YacTHMHM HaceneHHs; llotpeba B amanranii
MDKHAPOJHOTO JIOCBiAYy A0 JIOKanbHUX yMOB. KoH(]iACHINIHHICT, JaHUX 1
KiOepOe3neka € KpUTUYHUMH MPOOJeMaMu, OCKUIBKH CTPAaXOBUKUA OOpOOJIIOTH BCE
O11bII11 00CATH KOH(]IACHIIIHHOT 0COOMCTOT Ta MOBEIIHKOBOI 1H(GOpPMAIlli, 1110 BUMAarae
HaJIWHUX 1HGPACTPYKTYp YIPaBIiHHA JAaHUMHU Ta BJOCKOHAJECHUX METO/IIB
mudpyBaHHsa. ETHYHI HACIIIKA alrOPUTMIYHOTO NPUUHATTS PIlI€Hb, 30KpEMa 100
MOTEHIIINHUX yHEepeIKeHb Ta AUCKPUMIHALIMHUX pPE3yJIbTaTiB, TaKOXX BHUMAraroTh
PETENBHOIO PO3IIsAAYy Ta MPOAKTUBHOTO MOM SIKIIEHHS [4, 5.

Pe3yabTatu Ta o0roBopenHsi BapTo 3a3HaunTu 1m0 riao0anbHUNA CTPaxoBUM
PUHOK TiepeOyBa€e y CTaHl MOCTIHHOT €BOJIOIII, BAXKJIMBOIO 3a/1aueto ISl KOMITaHiH
3QJIMIIAETHCS IHTETpallisl IHHOBAIIMHUX TEXHOJIOTIM y CBOi OCHOBHI O13HEC-MpoIecH
Ta TMOIIYK IUIAXIB JUIsl ONTHMI3aIlii B3aeMO/IIT 3 KIIIEHTaMU MPU 30€pEKESHHI BUCOKUX
piBHIB O€3MEKH Ta BIAMOBIAHOCTI HOpMaM peryiitoBaHHA. [[0CBig NpOBITHUX PUHKIB
YITKO JEMOHCTpY€, 110 ycrimHa udpoBizaiis 3a0e3nedye MOXKIUBICTb HE TUIBKH
3HU3UTH OTEpalliifHi BUTPATH, aj€ ¥ CTBOPUTU JOJATKOBY BapTICTh IS KITIEHTA
4yepe3 MepcoHai3alliio MOoCIyT, MIIBUIICHHS SIKOCTI 0OCIyrOBYBaHHS Ta IIBUAKICTH
pearyBaHHS Ha PU3HKH.

OTxe, aHail3 MDKHApOJHOTO JOCBIYy IOKa3ye, IO 1HHOBAIIMHI TEXHOJOTI1
CTalOTh KIIOYOBUM (PAKTOPOM KOHKYPEHTOCHPOMOXKHOCTI CTPAaxXOBUX KOMITAHIM 1
B1JIKpUBAIOTh HOBI MEPCIIEKTUBH JIJISl PO3BUTKY Tally31 y T7100abHOMY MacITaol.

B VkpaiHi Te akTUBHO BIPOBA/KYIOTHCSI IHHOBALIIMHI LIM(PPOBI TEXHOJIOTII B
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chepy cTpaxyBaHHS, SKi HAONMKAIOTh PUHOK IO €BPOIMEHWCHKUX CTAHIAPTIB 1
BIJINTOBIIal0Th CYYaCHUM BHUKJIHKAM.

[IporoHyeMO PO3TIISIHYTH OCHOBHI 1HHOBAIli SIKI 3apa3 BUKOPHUCTOBYIOTHCS B
CTPaxoBiil MISIIBHOCTI KpaiHU: MOOUIbHI 3aCTOCYHKH 3 OHJIAMH-KOHCYJbTAllISIMU;
BUKOPHUCTAHHS IITYYHOTO 1HTEJIEKTY JJii OOpOOKH 3aIlUTIB 1 caMOOOCIyrOByBaHHS,
pPOOO-KOHCYJIBTAaHTH Ta 4YaT-00TH (aBTOMAaTH30BaHE OOCIYrOBYBaHHS KJIEHTIB Yy
cTpaxoBux kommanisix); Blockchain - mpoekTu anst mpo3opoi 0OpoOKu CTpaxoBHX
BUIIAJIKIB; 3MEHIICHHS PHU3UKY IIaxpaiicTBa Ta MPUIIBUAIICHHS BUILIAT; IIBUIKE
oopMIICHHSI TIONICIB dYepe3 CcMapTPOH; BUKOPUCTAHHS JUIS aHAN3y pPHU3HKIB,
aHJEPPANTUHTY, MEepCOHANI3AIlll CTPaXOBUX MPOAYKTIB;, TMOJICH sl JIoAed 3
HU3BKUM JOXOJOM a00 KOPOTKOCTPOKOBUX pH3HKIB; nepexigx ao MC®D3 17 —
MIKHapPOJIHOTO CTaHAAPTy OOJIKY CTPaXOBUX KOHTPAKTIB.

BucnoBku. IlincymoBytouu, 3apyOiKHUI JOCBIJ 1HHOBAlIMHUX TEXHOJIOTIH,
MOXEMO 3pOOUTH BHUCHOBKHM, IO I1HTErpaimis HIU(POBUX TEXHOJOTIH Yy PHUHOK
CTpaxyBaHHS CTajla BUPIIAIBHUM ()aKTOPOM y 3MiHI KOHKYPEHTHOTO JaHImadTy
rajtysi. 3aB/IsIKd OCTIMHOMY PO3BUTKY IITYYHOTO 1HTENEKTY, OJMoK4eiiHy, [HTepHeTy
pedeii Ta aHAIII TUKA BEITUKHX TaHUX ManOyTHE CTpaxyBaHHS
XapaKTepU3yBaTUMETHCS OUTbII THYYKHUMH, OPIEHTOBAHMMHU Ha KJII€HTA 1HHOBAIIISIMH,
OpIEHTOBAaHMMHU Ha BapTICTh. SIK TOKa3ye CBITOBUHM MOCBIJl, TI CTPaXxOBUKH, SKI
YCHIIIHO CIPAaBIISIOTHCS 3 BUKIMKaMH UG PoBoi TpaHchopmarlii, 3a0e3nedarb CTINKy
KOHKYPEHTHY IIepeBary y Bce OUIBII B3a€EMOIIOB’S3aHOMY Ta 3ajJie’)KHOMY Bij
TEXHOJIOT1H CBITI.
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VIIK 657.6
CYYACHI TEHJIEHIII BAPTICHOI'O OI[IHIOBAHHS B OPTAHI3AILI|
CHCTEMM BHYTPIIIHLOT'O KOHTPO.JTIO HA TIIIITPUEMCTBL

CeiicedaeBa Haraunis I'puropisna,
K.€.H., IOLIEHT

IInuryn JIrooos IleTpiBHa,

MaricTp

3anopi3bKuii HAIllOHATLHUHN YHIBEPCUTET
M. 3anopixoks, YKkpaina

Beryn. CydacHi TeHJEHUII B NEPCHEKTHMBI BapTICHOTO OILIIHIOBAHHS B
oprasizaiii CHUCTEMH BHYTPIIIHBOI'O KOHTPOJIIO Ha MIANPUEMCTBI BIIOOpaXarOTh
TpaHchopMaIlito MIIXO0AIB IO aAyAUTy 1 KOHTPOJIO, iX TEXHOJOTIYHE OHOBJICHHS Ta
IHTErpalilo 3 YHOPABIIHHAM pHU3UKAMH. BapTicHE OILIHIOBaHHS € BaKJIMBOIO
CKJIa/IOBOI0 CHCTEMHU BHYTPIUIHBOIO KOHTPOJIO Ha Cy4YyaCHUX HiANpUeMCTBaxX. B
yMOBaxX JUHAMIYHUX 3MiH Oi13HEC-cepeoBHIa MPOLEeypa OI[IHKA BapTOCTI aKTHUBIB,
pecypciB Ta omepaiiii HaOyBae HOBUX METOJOJIOTIYHUX Ta TEXHOJOTIYHHUX PHC.
BryTpimHiil aynuT, SK KIOYOBHH €JIEMEHT BHYTPIINIHROTO KOHTPOJIO, AKTHUBHO
IHTErpye 1HHOBAIIMHI MTIAXOIU, 30KpEMa PU3UK-OPIEHTOBAHMMN ayIUT, AHAIITHUKY
BEJIMKHX JIAHUX 1 aBTOMATHU3AIIII0 MPOIIECIB, IO CHPUSE MIABUIIEHHIO SIKICHOTO PIBHS
BapTICHOTO OIIHIOBAHHS Ta €(PEKTUBHOCTI KOHTpOJIO [1].

Hises podorn. Meroro poOOTH € aHami3 CydacHUX TEHJACHIINH BapTICHOTO
OI[IHIOBAHHS B OpraHizaiii CHUCTEMHU BHYTPIIIHBOTO KOHTPOJIIO MIANPUEMCTBA, a
TaK0XX HaJ@HHS METOOJIOTTYHUX PEKOMEHJAIlN MI0A0 MIABUIICHHS €(PEeKTUBHOCTI
aynuty B yMoBax 2025 poky.

Marepianu Ta metoau. /{75 JOCSTHEHHS MOCTaBIEHOT METH OYJIM 3aCTOCOBaH1
Takl METOAM JOCIHIJKEHHS, SIK CHHTE3y Ta aHalli3y, CUCTEMHOrO MiJIXO01y, PU3UK-
OpPIEHTOBHOTO TIJIaHYBaHHS, TOPIBHSUIBHUM aHali3, 1HBOPMAIIAHO-aHATITUIHHHA
METO/.

Pe3ysnbTatu o0roBopennsi. OfHi€l0 3 TOJOBHUX TEHJICHIIN € 3aCTOCYBaHHS

PU3HUK-OPIEHTOBAHOTO IMiIXOIy 10 BapTICHOTO OIIHIOBAHHS y BHYTPIIIHHOMY aYIHTI.
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Ile mo3Bossie 30cepeUTH yBary Ha HAWOUIBII 3HAYYIIUX PHU3UKAX, TaKUX SK
HEKOPEKTHHI BHOIp METOJOJOTIi OI[IHKK, BUKOPHCTAHHS HEIOCTOBIPHHUX JAHUX,
yHEepeHKEHICTh OIliHIOBaYa, a TaK0XX HEBIAMOBIIHICTh PETYJISITOPHUM BHUMOTaM.
3aBASKU [IbOMY IMIIXOy JOCSITA€EThCSI MaKCUMallbHA €()EKTUBHICTh PECYPCIB ayaUTy
pu 3a0e31eUYeHHI JOCTOBIPHOCTI OI[IHKOBUX PE3yJIbTATIB [2].

Takox, CHCTEeMHMM MiJXiJ A0 OILIHIOBaHHA, IO Iepeadayac KOMIUICKCHUMA
aHaJli3 yCiX eTarliB BapTICHOTO OI[IHIOBAaHHS, BKIIOYHO 3 BHYTPIIIHIMU KOHTPOJISIMH,
MOJITUKAMU 1 MPOLIEIypaMH, JT03BOJISIE TOOAUUTH CIA0KI MICIHSI CHCTEMH Ta BYACHO
YCYHYTH iX. BaxkiauBuM € mMOeqHaHHS TMIAXOAy HA BIAMOBIIHICTH CTaHIApTaM
(compliance-based approach), mo rapanTye moTpumMaHHS BHUMOT MiKHapOIHHX 1
HaIllOHAJIBHUX CTaHAApPTIB OI[IHKH.

BnpoBapkeHHsT HUPPOBUX TEXHOJIOTH, aHAITUKYU BEJIMKUX JAHUX, IITYYHOTO
inTenexkty (II) 1 MammMHHOrO HAaBYaHHS € BU3HAYAIBLHUM TPEHJIOM Y BHYTPIITHEOMY
aynuti Tta cuctemi koHTposto [3]. Lli TexHosorii J03BOJIAIOTH aBTOMATU3YBaTU
PYTHHHI omepanii, MiABULIIUTH TOYHICTh 1 HIBUJKICTb TECTYBAaHHS KOHTPOJIbHHUX
3aXO0J1B, 3MIMCHIOBATH OUIBII TJIMOOKHM aHalli3 PU3UKIB, BUSABIITH aHOMAmi y
(1HaHCOBHUX 1 ONEpaLIMHUX JAHUX.

BapricHe oriHIOBaHHS HA OCHOB1 TaKUX TEXHOJIOT1H CTa€ OLIBII MPO30OPUM Ta
THYYKHM, III0 CIpPHUS€ CBOEYACHIM 1 OOIPYHTOBaHIM MIATPUMIN YNPaBIIHCHKUX
pilIEeHb.

BuyTpimHiil ayaut 1 BapTiCHE OIIHIOBaHHS JeAayi OuIbIle 1HTETPYIOThCS B
3arajJbHy CHCTEMY VIPABIIHHSI pPU3UKaAMHU MMANpueMcTBa. lle TposBIsEThCS y
COUIbHIM  17eHTU(IKAIll PU3UKIB, KOOpAMHALII ayAUTOPCBKUX Mporpam 3
PUBHUK-MEHEDKMEHTOM, a TaKOX Y KOJIGKTUBHOMY MOHITOPUHTY BHUKOHAHHSI
pekoMmeHaamii. Takuil miaxia migBUILye €(PEKTUBHICTH KOHTPOJIO 1 J03BOJISIE
OTIEpAaTHBHO pPearyBaTy Ha 30BHIIIHI Ta BHYTPIIIHI BUKIUKH.

[Mangemis COVID-19 i rino6anbHi MOMITUKO-€KOHOMIYHI IIOKA CTUMYJTIOBAITU
3MIHM Yy BHYTPIIIHbOMY ayJuTI, BKJIIOYAIOYM JUCTAHIIAHI Ta OHJIAWH METOJIU
KOHTPOJII0, TOCUJIEHY KOMYHIKAII0 3 KEPIBHHIITBOM Ta aJamlTallilo ayJuTOPCHKUX

TUTaHIB JI0 HOBUX PU3UKIB (Hampukiaz, kibepoesneka, ESG-¢pakropn) [5].
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BucHoBku. OTmxe, cyyacHI TEHIEHIIl BapTICHOTO OLIHIOBaHHSI Yy
BHYTPIITHBOMY KOHTPOJI MiANPHUEMCTBA BiJ0OpakaloTh MEpexis] BiA TpaTullifiHUX
dbopM ayauTy A0 TEXHOJIOTIYHO IIJKOBAaHUX, PU3UK-OPIEHTOBAHUX 1 1HTETPOBAHUX
CHUCTEM KOHTPOJIIO. AYAUTOPW CTalOTh CTPATECTIYHUMHU TIApTHEpaMu Oi3HECY,
3aCTOCOBYIOYHM 1HHOBAIll Ta CHPHUSIOUM IIIJIBUIICHHIO MPO30POCTi, HAIIMHOCTI Ta
e(hEeKTUBHOCTI BHYTPIIIHLOKOHTPOJIBHUX Tpoleayp. Lle BigkpruBae HOBI MOXKJIUBOCTI
TUTS PO3BHUTKY oprasizaiii, 3abe3neuye CTaJIAI PO3BHUTOK i

KOHKYPEHTOCTIPOMOKHICTh Ha PUHKY.
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Annotation. This article examines the role and significance of non-tariff trade
barriers in the system of international legal regulation of trade relations. The research
analyzes the dual nature of non-tariff barriers, particularly technical barriers, in
international trade, highlighting both their restrictive and protective functions. The
study explores the complexity of evaluating non-tariff measures, which serve as
guantitative restrictions aimed at protecting domestic markets while potentially
creating obstacles for international trade flows. The paper investigates the
controversial nature of non-tariff barriers application, presenting opposing viewpoints
on their necessity and effectiveness. On one hand, these barriers are criticized for
limiting imports, restricting foreign investments, increasing costs, and creating
discriminatory practices against foreign producers. On the other hand, the research
demonstrates their positive role in ensuring product safety, environmental protection,
consumer welfare, and national security. The article emphasizes that technical
barriers encompass legal regulation of international trade relations through
standardization, metrology, accreditation, conformity assessment, and market
surveillance activities.
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Introductions. Non-tariff trade barriers in international legal regulation
constitute a component of the non-tariff restrictions system applied in the sphere of
international private law. Non-tariff regulation of international trade relations is one
of the important components of restrictive/prohibitive measures aimed at creating
certain obstacles to the import of specific goods to the domestic market and ensuring
the realization of the state's internal export potential, with the significance of
non-tariff regulation steadily increasing [1]. All non-tariff measures for regulating
international trade without exception represent certain quantitative restrictions, which
manifests the domestic influence on this sphere of regulation [2].

Aim. The aim of this study is to analyze the role and significance of non-tariff
technical barriers in international trade regulation, examining both their positive and
negative impacts on international economic relations, and to determine the necessity
and justification for their application in modern international trade policy.

Materials and Methods. This research is based on a comprehensive analysis
of scientific literature, international legal documents, and empirical studies related to
non-tariff trade barriers. The study employs analytical and comparative methods to
examine various perspectives on the application of non-tariff barriers in international
trade. The research methodology includes systematic analysis of existing theoretical
approaches, case study examination, and evaluation of practical implications of
non-tariff measures implementation. The materials used encompass academic
publications, international trade agreements, WTO documentation, and reports from
various international economic organizations.

Results and Discussion. The application of non-tariff barriers, including
technical ones, in international trade activities is a contentious issue, which
determines the existence of diametrically opposing opinions regarding the necessity

of their existence. Specifically, it is noted that the use of non-tariff barriers in

193



international trade negatively affects export-import relations, as they significantly
limit imports [3]; they restrict foreign investments, domestic public procurement
policies, currency control and subsidies; complicate the import or export of products
and/or make them expensive [2]. On the other hand, some non-tariff barriers,
particularly a number of food standards, help protect consumers and preserve the
environment [4]. The ambiguous attitude toward the existence of such barriers in
science and practice generates the need to establish the significance of non-tariff
barriers in the implementation of international trade policy.

Non-tariff barriers as an element of trade policy can be established both at the
international and state levels. Therefore, the spheres of influence to which restrictions
on access to various goods extend are multi-level. This determines the very diversity
of non-tariff technical barriers, which are not only different in their nature but also in
their manifestations in the sphere of international trade relations. In general,
non-tariff methods of regulation (non-tariff barriers) of export-import operations are
"a complex of prohibitive-restrictive measures aimed at protecting national
producers, consumers and markets, as well as implementing effective national
economic policy" [5].

Technical barriers in the international sphere are, by their essence, legal
regulation of international trade relations regarding the definition, practical
application and implementation of generally accepted requirements for certain types
of products and their manufacturing processes, service provision and proper legal
verification through conformity assessment, as well as market surveillance. Technical
barriers in international trade are based on such activities as metrology, accreditation
of bodies that will assess the conformity of goods and services, standardization,
market surveillance, and conformity assessment in trade relations.

These measures are aimed at ensuring the following goals of technical
restrictions: protection of human, animal and plant life and health; environmental
protection; ensuring energy efficiency; ensuring national security and property
protection; combating unfair business practices. At the same time, at the international

level they ensure: creation and ensuring the functioning of conditions for business
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entities' participation in international economic relations; scientific-technical
cooperation and international trade; at the national level they contribute to:
stimulating the creation of innovative technologies; increasing the competitiveness of
manufactured products; reducing production costs [6, p. 176].

Despite the fact that such a phenomenon as the application of non-tariff
barriers in international trade cannot be evaluated unambiguously, a sufficient
number of researchers believe that non-tariff technical barriers have only negative
consequences and should be abandoned. Thus, it is argued that, considering the
negative impact of non-tariff barriers on the economy of individual states, which
consists in unjustified restriction of trade turnover, these barriers need to be
eliminated since they are predominantly bureaucratic [7]. It is also believed that non-
tariff restrictions are discriminatory toward foreign goods and/or producers [1]; are a
source of inefficiency and lobbying [8]. At the same time, growth in trade in various
trading groups is predicted if non-tariff barriers are reduced or completely eliminated
[9]. It is indicated that a deregulated national economy has a higher level of economic
prosperity, measured by GDP per capita, than regulated counterparts [10].

Considering the above, non-tariff technical barriers can have the following
negative consequences: reduction in import volumes; increase in prices of imported
goods, which subsequently affects the economic activity of other economic sectors;
change in demand for imported goods; variability of technical barriers; uncertainty of
technical barriers; reduction in the level of public welfare; expenditure of additional
resources for implementing new technical barriers.

But this applies only to unjustified domestic national technical barriers,
including those of a political nature. The application of technical barriers in
international trade can also have a positive impact, especially if such barriers are
created when necessary, justified and legally enshrined at the international level.
Therefore, it is also believed that, despite the obvious threat, non-tariff barriers also
have a positive side [11]. This is determined by corresponding studies of the impact
of various non-tariff barriers on international trade, during which it was found that

they can also provide favorable influence from an economic standpoint. It was
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observed that they can be implemented, for example, within the framework of a plan
aimed at reducing imports, with the ultimate improvement of the country's balance of
payments; as protection for young industries [2].

Positive aspects of applying non-tariff barriers and, simultaneously, proof of
the necessity of their application can be recognized as: establishment of stricter
requirements regarding product quality; increasing strictness and firmness in the
sphere of environmental standards, sanitary and veterinary norms, safety rules,
technical safety of enterprises; increasing the level of international cooperation
regarding control over the use of harmful substances, waste and ensuring
environmental safety in general; constant application of international rules, standards,
norms; development and application of requirements regarding technology safety at
national enterprises.

It is impossible to unambiguously assess the impact of non-tariff barriers in
international trade — only as positive or only as negative. On one hand, the
application of restrictions can lead to a direct increase in demand, as they can result
in quality improvement or reduce consumer uncertainty regarding product quality and
safety. On the other hand, restrictions can distort trade and strengthen the competitive
advantages of countries that possess higher potential for their compliance.

Conclusions. Therefore, the application of non-tariff barriers in regulating
international trade relations cannot be evaluated unambiguously. The negative
consequences of their application include: they are used in international trade to
create obstacles, i.e., they limit access to markets of individual countries; this is a
peculiar means of discrimination against individual countries; negative impact on
imports in individual countries; variability and uncertainty of technical barriers;
negative impact on national and international economy. The positive impact of
non-tariff barriers in international trade relations consists of the following: they
ensure the safety of products and related production processes, which guarantees
product quality; they ensure the competitiveness of certain types of goods and unify
the structure of the world market; they increase the level of national security and

ensure the fulfillment by individual countries of obligations within international
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treaties and agreements; they ensure protection of human, animal, plant life and
health, and the environment; they contribute to the harmonization of national trade
with the international system of trade standards. The advantage of the positive impact

of applying non-tariff barriers in the sphere of international trade is obvious.
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BUKOPUCTAHHS CYYACHHUX BA3 JTAHUX TA IHOOPMAIIHHO-
JOBIIKOBUX CUCTEM IIPU ITPOBEJAEHHI ITATEHTHOTI'O IOIYKY

ABpaMeHKo AHapiit MukoJ1aiioBuy,
1.T.H., C.JI., TPOBITHUI HAYKOBUH CIIBPOOITHHK,

npodecop,

[HCTUTYT eHepreTHYHNX MAIHH 1 CHCTEM

iM. A. M. Ilinropaoro HAH VYxkpaiunu,

XapKiBChKHM HAIllOHATLHUM aBTOMOOUIBHO-IOPOKHIN YHIBEPCUTET
M. XapkiB, YKpaina

Beryn.  Meroauka TpOBEACHHS ~ MATEHTHOrO  TOMIYKY B YKpaiHi
periaMeHToBaHa Jep)kaBHUM craHaaptoM Ykpaian (JICTY3575-97). B 1pomy
CTaHJIapTl OMUCYETHCA METa MATEHTHUX JOCHIKEHb, PEKOMEH0BaHA PETPOCIICKTURA
MaTEHTHOTO TMOIIYKY; BUAM POOIT MiJ Yac MPOBEACHHS MATEHTHUX JIOCIIIKEHb;
MOPSIIOK MPOBEACHHS MAaTEHTHUX JOCIIKEHb 1 MOPAIOK OPOPMIIEHHS 3BITY MpPO
MMaTEHTHI1 JOCIIHKEHHS.

Jlnst motryky iH(opMariii, 3a3Buuaid, BAKOPUCTOBYIOTh €JIEKTPOHHI Ta MaTepoBi
Hocli 1H(popmarii. CydacHi 0a3u JaHUX MPO BUHAXOAM 1 KOPUCHI MOJEJl MaroTh
pO3BUHEHUM 1HTEpdehHc 1 J03BOJSAIOTH OCE3KOIITOBHO IPOBOJIUTH IATCHTHI
JIOCIIIKEHHS. ITpuxnan 30BHIIIHLOTO BUTJISIAY 0a3 TaHUX Ta

1H(popMaIiitHO-TOBIAKOBUX CUCTEM Y KPIIAaTEHTY HAaBEJAEHO Ha PUCYHKY 1.

oo @

YKPHOIBI v

e Y BA3U [JAHUX TA IHOOPMAL|INHO-[0BIAKOBI CUCTEMM

HOPMATHBHI AKTH v

3ARBHUKAM v BA3U JAHUX (BA)

ANENALIAHA NANATA v
BIONETEHD
KOMICIA « YKPAIHA»
B/1 "ENGKTPONHA BEPCIA aKYMyNATMBHOTO OQILIANOTO GloneTenn TIPOMMCNOBA BRACHICTY'

IHOOPMALLIAH! -
MATEPIANA

BUHAXOAMW TA KOPUCHI MOAENI

CranpapTn y chepi
iNTeneKTyanbHOI BRACHOCTI

Bupanns y cepi
inTenexTyanHol BnacHocTi

[losiaKoBo-inopmaLifni
Matepiant

Puc. 1. Ilpukiaajn 30BHIIIHBOTO BUTJISIAY 0a3 HaHUX Ta iHdopmaniiiHo-

AOBIAKOBHUX CHCTeM YKpnarteHry [1]
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Jly1s maTeHTHOTO MOIIyKy B YKpaiHi TpeOa nepeidtu B po3ain b/l konekTuBHOTO
KOpuCTyBaHHs "BioMocCTi po 3asBKM Ha BUHAXOIH, K1 MPUHHATI 10 po3risny" [2].
[Tpukmnan poboyoro BikHA 0a3M JaHUX BUHAXOIB 1 KOPUCHUX MOJEJICH HaBEJEHO Ha

PUCYHKY 2.

—TT B/l KONEKTHBHOTO KOPHCTYBaNNA “BIAOMOCTI NPO SANBKN Ha BUHAXO/N, AKI NPHINSTI N0 PO3rNARY"
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Puc. 2. Ilpukiag po00o4oro BikHa 0a3u JaHUX BUHAXOIIB i KOPUCHUX MOJeJIel

Meta po6oTu. Po3rnsiHyTy nepeBaru BUKOPUCTaHHS CydacHUX 0a3 JaHUX Ta
1H(MOpMAaIIHO-T0OBIIKOBUX CUCTEM IIPHU MPOBEJECHH] MATEHTHOTO MOIIYKY.

Marepianu Ta Meroau. B mpeacTaBieHOMY OCTIKEHHI PO3TJISIAETHCS
MPOIEC MPOBEACHHS MATEHTHOIO MOLIYKY 3 BUKOPUCTAHHSAM CYYaCHUX E€JIEKTPOHHUX
0a3 maHux.

3riiHo icHyrouoi (hopMu 1151 GOpMYBaHHS 3alUTIB HA MOILIYK (pUC. 2) MOXKHA
BBOJIUTH TaKl 3alIUTH.

- HOMEp OI0JIETEHS;

- JaTta MmyOoJTiKallii BiJIoMOCTel PO 3asBKY;

- HOMEp 3asiBKU;

- JaTa MoJJaHHs 3asiBKH;

- HOMED IONEPEAHBO] 3aBKU;

- JaTa MOoJJaHHS MTONEPEIHbOI 3asIBKH;

- 1Haekcu MIIK;

- nata nepexony 3asBku PCT no HarioHanbHOI (asu;

- HoMmep 3asBku PCT;
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- narta noganus 3asBku PCT;

- iM'st a00 MOBHE HaMEHYBaHHS 3assBHUKA (1B);
- BUHAXIIHUK;
- Ha3Ba BUHAXOIY.

3a NMMH 3alUTaMH CUCTEMa BHJIA€ Pe3yJbTaTH TOILIYKY Yy BUIJISL MEPETiKYy

(pucynok 3) [3].
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Puc. 3. Pe3yabraTi 00po0KH 3aNIMTy HA MOIIYK 32 MPi3BUILEM BUHAXITHUKA
Takox, 3rifHO pEKOMEHJAIli MIF0YMX CTaHJapTIB Ta HOPMATUBHUX
JIOKYMEHTIB, TpeOa MPOBOJWUTH TMATEHTHUW TOIIYK HE TUIbKKM B KpaiHi, B SIKIA
MOJAEThCA 3asiBKa, a ¥ 1HIMMX KpaiHax. [[ns mateHTHOro moiryky B KpaiHax €C
3py4HO BHUKOPHCTOBYBaTH 0a3u JaHUX Ta TONIIYKOBY cecTeMy €BpOMEHCHKOTro
natenTHoro BigomcTBa (European Patent Office) [4]. [Ipuknan pe3ynbTaTiB MOIIYKY

HaBEJICHO Ha PUCYHKY 4.

B x n OfficelLanguage
Popap tipn Feodback
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Puc. 4. Pe3ynbTaTl 00po0KY 3anUTy HA MOLIYK 3a cJI0BoM “piston” [5]
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s npoBeaenns marenoro noinyky y CIIIA TtpebGa BukopucToByBaTH 0asu

JaHUX Ta IMOIIYKOBY CHUCTeMY aMepHKaHChKoro mateHoro BimomctBa (United States

Patent and Trademark Office) [6].
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Puc. 5. Pe3yabTaT 00po0KH 3aIMTY HA MOIIYK 34 CJIOBOM “piston” [7]

Pesyabtatn Ta 00roBOopeHHsl. SIK BHJIHO 3 HaBEACHUX MarepialiB —
BUKOPHUCTAaHHS Cy4acHHUX 0a3 0aHUX Ta MOIIYKOBUX CHUCTEM, SIK BITUM3HSHUX TakK 1
3aKOPJIOHUX, — JO3BOJISIE OE30IITOBHO MPOBOJIUTH MATCHTHHUM MOIIYK IO BIKPUTHUM
nateHtaM 3a Oararbma  KkpuTepisiMu. lLle  crnpuse  NIABUILEHHIO  PIBHA
noiH(OPMOBAHOCTI, MiJl Yac NIArOTOBKM MaTepialliB 3asBKH, J03BOJIIE OOMpATH
JOKYMEHTH-aHAJIOTH Ta MPOTOTHIN 1 BU3HAYaTHU MATEHTHY CHUTYaIlll0 I0JI0 00’€KTa
roCoIapChKO1 A1SITLHOCTI.

BucHoBKku. 3a pe3yibTaTamMu MPOBEAECHOTO JOCIIHKEHHS MOYKHA 3pOOUTH TaKi
BHCHOBKH:

- BUKOPHUCTaHHS CydacHUX 0a3 gaHuX Ta 1H(pOpMaIliiHO-T0BIIKOBUX
CUCTEM JI03BOJISIE 3HAYHO CKOPOUTH Yac Ha MPOBEACHHS MAaTEHTHUX JOCITIIKEHb Ta
M1JIBUIIUTH 1X PIBEHb;

- BUOIp 0a3u NaHUX 3aJIEKUTH BiJ YMOB MATEHTHOTO MOIIYKY 1 KOJa KpaiH

B SKUX IUIAHYETHCS 3IACHUTH TTaTEHTYBAHHS;
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- BIIKpUTI 0a3u JaHUX € OE3KOIITOBHUMH, a JIJISl TIPOBEICHHS TOIIYKY TI0
3aKpUTUM TaTEHTaM Ha BMHAXOAM 1 KOPHUCHI Moeli Tpeba oopmiltoBaTH MIaTHHMA
JOCTYII.
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MPABOBA PEAJIBHICTH SIK CHOCOB OCMUCJIEHHS, OPTAHI3AIII
TA IHTEPIPETAILIIL PI3HUX ACIHEKTIB [IPABOBOI'O )KUTTH
CYCHIIIIBCTBA

IHoranenko Cepriit AHaToJ1ili0BHY

noktop dimocodii 3a cremianbHicTIO 081 «IIpaBoy,

JOLIEHT Kadeapy IUBUILHOTO, TOCTIOJAPCHKOI0 Ta TPYIOBOTO MpaBa
AkaneMii npaifi, ColiaJIbHUX BITHOCHH 1 TYPU3MY;

a7BOKAT

ORCID ID: https://orcid.org/0000-0003-3447-5971

Beenennsi. Tenaeniii eckanamii 30poifHUX KOHQJIIKTIB y CBITI, HNPUKIATOM
AKUX € BTOPrHEHHA p{ B HE3aleXHY YKpaiHy, BICHKOBE NPOTHUCTOSHHSA MIX
I3painem ta Ipanom, mixk IHmiero ta [lakicTaHOoM, a TaKOXX MK IHIIUMHU KpaiHaMu
(GPYIIWINY YCTaJeHI CTEPEOTHIHN MOBard 10 MIXHAPOIHOTO IMpaBa, sIK PEryisTopa
BIJIHOCHH MIX JIep>KaBaMU Ta IHIIMMHU Cy0’€KTaMH MIKHAPOJHOTO CITIBTOBAPUCTBA 3
METOI0 3a0€3MeUEeHHS] MUPY, CIIBPOOITHUIITBA Ta CTA01JILHOCTI.

3acTtocyBaHHS p¢ 3a00pOHEHOT MDKHAPOJHUMM KOHBEHIISIMH 30poi 13
ITUPOKOIO 30HOK0 YpaKeHHsS, OOCTPUIM 3 Ba)XKOi apTWiepii, 3allyCKu pakeT 1
aBlayjapyu MOOJIM3y TyCTOHACEIEHUX HACEJIICHUX MYHKTIB, 4YacTO BHOIPKOBOIO
XapakTepy MO JKUTIOBUM OO0 €KTaMm, JIIKApHSAM, MOJOTOBUM OYyJIMHKaAM Ta 1HIIHM,
CIPUYUHUIIM MACOBI1 KEPTBU Cepe]l IUBUIBHUX OCI0 Ha Oe3Mpele/IeHTHOMY piBHI, a
TaKoXX 3HUIIEHHS iXHbOro MaitHa. He nieBicTh MDKHApOAHUX MEXaHI3MIB 010
3YMIMHEHHS BINCHKOBHX il KpaiHU-arpecopa, a TaKOoX TMPUTATHEHHA ii [0
BIJIMOBIJIAJIBHOCTI, ~ «MEpPEKJIajJny»  BUPIIMIEHHS Li€i NOpodieMH Yy  IUIOMIMHY
HaIllOHAJIBHOTO TPaBa, sIKe TaKOXK BUSBWJIOCH HE B JOCTATHIN Mipi TOTOBUM JI0 TaKHX
BUKIIMKIB. B cydacHOMy ykpaiHCbKOMY CyCHUIbCTBI HaBEJeHE OOYMOBUIIO 3HUKECHHS
JOBIPH JI0 JIep>KaBH, i1 OpraHiB, OPraHiB MICIIEBOTO CaMOBPSITyBaHHS, JICITyTaTIB BCiX
PIBHIB Ta MacOBOTO MOIIUPEHHS MPABOBOTO HIT1TI3MY.

VY cBITA HaBeACHUX TOMIM Ha TOPSAIOK JCHHHWM MMOCTana moTpeda OuIbIn
(dbyHIaMEHTAIBHOTO OOIPYHTYBaHHS pOJII MpaBa B KUTTI JIIOAMHHU 1 CYCIHIbCTBA,

nepedopMaTyBaHHs MEXaHI3MY JIepKaBH Ta BIAMOBIIHE OPIEHTYBAHHS MOJIITUKH.
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Meta po0GoTM € aHami3 MPaBOBOI PEATBLHOCTI SIK CIHOCOO0Yy OCMUCIICHHS,
oprasizarlii Ta iHTeprnpeTarlii pi3HUX aCHeKTiB MPABOBOTO KUTTS CYCILIbCTBA.

Marepianim Ta Merogu. B naHomy BHJIaHHI BHMKOpPUCTaHI Marepiajiamu:
JTUCEPTAIIHOTO TOCIIKEHHS, MOHOTpadii Ta miapydHruka Ha TeMy (inocodii mpasa.

VY nocnipkeHHI BUKOPUCTAHI 3arajJbHOHAYKOBI METOJM HAYKOBOTO ITI3HAHHS:
TianeKTUIHUH, PeHOMEHOJOTIUHHM, CUCTEMHUM, MMOPIBHAIBHO-KPUTUYHOT'O aHAITI3Y.

Pe3yabTaTn Ta o0roBopenHsi. [IpoGinema oOIpyHTYBaHHS TpaB JIOJUHU €
0COOJIMBO aKTyaJbHOIO Ta CKJIQJHOIO B CYYaCHHX yMOBaxX 1 B IbOMY 3B’SI3KY
BKJIMBOTO 3HaUYCHHs HabyBae came ¢iocodcbke OCMUCICHHS TipaBa. ToMy cydacHa
BITUM3HSHA IOPHUCHPYACHINS Jelajl dYacTille 3BepTaeTbcs 10 (P110codChKOro
OOTpyHTYBaHHS ~ pO3B’si3aHHS i1 mpoluem, 111(0) BUMara€  3HA4HOI
CBITOTJISITHO-METO/IOJIOTIYHOI ~ TIEPEOpIEHTAIlli HAa OCHOBI BU3HAHHS  JIIOJIUHU
HANBaKJIMBIIIOKO COLIAILHOIO 1 MPaBoBOIO LiHHICTIO [1, ¢. 1] (1 He nuIIe Ha mamepi).

MeTononoriyHUMHU 1iepeyMoBaMu (PyHIaMEHTaJIbHOTO OOIPYHTYBaHHS PO
IpaBa BHUCTYIA€ IHTEPCYO €KTHBHA MPaBOBA AHTPOIIOJOTIS, KA OPIEHTYETHCS HE HA
MaKcCUMallbH1 (hOPMH JIFOJICHKOTO ICHYBaHHS, HE HA T€, YUM JIIOJJMHA TOBUHHA OyTH, a
Ha T€, YUM BOHA HE MMOBUHHA OyTH Hi 3a SIKUX 00CTaBMH, TOOTO HA MIHIMaJIbHI YMOBH
TOT0, IO JIIOJHUHI TMOTPiOHO, MO0 OYTH JIFOAWHOIO, TOTO, BiJl YOTO BOHA HE MOXKE
BIJIMOBUTHUCS 32 OY/Ib-IKMX 00CTaBUH. TOX OCHOBHUYM IPHUHIIUI OOTPYHTYBAHHS MPaB
JIOAVHHM TIOJSITa€ B TOMY, IO JIFOJMHA, 00 3aJMIIAaTHCS JTIOAMHO0, TOBUHHA MaTH
IpaBO Ha BJACHY €K3UCTeHMLto. [Ipu 1poMy eTHUYHMI acmeKkT aHTPOIOJIOTIYHOTO
OOTpYHTYBaHHsI MpaB JIIOJAWHHU IOB’SI3aHUI 3 BHU3HAYEHHSIM KPUTEPIIO BHOOPY
MEPCIIEKTUBH, AKUM € (PyHJAaMEHTAJIbHUM 1HTEpeC JIOJAUHU B 30epekeHH1 cBOro S,
1[0 BUPAKAETHCA Y BIJIMOBI BiJl HACUJILCTBA BIJTHOCHO IHIIIOTO, IO O3HAYA€ BU3HAHHS
3a HUM MpaBa Ha yHIBEpCalbHI YMOBH JIFOJACHKOTO 1CHYBaHHSI, MepEyCiM, Ha KUTTS,
BJIACHICTH 1 cBOOOY [1, c. 21].

CBIT mpaBa — Li¢ CBIT HAJIEKHOCTI, @ HE ICHyBaHHA. ToMy, yBeJCHHS MOHSATTS
«MpaBOBa PEANBHICTHY O3BOJISIE PO3TIAAATH MPABO HE MPOCTO SK HaAOyAOBaHE
ABUILE (CYCNUIBHUX BIJHOCHH, IHCTUTYTY, (POPMHU CYCHUIBHOI CBIJIOMOCTi), a SK

O0COOJIMBHUM CBIT, aBTOHOMHY c(epy JI0JACHKOro OyTTs, [0 Ma€ BJIACHY JIOTIKY 1

205



3aKOHOMIPHOCTI, 1 3 SIKMMH HE MOKHA HE paxyBartucs [2, ¢. 131].

dopMyITFOBaHHS KOHIIETIIIT MPaBOBOi PeaIbHOCTI SIK 17€aThbHOI MOJENI CBITY
npaBa CIY)KUTh HAWBAKIMBIIIMM 3acO00M OpI€HTAIlli JIOJWHU B IIBOMY CBITI.
Po3pi3HAIOTh «IIUPOKE», «BY3bKE» 1 «IHTErpajbHe» 3HAYCHHSI LbOTO MOHATTSI. Y
NEePIIOMY BHUIAJKY i TPABOBOI PEAIbHICTIO PO3YMIETHCS BCS CYKYIHICTb
npaBOBUX (PEHOMEHIB: IPAaBOBHMX HOPM, IHCTHTYTIB, HAasBHUX IIPaBOBIJIHOCHH,
MPABOBHX KOHIICMIIIH, SIBUII IPABOBOTO MEHTAJITETY TOIO; Y IPYTOMY — MAalOThCS Ha
yBa3l juile 0a3oBi IpaBOBI peaii, BITHOCHO SKUX BCl 1HIIN IpaBoOBI (PEHOMEHH
BUABIIIOTHCS MOXITHUMH, 1 TOMl MiJ MPABOBOIO PEAIBHICTIO MPHUMHATO PO3YyMITH
MPaBOB1 HOPMHU (HOPMATHUBI3M), MMPABOBIAHOCUHU (COIIOJIOTIYHUNA HAMpsM), TTPaBOBI
«eMmolii» (MCUXOJIOTTYHUM HampsiM), 171es 4 3MICT TpaBa (Cy0’€KTHUBI3M), 1/1ealibHa
B3a€MOJIISI CyO’€KTIB, 00’€KTMBOBaHA B MOBI (IHTepCYO’€KTHUBHICTh). IHTErpansbHa
KOHIIETIIIISI PABOBO1 PeaIbHOCTI PO3YMIETHCS SIK CBIT TpaBa, AKUN KOHCTPYIOETHCA 3
MpaBoBUX (EHOMEHIB, YMOPSAIKOBAHMX 3aJIEKHO BIJ CTaBJICHHS J0 O0a3MCHOIO
dbeHoMeHa, uu «ImepriopearbHOCT» mpasa. [IpaBoBa peanabHICTh HE CTAHOBUTH JICAKY
cyOcCTaHIIIOHAJIbHY YaCTUHY PEalbHOCTI, a € CIIOCOOOM OpraHi3alii Ta iHTeprnpeTarii
MEBHUX aCIEKTIB COMIAIbHOTO KHUTTS, OyTTs Joaunu [2, C. 132]. BoHa 3amexuTh Bij
PO3BUTKY CYCHIJIbCTBA Ta BIUIMBAE HA HHOTO.

Konrnemniisi mpaBoBoi peanbHOCTI («KapTHHA CBITY TpaBa») CKIATAETHCS 13
B3a€MOJIIi TAKUX MOMEHTIB: a) TeOpid PI3HOTO PiBHS, Y TOMY uucil (inocodcrkoro, a
TaKoXX TIPaBOBOI 1J€OJIOTIi, BKJIIOYAIOYM 1i BTIJICHHS B YHHHIM KOHCTHTYIIIi;
0) HOpMaTUBHUX JIOKYMEHTIB, IO HaJeXaTb JO PI3HUX PIBHIB MPaBOBOIO
pETYIIOBaHHS; B) MOBCAKACHHOTO JOCBiAY, IO Ma€ CIpaBy 3 MPOSBAMH MPABOBOTO
KUTTSI — MIPABOTIOPYIICHHSIMH, MMPAKTUKOIO JOJEP>KaHHS MPaB JIFOAUHH, YTOJ TOIIO 1
7103BOJIsIE OYTyBaTH TiMOTE3H, BEPCIi Ta BIIUYBAaTH, 10 BUPAXEHE B HUX BIAOYyHOCH 1
BinOyBa€eThCs Hacmpasi [2, €. 132].

OcoOnuBICTIO TPABOBOT PEATBLHOCTI € BHYTPIIIHE HAPYXKEHHS M1k HaJCKHUM
1 CylUIuM, IO BUSIBISIETHCA y JBOX ACIMEKTaX: y 30BHINIHBOMY — CIIBBIJHOILIEHHI
(aKTUYHOI TOBEIHKH 1 MpaBa SK BUPAXKEHHS 1/1€1 HAJIEKHOTO 1 BHYTPIITHBOMY —

CIIBBIJTHOIIIEHHI TO3WTUBHOTO MpaBa (TOTo, IO €) 1 iAel mpasa (TOro, 10 MOBUHHO
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oytu) [1, c. 17]. BigoOpaxeHHsM OaraTOrpaHHOCTI 1 CYHEpPEYHOCTI IPaBOBOT
peaTbHOCTI € PI3HI METOMOJIOTIYHI MiAXOAW J0 ii OCMHUCIEHHS: 1) mpaBOBHIA
MO3UTHBI3M; 2) MNpaBOBUU 00'eKTHBI3M; 3) NpaBOBUM CyO0'€KTHBI3M; 4) IpaBOBa
1HTepCyO €KTUBHICTh SIK aJbTEPHATUBHI 1 BOJHOYAC B3a€EMOJOINOBHIOIUI, MpU
IPIOPUTETI OCTAaHHBLOTO [1, C. 26].

Ha nymxy C. MakcumoBa, mpaBo, sIK CKJIaJHa OaratopiBHeBa CHCTEMa, SIBJISE
co00I0 HE CTaTUYHUUA Hallp €JIEeMEHTIB, a JWHaAMIYHUM TPOIeC BIACHOTO
CTaHOBJICHHs. B1ITHOCHO aBTOHOMHHMHM PIiBHSIMH IIPaBOBOi peaibHOCTI (hopmaMu
OyTTs TpaBa) HAyKOBEIb BUILISE: a) CBIT 1€ (imes mpaBa); 0) CBIT 3HAKOBHX (opM
(IpaBOB1 HOPMU 1 3aKOHHM); B) CBIT COLIAJIBHUX B3aeMOJii (mpaBoBe kuTTsA). Came
BOHU € PIBHAMH CTAHOBJICHHS IpaBa Bl aOCTPAKTHUX 10 KOHKPETHUX BU3HAUCHD
[1, c. 18].

[IpaBoBa peanbHICTh € CKJIAJHOK CTPYKTypOBAaHOI CHCTEMOIO, LIO
KOHCTPYIOETHCS 13 PI3HUX MPABOBUX (PEHOMEHIB Ta IHIIUX MPOsBIB MpaBa. OCHOBY
CTPYKTYpH TIPAaBOBOi PEaJbHOCTI CKJIaJa€ CIHIBBIAHOIICHHS MPUPOJHOTO 1
MO3UTHUBHOIO y MPaBi a TaKOK POPMHU MOTO 3IHCHEHHS, IO KX MOXKJIUBO BIJHECTH
HACTyMHI piBHI IpaBa: ifes mpaBa, HOPMHU MpaBa 1 3aKOHU Ta MpaBoBe KUTTA. o
PIBHS 1€l MOKHA BiJIHECTU: BJIACHE MPHUPOJIHE MPABO, MPUHIMIK TpaBa, MPaBOBI
I[IHHOCTI, TEOPII0 TMpaBa, HAYKOBY JIOKTPUHY, MPABOPO3yMIHHS, IPABOBY 17€0JIOTIIO,
MPaBOBY KYJbTYpPy, MPaBOBE BUXOBAHHSA, a TAaKOX €EJHICTh TMpaB Ta OOOB’S3KIB
YYaCHHKIB MPABOBIIHOCUH [2, C. 66]; 10 HOPMATUBHOTO PIBHA: BJIACHE TMO3UTHUBHE
MpaBo, MpPaBOBI HOPMHU, HOPMATHUBHO-TIPABOBI aKTH, MPaBOBI 1HCTUTYTH, MPABOBI
poIeaypH, TpoliecyasibHl (OpMH, MPABOCYO’EKTHICTH, TPABOBUI CTaTyC, MPaBOBUI
peKUM Ta HOPMATUBHUN JIOTOBIp; JO PIBHS MPABOBOTO XUTTS: CyO’€KTIB TpaBa,
MPaBOBITHOCUHM, B3a€EMOJIII0 MK CyO’€KTaMu MPaBOBIAHOCHH, MPABOCBIIOMICTb,
MpaBOBUM MEHTAJITET, BJIACHE TMpaBOpeati3aililo, MPaBOBY il0, MO3UTHUBHY 1
HETaTUBHY TMOBEMNIHKY CYO’ €KTIB MPaBOBITHOCHH, MPABOIMOPSIOK, MTPAaBOBUN JOCBI
Ta OPUANYHY MPAKTUKY [3].

BucnoBku. CriocoOoM OCMHCIIEHHS, OpraHi3ailii Ta IHTepIpeTarii pi3HUX

aCIeKTIB TMPABOBOTO JKUTTA YKPAIHCBKOTO CYCIUIBCTBA BHCTYIA€ MpaBOBa
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peallbHICTh, BKJIIOYalO4M B cebe mporecu (HopMyBaHHsS, CHUCTeMaTH3aIlll,
171e0JIOT1YHOTO OOTpyHTYBaHHs 1 peanizamii mpasa. I[IpaBoBa peanbHICTH BinOUBae
[[IHHICHO-TYXOBHUI Ta KyJbTYPHUM PIBEHb PO3BUTKY YKPAiHCHKOIO CYCHIJILCTBA,
BIJII3EPKANIOE CTaH JOACpPKaHHS MpaB JIOJAUHU 1 TPOMAISHUHA, CTaH 3aKOHHOCTI Ta
PO3BUTKY HalllOHAJIBHOT MPABOBOi CUCTEMHU.

Haii6ip11 KOHKpETHHM piBHEM OYTTsS IIpaBa € CBIT COLIAJIBHOI B3a€EMOII.
[Ipouec mpaBopeanmizailii € MOMEHTOM NEPEXOJy BiJ 3aKOHIB /0 MaTepialbHO-
KOHKPETHUX BH3HAYEHb, & OCHOBHUM €JIEMEHTOM IILOTO MPOLIECY € CYO’€KT y HOro
B3aemoii 3 iHmmMMHU cy0’ektamu. [Ipyu boMy yMOBOIO mepexoay a0 OyTTs mpasa y
BIPHUX PIMICHHSX 1 AISIX JIIOJIE BUCTYINAIOTh TaKl YAHHUKH, SIK MICUXIYHE BHU3HAHHS
HOPMH, IPUMYIIICHHS 1 BJIaJIA.

OCKUIbKM [IIACHICTh TIpaBa TMpPOSIBISETHCA Yy JMAisIX JIOJUHUA Ha OCHOBI
BHYTPIIIHBOI 3HAUYIIOCTI 1 aBTOPUTETY, TOMY BOHA CIHMPAETHCS HA MPOLEAYPY
JeriTUMAIlli, 0 BUpa)kae OOTPYHTOBAHICTh, BUIIPABAAHICTh 1 BU3HAHHS LIUX BUMOT.
BBakaemo, 110 Ha JaHOMY €Tami PO3BHTKY YKPAaiHCHKOTO CYCHIIbCTBA HACTaB Yac
ist Okl (yHIAMEHTAIBHOTO OOTPYHTYBAHHS pOJi MpaBa B JKUTTI JIIOJAUHH 1
CYCIIJIbCTBA, BHOOpPY METOMOJIOTII OCMHCIEHHS TPABOBOI PEATbHOCTI IUISXOM
KPUTUYHO-TIOPIBHSJILHOTO aHaJli3y OCHOBHUX CIIOCOOIB TAaKOro OCMHUCIEHHS Ta
napajurM MPaBOPO3YMIHHS MJIs TOro, 100 MpaBo cTajmo (HaKTOPOM KHUTTS Ta

3ac000M peabHOI MOBEIIHKHU.
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