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GENOTYPES TO BACTERIAL WILT (RALSTONIA
SOLANACEARUM) DISEASE IN NATURAL
BACKGROUND
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Mahbuba Mansurova
Senior researcher
Genetic Resources Institute, Ministry of Science and Education, Baku, Azerbaijan

Gulare Huseynzade
Senior researcher
Genetic Resources Institute, Ministry of Science and Education, Baku, Azerbaijan

Sabina Hajiyeva
Senior researcher
Genetic Resources Institute, Ministry of Science and Education, Baku, Azerbaijan

Elchin Hajiyev

Ph.D., Associate Professor, Head of department

Genetic Resources Institute, Ministry of Science and Education, Baku, Azerbaijan
Research Institute of Vegetable growing, public legal entity, Baku, Azerbaijan

Tomato (Solanum lycopersicum L.) is an important garden crop, second in
economic value only to potatoes, belongs to the Solanaceae family and is widely used
fresh or in various processed forms [13]. With a rich nutritional profile including
vitamins, minerals and bioactive compounds, tomatoes help prevent chronic
degenerative diseases, making tomatoes widely recognized as a healthy food, leading
to a significant global increase in the cultivation, production and consumption of this
nutritious fruit [8]. Despite its economic importance, tomato cultivation faces
challenges such as variety selection, pest control, disease control and abiotic stress
management [4]. Bacterial wilt, caused by the pathogenic soil bacterium Ralstonia
solanacearum, is a serious threat to tomato crops, causing significant tomato fruit loss
worldwide [6]. Selection and cultivation of tomatoes with innate genetic resistance to
BW is recommended to improve the quality and longevity of tomato crops [8].
Ralstonia solanacearum is among the top ten bacterial species in terms of scientific and
economic importance in plant diseases [15]. Soil-borne pathogens enter plants through
wounds or root tips, causing vascular wilt. [3]. This heterogeneous species complex,
divided into four phylogenetic groups, includes strains with different geographic
origins, host ranges and pathogenic behavior [1]. The main source of infection is the
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soil, where the pathogen can survive for several years in the absence of a host plant
and cause latent infections in local weeds, which complicates the task of destroying the
pathogen [10]. In addition, the pathogen can survive in a wide range of temperatures
from 10 °C to 41 °C and in various environments. Spread occurs through contaminated
water, contaminated soil and contaminated agricultural equipment [14]. Under optimal
conditions for the development of the disease, it leads to significant economic losses
[7]. The study of disease epidemiology plays a key role in understanding the behavior
of a pathogen population, allowing the identification of weaker links in its life cycle
for timely and effective treatment [5, 11, 12].

The degree of seedling wilting was assessed on a scale from 0 to 4, with each
seedling assessed individually. A score of 0 indicated no symptoms (no wilting), while
a score of 1 indicated that 25% of the leaves were wilted. A score of 2 indicated that
50% of the leaves were wilted, and a score of 3 indicated that 75% of the leaves were
wilted. A score of 4 indicated that all leaves had withered or the plant had died [2, 9].

The research work was carried out on 25 tomato genotypes. As a result of
phytopathological assessment of tomato genotypes in the natural background, bacterial
wilt and fungal diseases were detected. The results of the phytopathological assessment
are shown in the figure. As can be seen from the figure, the degree of infection with
pathogens of 3 genotypes (SL17, SL18 and SL19) was estimated at 4 points. Thus,
these genotypes were 100% infected and selected as susceptible genotypes.

Figure. Disease transmission rate of genotypes

6 of the studied genotypes (SL6, SL15, SL21, SL22, SL23) were rated at 3 points.
Thus, these genotypes turned out to be unstable, and the infection rate of plants was up
to 75%.

Seven tomato genotypes (SL2, SL5, SL9, SL10, SL11, SL12 and SL20) showed
poor resistance to the disease. The degree of infection with these genotypes was
assessed using 2 points. Thus, on average, up to 50% of infection is recorded in plants
belonging to these genotypes.

Of the tomato samples we studied, 8 (SL1, SL3, SL4, SL7, SL8, SL13, SL14 and
SL24) had a high reaction to the pathogen. Thus, these genotypes have a 2-point degree
of infection with the pathogen, and plant infection was observed at up to 25%.

10
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Of the 25 tomato genotypes we studied, only the SL25 hybrid (Leila X VVoronezh)
showed an immune response to the pathogen. Thus, symptoms of the disease were not
observed in this genotype and it was assessed at 0 points.

This study assessed bacterial wilt resistance in 25 native and introduced tomato
genotypes. 8 of these genotypes were selected as highly resistant, and the hybrid Leila
x Voronezh has the greatest resistance. ldentification of genotypes resistant to bacterial
wilt can be used in breeding programs conducted in this direction.
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Ph.D. student
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student
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The Roman Empire left a significant mark on world history, influencing various
aspects of life for many peoples. One such aspect is architecture, which underwent
significant influence from Roman culture. Crimea, as part of the Northern Black Sea
region, was no exception.

The Influence of Roman Culture on Crimean Architecture

Roman culture had a great influence on Crimean architecture due to its non-
material factors, such as religion, art, philosophy, and social norms. These factors
contributed to the formation of architectural traditions that have been preserved to this
day.

Religion

Religion was one of the main factors that influenced the architecture of the Roman
Empire. The Romans built temples dedicated to their gods, and these temples became
models for the construction of religious buildings in Crimea. For example, in
Chersonesus Taurica, temples were built that had Roman architectural elements such
as columns, arches, and domes [1].

Art

Roman art also had a significant influence on Crimean architecture. The Romans
used mosaics, frescoes, and sculptures to decorate their buildings. These elements were
borrowed by Crimean architects and used to decorate palaces, temples, and other
structures. For example, in Chersonesus Taurica, mosaics were found that have Roman
motifs [2].

Philosophy

Roman philosophy also influenced Crimean architecture. The Romans believed
that architecture should be not only functional but also aesthetically pleasing. This
principle was adopted by Crimean architects, who sought to create buildings that
combine beauty and practicality. For example, in Chersonesus Taurica, public

13
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buildings were constructed that had not only functional purposes but also aesthetic
value [3].

Social Norms

The social norms of the Roman Empire also influenced Crimean architecture. The
Romans built public buildings such as baths, theaters, and amphitheaters, which served
as places for social gatherings and entertainment. These buildings became models for
Crimean architects, who built similar structures in their cities. For example, in
Chersonesus Taurica, baths were built that had Roman architectural elements [4].

The Influence of Roman Architecture on Crimean Architecture

Roman architecture had a significant influence on the development of Crimean
architecture. Roman architectural elements such as arches, columns, domes, and
mosaics were borrowed by Crimean architects and used for the construction of various
structures.

Arches

Arches were one of the main elements of Roman architecture. They were used for
the construction of bridges, agueducts, triumphal arches, and other structures. Crimean
architects borrowed this element and used it for the construction of their structures. For
example, in Chersonesus Taurica, arches were built that had Roman architectural
elements [5].

Columns

Columns were also an important element of Roman architecture. They were used
to support roofs and decorate the facades of buildings. Crimean architects borrowed
this element and used it for the construction of their structures. For example, in
Chersonesus Taurica, columns were built that had Roman architectural elements [6].

Domes

Domes were another important element of Roman architecture. They were used for
the construction of temples, palaces, and other structures. Crimean architects borrowed
this element and used it for the construction of their structures. For example, in
Chersonesus Taurica, domes were built that had Roman architectural elements [7].

Mosaics

Mosaics were an important element of Roman art. They were used to decorate the
floors and walls of buildings. Crimean architects borrowed this element and used it to
decorate their structures. For example, in Chersonesus Taurica, mosaics were found
that have Roman motifs [8].

Conclusion

Thus, the non-material factors of Roman Empire culture had a significant influence
on the development of Crimean architecture. Religion, art, philosophy, and social
norms of the Roman Empire contributed to the formation of architectural traditions that
have been preserved to this day. Roman architectural elements such as arches, columns,
domes, and mosaics were borrowed by Crimean architects and used for the
construction of various structures. This indicates that Roman culture had a great
influence on the development of Crimean architecture and left a significant mark on its
history.
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I'EOJAE3UYHE 3ABE3NIEYEHHA BY IIBHUIITBA
IHPOTHUEPO3IMHUX 3EMJISAHUX CITIOPY ]

emakin M.B.

KaHIUAAT C.-T. HAYK, JOLEHT
YMaHChKUI HaIllOHATBHUM YHIBEPCUTET CaliBHUIITBA

boposux I1.M.

KaHIUAAaT €KOHOM. HAyK, IOICHT
YMaHChKUI HaIllOHATBHUM YHIBEPCUTET Ca/liBHUIITBA

IIpokonenko H.A.
CTapIlKil BUKIaaa4
YMaHChKMII HAIlIOHATLHUM YHIBEPCUTET CaJ[IBHUIITBA

[IpoTuepo3iiiHi 3eMJIsiHI CHOPYAM MalTh HE CKiIagHy OynoBy. Jma ix
BJIALITYBaHHS HE BHKOPHUCTOBYIOTH CHEllalbHI MaTepiand. BoHM A0CHTH rapHO
3ano0iraroTh €po3ii IPyHTIB. 3aCTOCYBaHHs MPOTUEPO3IMHUX 3EMIISIHUX CHOPY I, Pa30M
13 arpoTeXHIYHMMHU Ta JIICOTEXHIYHUMH MPOTUEPO3IMHUMHU 33aXOJaMH, 3HAYHO
MOCHITIOE TIPOTUEPO3iHY epeKTUBHICTh OocTaHHIX [1, 3].

Banu-tepacu BIamTOBYIOTh Ha CXHJIaX OPHUX 3€MEJIb, Y 0araropiyHUX MI0JOBUX
HACa/KEHHAX, Ha JUISHKAaX 3 TpaB’sSHOI POCIMHHICTIO HpU yxXmwiax a0 6° 1
CHOKIHHOMY penbedoBi. Banu-Tepacu 3Ha4HO yMOBIUIBHIOIOTH TOBEPXHEBHI CTIK, 32
PaxyHOK 4Oro 30UIBIIYIOTHCS 3alacd BOJOTH Y TPYHTI, IO CHPHSIE MiIBUIIECHHIO
BPOXKAMHOCTI CIJIbCHKOTOCTIONapChKUX KyabTyp [1, 3].

[lepen OyIIBHUIITBOM BaliB-Tepac, 3a pe3yJbTaTaMd BEIMKOMACIITaOHOIO
3HIMaHHSI, CKJIaJal0Th MPOEKT y MaciuTadl 1:5000 3 mepepizoMm ropusoHTalIel yepes
0,5 M. Biacranb MK CyMDKHMMH BajaMU-TE€pacaMd BU3HAUAIOTh 3a MPUHUHATOIO
BHCOTOIO BaJiB 1 T1IPOJIOTIYHUMH PO3PAXyHKaMH Ha BECHSHUW abO 3JIMBOBUH CTIK.
IIpu nepeHeceHH1 MPOEKTY HA MICUEBICTh HA AUISHII HIBEIIOBAHHSIM, 3 BpaxyBaHHSIM
pPO3paxoBaHUX MEPEBUILIEHb, BU3HAYAIOTh PO3TAllyBaHHS 0C1 MallOyTHBOTO Bajy. Bich
CHOPYAM Ha MICHEBOCTI 3aKpIIUIIOIOTh KUTKaMH - 1€ Oy/ie epeHeceHa B HaTypy BiCh
Bajy-Tepacu. Ilicisi BU3HAU€HHS pPO3TAllyBaHHsS BaJly Ha CXWJIOBI PO3MOYHMHAIOTH
HAaCUMAaHHS Tepac, PyXalouucCh BiJ BEPXHbOI yacTHUHHM cxwiy. Ilicnst 3akiH4YeHHs
OyIIBHMIITBA BaJliB-T€pAaC TMOBTOPHUMH TMPOMIpaMH TMEPEBIPSAIOTH BiJMOBIIHICTH
MO3HAYOK TPeOHsI Bally Ha MICIIEBOCTI 3alPOEKTOBAHUM. 3a HEOOXITHOCTI IPYHT Ha
rpeOHi Bajly MmijcunarTh abo 3pi3aioTh [2, 3, 4].

Bopgo3arpumyrodi Bajgy MPOEKTYIOTh I IPUIIMHEHHS POCTY SIpiB.

Po3TamoBytoTh Taki COpPYIU BHUIIE BEPIIMHU APy B3IOBX TOPU3OHTAICH Ta Ha
CXHWJIax JJI 3aTPUMaHHS MOBEPXHEBOIO CTOKY, IO 3amo0Iirae epo3iitHUM IpoLecaM.
Haiininmie Bo1o3aTpuMytoyi Baju po3TalIOBYBAaTH Ha MPUSPYKHUX JUISTHKAX.

3aCTOCOBYIOTH iX Ha cxmiax 3 moxunom o 6° [3, 4].

16



ARCHITECTURE, CONSTRUCTION
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

[IpoexkTyBaHHs BOAO3aTPUMYIOUMX BaJliB BUKOHYIOTh Ha TonorpadiyHOMY IJIaH1
B01030ipHOI oy macmrtady 1:10000. Po3wmimenHs BaniB MPOEKTYIOTh Ha TUIaHI
macmmrady 1:1000 abo 1:2000. Konu penbed crokiitHuii, Taki poOOTH BUKOHYIOTH Y
macmTabi 1:1000 3 mepepizom ropusontaneét 0,5 M. Ha mingami, ne OyayThb
pO3TaIioBadi BOAO3ATPUMYIOUl BaJM, JJISI T€OJE3MYHUX MOTPEO 3aKpIIUTIOIOTH HE
MEHIIIe HiXK JIBa perepu [2].

3akpirmieHHs] Ha MiCLIEBOCTI OC1 BOJI03aTPUMYIOUOTO Bally Ta JOMOMIXKHUX TOYOK 1
JIHIM 3I1ACHIOIOTh T€OJC3WYHMMHM BUMIPIOBAHHSMM BIJ 3aKJIaJeHUX Ha JUISHII
periepiB 1 0Oa3ucHUX JiHIA. Bu3HayaloTh Ha MICIIEBOCTI PpO3TAIllyBaHHSA TaKUX
CKJIaJIOBHUX BaJly: OC1 BaJIy 1 IITOP, JIiHIT MiJOIIBH BEPXOBOTO 1 HU30BOT'O YKOCIB 1 MEX1
3aMpPOEKTOBAHOTO CTaBOyka. [loNOKeHHS Ha MICIIEBOCTI OCel Bally 1 IIIOp
BU3HAYAIOTh HiBETIOBaHHAM. [lOJIO)KEHHSI TOYOK Ha TOPU3OHTAIBHIA IUJIOLIMHI
BH3HA4YalOTh 3 MoXuoOKoro +0,5 - 1,0 M, a y BeprukanbHiit — £0,1 m. JIiHii BepxoBoro 1
HU30BOIO0 YKOCIB Ta TpaHUIll 3alPOEKTOBAHOTO CTAaBOYKA BH3HAYAIOTH CIOCOOOM
NEepHeHANKYJISIpIB (Bl oci Baity). Po3ranryBaHHs IINOpP BU3HAYAOTh 3a JOMOMOTOIO
MIpPHO1 CTPIYKH a00 PYJIETKH, BUKOPUCTOBYIOUM pO30MBOYHE KpecieHHs. BuzHaueHi
Ha JUISHOI Te0Je3MYHMMHM BHUMIPIOBAaHHSMHM TOYKH 3aKpIILTIOIOTh KUIKaMU 3 1X
OOKOITyBaHHSIM. 3 BUMHATOTO 3 KaHaBKH IPYHTY HABKOJIO KiJIKa HACHIIAIOTH maropo.
3aieXHO BiJ] KUIBKOCTI MOBOPOTIB 1 iX BEJIMYMHM TOYKH Ha AUISHIN 3aKPIILTIOIOTH
Kinkamu uepe3 5 - 10 m [3, 4].

[Ticns BnamTyBaHHS BaJiB Ha BCIX IX CKIAJOBUX €JIIEMEHTAaX BHUCIBAIOTh
Oararopiuni TpaBu. CKJIaJ TPaBOCYMIII Il BUCIBAaHHS MMiJIOUPAIOTH BIAMOBIIHO 0
IPYHTOBO-KJIIMAaTHYHUX YMOB periony [3, 4].
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JIESKI ACHEKTHU I'lMEPTOHIYHOI XBOPOBH

Kon Crozanna MukoJiaiBHa
JIOLEHT, K.0.H., TOLIEHT
kadenpu anaromii 1 izionorii moauHu iMeHi npodecopa S.P. CunenpHukoBa

Kon Bitaumii I1aBiaoBuy
JIOIICHT, K.0.H., IOIICHT
kadenpu anatomii 1 ¢izionorii moaunu iMeHi npodecopa A.P. CunenbHuKOBa

Kou BiTagiii BiTaailioBuu

3m00yBau DPh

(bakyIbTETy NPUPOTHUYOT, CIICHIATIBHOI Ta 3/I0POB'A130€peKyBaIbLHOI OCBITH,
XapkiBChbKHM HalllOHaNbHUN Tiefaroriuauil yuipepcutet iMeHi ['.C. CkoBoponu,
XapkiB, YkpaiHa

Anomauia. Koy C.M., Koy B.11., Koy B.B. B po6omi 0o62080ptotombcs numaHms
0iA2HOCMYBAHHA  2INEPMOHIYHOI X80pPOOU, MeXaHiZM il BUHUKHEHHS, NUMAHHSL
HOPMAIbHO20 aApmepiaibHo20 MUCKy ma cmaodii xeopobu. Ilpu niosuwenHi
apmepiaipbHo20 MUCKY Y NAyicHmMa HeoOXIOHO Oydce VB8AMNCHO O0CIiOumu yci
JIAHKU CepyeBo-CYOUHHOI CUCmeMuU, OCKIIbKU 4acmo 2inepmen3ito Cynpo80o0N#Cyonb
3MIHU 3 OOKY MAK 38AHUX OpeaHie-MiuleHell. cepys, MO3KY, HUpPOK, ouell. Piske
niosUWeHHs apmepianbHo20 MUCKY 8i00y8aembcs Hauwacmiwe 3a 6ce uepes
HeouiKyeane 3pOCMAHHA KIIbKOCMI Y KpPOGI CYOUHHO38YHCYIOUUX DEYOBUH, WO
nOCMAa4armvCsl Yu CUHME3VIOMbCsl HePBOBOI0 MAa eHOOKPUHHOIO CUCEMAMU.

Knrwouoei cnosea. Cepyeso-cyounna cucmema, cinepmen3sisi, 2inepmoHiuna xeopooa
300p08 ’130epedicy8aibHi MeXHOO2II.

AxkTyanehicTh. 3a ctatuctuyHuMu ganuMu MO3 Ykpainu rinepToHivHa
xBopobOa ypaxae Bix 30% mo 36% moneir. Yeboro B Hamiii kpaini 'y 2020 porui Ha
o0JIiKy B 3aKJIaJilax OXOPOHH 3I0POB'st 3HAX0MiI0Ch 11,8 MIIH. XBOpHX Ha apTepiaibHy
TiTIepTOHIFO [https://khocz.com.ua/8-travnja-2021-roku-vsesvitnij-den-borotbi-z-
arterialnoju-gipertoniieju/]. Cepen 3araabHOI KIJBKOCTI 3aXBOPIOBaHb CEPIIEBO-
CYyIMHHOI CHCTEMH TINEepTOHIYHA XBOpoOa € HaWOUIBII PO3MOBCIOKEHUM
3axBoproBaHHAM — ToHan 45% [https://medstat.kiev.ua/17-travnya-vsesvitnij-den-
borotbi-z-arterialnoyu-gipertoniyeyu/].

Merta Hamoi poOOTH — 0OrOBOPUTH OCHOBHI aCIIEKTH TIEPTOHIYHOT XBOPOOHU.

OcHoBHa 4acTuHa. ['INEpTOHIEI0 HA3UBAETHCS MIABUIICHHS apTEpiaIbHOTO
THUCKY BHIIC HOPMAJIbHUX BEJTUYHH.

Jlocuth ckimagHO MoOKe OyTH BHU3HAYUTH CEPE/IHE 3HAYEHHS HOPMAaJIbHOIO
apTepiaibHOTO TUCKY Yy PI3HHUX BIKOBUX rpynax. lle 3anexuTs Big TOro, SKUMHU
MiIPYYHUKAMH YU JOBITHUKAMH, METOJAMH BH CKOPHCTAETECh.
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Hampuknan, y Jeskux cTapux TMOCIOHMKaX MOXKYTh TMPUBOJUTH  METO[
BU3HAUCHHS CEPEJHIX MOKa3HMKIB apTeplaibHOTO THCKY, @ TaKOX JOCHUTHb 4YacTo B
HApOJl yCHY€ AyMKa, 3T1IHO SIKOi pEKOMEHAYIOTh 3HM)KYBAaTH TUCK HANpUKIAA IS
Biky 60 pokiB — 160/90. ToOTo, 32 JaHWM METOJIOM, HOPMOIO apTEPIATBHOTO THCKY
CUCTOJIYHOTO BBaXKAIOTh TOKAa3HUK, AKHI TOpiBHIOE BiKy JroauHu mioc 100. OTxe,
g moauHu 60 poKiB 3a TaKOK METOAMKOI0 HOPMAJIBHUM THUCK CHUCTONIYHUN Mae
oytu 160 MM pTyTHOTO cTOBITUMKa. OMHAK, TAKWHA THCK - 1€ BXKE TimepToHis. Tomy
Tpeba MaTH Ha yBasi, M0 TaKWK METOJa JyXe CHJIbHO 3acTtapinuii. HeoOximHo
BUKOPUCTOBYBATH PO3PAXyHKOBUH MeTOT (HhOpMYII.

Haifuacrime pi3HUIS MK CHCTOJTIYHUM 1 JIaCTOJIYHUM THCKOM 3a3BUYai
KOJMBAEThCs y Mexkax Bif 40 10 50 MM pT. cT. Y BUMaakax, KOJH J1aCTOJIYHUNA THUCK
nocsirae 130 MM PTYTHOTO CTOBMYMKA MOBa MHIE MpPO Jy>KE€ BAXKKUN CTYIIHb
TNePTOHIYHOT XBOPOOHU.

[Ipu miaBUIIEHH]I apTepiaIbHOTO THUCKY Y MallieHTa HEOOXITHO Ty>Xe YBaXHO
JTOCHIIUTH yC1 JaHKU CEPIIEBO-CYJAMHHOI CHUCTEMH, OCKIJIBKH YacTO TINEPTEH31I0
CYNpPOBOXKYIOTh 3MiHU 3 OOKY ceplis 1 BpaXKe€HHs Cy/IMH. B CBOIO uepry, BOHM MOXYTh
MPOSIBIISATUCS MO3KOBUM  KPOBOBWJIMBOM  IHCYJBTOM TIPH  BPaKEHHI CyAWH
MO3KY, KPOBOBWJIMBOM Yy CITKIBKY YM MOPYyUIEHHSAM (YHKIII HUPOK Yy 3B'A3Ky 13
YTPYAHEHHSM KPOBOIIOCTauYaHHS OPTaHy.

OcCKinbKH cepiie BUKUAAE KPOB MOPIIISIMHU, SIK HACOC, TOMY KPOB PYXA€ETHCS IO
CyJMHaM IMOUITOBXaMH, sIKI MOKHa BHU3HAYUTH 3a myibcoM. Cuia, 3 sgkor Tpeda
HATUCHYTH Ha KPOBOHOCHI CYIMHH, 11100 MOBHICTIO X MEPETUCHYTH, BIANOBIIAE TUCKY
MOTOKY KPOB1 y Cy/MHI, TOOTO BETUYHHI apTepiaibHOTO TUCKY. ApTepiaJbHUN THCK
3aJIeKUTH BIJl IHTEHCUBHOCTI (PI3UYHOT YU pO3yMOBOI pOOOTH, sIKa BUKOHYEThCS. Pict
TUCKY OOYMOBIICHUN TMOCUJICHHSIM POOOTH CEpIsl 1 3BY)KEHHSAM JESKUX CYIIWH, SIK
BIIMOBIIb HA TIJIBUIICHHS aKTUBHOCTI TUX UM 1HIIUX YACTUH HEPBOBOI cucTeMH. Sk
MPaBUIJIO, TUCK MiJBUIIYETHCS Y MOMEHTH CHJIBHUX (DI3MYHMX HaBAaHTAXKEHb Ta TPU
emolliitHoMy HanpyxxeHHi [5]. TloBepraeThcsi 10 HOpMH 4Yepe3 SIKUICH Yac MicCis
MPUIUHEHHS 111 HaBaHTakeHHA. CTiilke MIJBUILIEHHS TUCKY, 10 30€pIiraeThCs HaBITh
MIpU BIJICYTHOCTI HABAaHTAXKEHb, YXE € TINEPTOHIYHOI XBOpoOoro. HalOinbmmii
BIUIMB Ha BEIWYHMHY apTEepPIaIbHOTO TUCKY 3AIMCHIOIOTh HaWApIOHIIIT KPOBOHOCHI
CyVHU - KaUIsIp¥, OCKIJIbKM TUIBKM BOHHU 3JaTHI J0 HAWOIIBIIOI 3MIHHU CBOTO
IiaMeTpy, OCKUIbKM, Ha BIIMIHY BIJl BEIMKUX CYIWH, MICTITh M'SI30BUW 1Iap y
BUTJISIZ CYHIUTBHOTO psiAy Kinenb. CKOpouYeHHs 1 po3ciabiieHHs WX M'SI30BHX KiJIElb
BHU3HAUYAIOTh TOHYC CYJIUHHOI CTIHKM, JlaMeTp CyJWHHU Ta ii KpOBEHANOBHEHHS. Y
CTaH1 CTMIOKOI0 0arato KamijsipiB 3aKpUTO, B AKTUBHOMY CTaHI BOHHU BIIKPHUBAIOTHCS 710
TaKoOTO CTYIIEHIO, IO JIesAKl 3 HUX 37aTHI porryckatu y 700 pa3iB Oiiblie KpoBi, HIXK
y CTaHi CIOKO0. Y Mepioj] MK BEpECHEM Ta CIYHEM, YacTO CIIOCTEPITAlOThCS CIIa3Mu
KamuisipiB, 0Oarato4uceNbHl 3acTOi KpOBi, IO € OJHIEI0 13 MPUYUH CE30HHUX
3axBopioBaHb. IIpu Hectaui B opranizmi BiTaMiHy C 30UIBLIYETHCS KPUXKICTD
KaMuIsIpiB, iX OMIPHICTh TaKOX IMIJBUILYIOTh JAESKI MPOLEAYPH.

3MiHM BEJIMYMHU apTEeplajibHOTO THUCKY IIiJl BIUIMBOM TiMEPTEH3UBHUX Ta
TINOTEH3WBHUX TIpenapaTiB OOyMOBJIEHI BIUIMBOM IMX IMIpenapariB Ha TOHYC
KPOBOHOCHMX CYJWH, 00'€M LUPKYJIOIOYOI y HUX KpoBi Ta poOoTy cepus. I[lpu
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[[bOMY, OCHOBHE 3HAU€HHS ISl 3MiH THUCKY KPOBI MAlOTh JIKH, IO 3MIHIOIOTh TOHYC
CyauH (CyAMHHOPO3UIMPIOIOYM Ta CYAHMHHO3BYXKYIO4Yi). 3BYXXEHb Yy CYAHMH
COpPUSAIOTH MpernapaTH, IO MOJIETIIyIOTh Y MOCUJIIOIOTH MPOXOHKEHHS HEPBOBHUX
IMIOyJIBCIB IO KPOBOHOCHMM CyJAWHAM, a iX pO3MIMPEHHI0 - 3aco0u, M0
MOCTA0TIOI0Th HEPBOBY PETYIIAIIIO CYAHH.

Pi3ke migBUIIIEHHS apTepiaibHOTO TUCKY BIIOYBa€ThCS HaWYacCTIIIE 3a BCE Yepes
HEOUIKYBaHE 3pOCTaHHS KUIBKOCTI y KpOBI CYAHMHHO3BYXYIOUHMX PEYOBUH, IO
MOCTAYalOTHCSl YA CUHTE3YIOTHCS HEPBOBOIO Ta €HJIOKPUHHOIO CHCTEMAMH.

Tuck KpoBi MOK€ MiJBHUINYBAaTUCA 1 BIJ HA/UIMIIKY Y HIA TJIIOKO3U YH
coini. IlinBuIlleHUI THCK KpOBI MOXK€ MATH 1 1HII IPUYUHU: TOCIA0ICHHS POOOTH
HUPOK,  TMOIIKO/DKEHHS TMEYIHKM YW  eHITeMaJbHUX  BOPCHHOK  TOHKOIO
KMINKIBHUKA,  ocllabjeHHsd  (QYHKIT cyauH  (TMOIIKOJPKEHHS  MEMOpaHHUX
BJIACTUBOCTEH CYJIMH), MIABUIICHUIN PIBEHb IIYKPY Y KpOBI Ta 1HIIIE.

3HU3UTU TPU HEOOXITHOCTI apTepiaJbHUN THCK MOXKHA, 3MEHIIYIOYH 00'eM
LHUPKYJIIOI0YO01 B OpraHi3Mi KpoBi. 3 I[I€:0 METOIO paHillle BUKOPUCTOBYBAIM II'IBOK. A
TaKOK CE€YOTIHHI ITpenapaT BUKOPUCTOBYIOTHCS 3 LI€I0 METOIO.

['inepToHis MoJjoAlIae, TaK BBa)XaroThb JKapl. B OCHOBI XBOpoOU CTOITh
MOPYILICHHS PETyJISIIii apTepiaibHOrO TUCKY. Tpeba MaTtu Ha yBa3i, 110 1Sl 30BHIIIHIX
(haxkTopiB MpH BIAMOBIAHIA T€HETUYHIA CXWJIBHOCTI HaWYacTilie MoXXe OyTH THUMHU
YMOBaMHU, IIPH SIKUX BUHUKAE TIIEPTOHIYHA XBOPOOA.

VY Garatbox XBOpPHX HEMAa€ TPUBAIMN Yac MOTIPUIEHHS] CAaMOIIOYYTTs Ta B1JICYTHI
OyIb-sIKI CHMITOMH 3aXBOPIOBAaHHSA. Y MOJAJbLIOMY THIIOBOIO  O3HAKOIO,
Hecrnenru(iuHoro IS TINePTOHIYHOI XBOPOOU € TOJIOBHUM OUTb. XapaKTep TOJIOBHOTO
0OJII0 HACTYIHMI - TUCK Ta BAXKKICTh y 00J1aCTI MOTUJIUIN, SKa MOXKe OyTH BUpa)KeHa
BXK€ BpaHIll, HEPIIKO CYNPOBOKYETHCS TOJIOBOKPYKIHHSIM, HYIOTOIO, BITUYTTAM
MEpEXTIHHS Tmepea odyuMa “Mymok”’. MOXIuBa CXWIBHICTh JO HOCOBHX
KpOBOTEY, TIC/IS SKUX TOJIOBHUI Oi7b 3MEHINYyeThcs. [0MOBHHUI Oinb HE 3aBXKIu
MOPOMOPILIMHUN BHCOTI apTEepialbHOTO THUCKY 1 Yy 0ararboX XBOPHX CHJIBHIIIE
BHUPa)XCHUH HE TIPY BUCOKOMY THCKOBI, @ TIPH IMIBUAKO3MIHHOMY TUCKOBI. Hepinko Ha
MEPIINIA MJIaH BUXOJATh CKapTrH, SIK IPH 1IIEMIYHIi XBOpoOi1 ceplist, Oyab-gKi IPOsSBU
AKO1 MOCUJTIOIOTHCS TIPH TIIEPTOHIUHINA XBOPOOI.

JInst 11arHOCTHKM XBOpPOOM Ba)XJIMBOK € MpaBWJIbHA OL[IHKA apTepiaibHOrO
TUCKY, OO BHUIIQJIKOBO apTEPIAIbHUI THUCK MOXE€ OyTH MOMIPHO MiJABUIIECHUM YU
3HAYHO TIIJIBUINCHUM IEBHUN Yac 1 y 370poBuX JroAeh. CTabiapbHICTh ITiIBUIICHHS
THUCKY MPOTSITOM J00U - BaKJIMBHM MOKA3HUK BAKKOCTI T1MEPTEH3I.

YacTto Ha paHHIX CTamgigxX TINEPTOHIYHOI XBOpOOW  30UIBIICHHWHN JTIBUI
nutyHoyok. HaiiOinbin pano 1e Moxe OyTH BCTaHOBJIEHO PEHTTEHOJOTIYHO. binbI
3HayHe Moro 3OUTbIICHHS BUSBISIETbCA TaKOX 3a IOCHUJICHHSIM TOILITOBXY
BEPXIBKH, 3MIIIEHHS HOTO BIIBO 1 BHU3, a Takox 3a mokazHukamu EKT. Ha ounomy
TIH1, 3a3BUYai, BUSBISIOTHCS CKJIEPO3 apTepiosl Ta TEHEpali30BaHE YU JIOKAJIbHE
3BY)KEHHSI 1X TIPOCBITY pPI3HOTO CTyMeH. A s OUIbII Ba)KKOi apTepiajbHOl
rinepren3ii OUIbII XapaKTepHI reMoparii 1 eKcyAaTH 1 OCOOJMBO HAOPSK JHUCKY
30pOBOr0 HepBy. Bakka rinmepTeH3is MOXe CYNpPOBOKYBATHCS  PI3HUMHU
MOPYIIEHHSMH 30Dy .
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[IpuitHsiTO  pPO3pI3HATH  TPU  CTaAli  TINEPTOHIYHOI  XBOPOOH: I
- TiNepTeH3is MepIIoTro CTYIEeHs, ©0e3 O3HAaK OpPraHiyHUX 3MIiH CepleBO-CYIUHHOI
cuctemu; Il - rinmepTeH3is APYroro CTyIeHs, 3 TinepTpodiero cepis, ane 6e3 HIIuX
3min; Il - rinepren3is 3 BTOPMHHUMH TMOILIKO/KEHHSMHU OPraHiB - Cepls, MO3KY,
HUPOK.

be3 nikyBaHHsS XBOopoOa MOCTYMOBO MPOTPECYE J0 TPEThOi CTafii, 3'SBISIOTHCS
YCKJIQJHEHHS PpI3HOTO THIy, BHHHMKa€E Ta 4YH IHmA (opMa TIMEPTOHIYHOL
xBopoOu. dopma TimepTOHIYHOI XBOPOOH 3aJI€KHUTh BiJ TOro, sIKi OpraHd BPa)KEHO
- ceple, MO30K YU HUPKH.

He cnix mmyTaTu rinepToHIYHY XBOPOOY 13 TMEPTOHIYHUM KPU30M.

He 3arnmuGmrorounce y I11e mMUTaHHS, BCE K Tpeba cka3aTd, IO TiNepTOHIYHHUI
Kpu3 - pi3ke (MpOTAroM MNPpUOIM3HO MIBrOJAWHHU) IMIJABUIICHHS apTepiaIbHOTO
TUCKY, SIKE€ CYINPOBOJDKYEThCS 3MIHaMU 3 OOKYy Tak 3BaHUX OpraHiB MILICHEMH:
cepus, MO3Ky, HUPOK, ouei. [lokazHuKH apTepiaibHOIO TUCKY MPU TiIEPTOHIYHOMY
KpH31 MOXKYTh OyTH YK€ BUCOKHMH.

[ ctymiHb TinepToHiYHOT XBOpoOU Xapakrepu3yeThest TuckoM 140-159/90-99 mm
pT.CT. Y 1IbOMY CTYIIEHI apTepialibHUN TUCK "CKakae" - BIH MOXE 4ac BiJ 4acy
MOBEPTATUCS 10 HOPMATBHUX MOKA3HUKIB, MTOTIM 3HOBY MIJHIMATHUCS BUILE HOPMHU, 1
TaK TPUBAE JOCUThH JOBTUH Yac.

Il ctyniae npu tucky 160-179/100-109 MM pr.ct. [TigBuIIeHHS TUCKY OLTBII
3HAYHI 1 IEP10/IM PEMICii HacCTynarTh HabaraTo pijiie, BOHU HETPUBAII.

I crymiab pu tucky 180 1 Bumie/110 1 Bume MM prT. CT. ApTepialibHUNA THCK
CTaOLIBbHO MIJIBUILIEHUM, a HOTO 3HMKEHHsI HalluacTille O3Hayae HACTaHHS CEPLEBOI
¢J1a00CTI, 1110 € JOCUTH HEOE3IMEYHUM CUTHAJIOM.

Benuke 3HaueHHS HaJa€ThCS BMIHHIO BUMIPIOBATH CBiM TUCK, MOHITOPHUTH CBIii
TUCK. HeoOXiaHO 3MiHIOBAaTH HE3/I0OPOBI 3BUYKM Ta KOPUCHI Ta IiJIBUIYBAaTH CBIH
piBEHb CTIHKOCTI 10 CTpecy, TPUBOTH, PiBeHb AyXoBHOCTI [1,2]. 3MiHa HE3MOPOBHUX
3BHUYOK Ha 370pOBi MoTpedye 3HaHb. [10cTynmoBO MOYMHAIOTH BUKOPHUCTOBYBATHUCS
HaOyTl 3HAHHS, HABUYKH, CIIOYATKy CBIJOMO KOHTPOJIIOIOTHCSA MOKA3HUKHU Ta [Ii 1
€MOIIil, Ta ITOTIM II€ CTAa€ 3BUYKOIO.

BucHoBok.

JUist npo1IakTHKY TINEPTOHIYHOT XBOPOOU HEOOXIJTHO 3HATH 1HPOPMALIIO 100
PAHHBOTO J1aTHOCTYBAaHHS TINMEPTOHIYHOI XBOPOOM, MeEXaHi3MiB i1i BUHUKHEHHS,
BHU3HAYCHHS HOpMallbHOro apTepiasibHoro Tucky [3,4]. UYacto rimepreH3ito
CYNpPOBOKYIOTh 3MIHU 3 OOKY BpaX€HHSI CyJHWH, a TaKOXX TaK 3BaHMX OpPTraHiB-
MIIlIEHEH: cepIsi, MO3Ky, HHpPOK, ouei. Pi3ke miIBHUINEHHS apTepiabHOTO
THUCKY BiZ0yBa€ThCA HaYaCTIIIE 32 BCE YePe3 HEOUIKyBaHE 3POCTaHHS KiJIBKOCTI y
KpPOBI CYZMHHO3BYYIOUHX PEYOBUH, IO MOCTAYAIOTHCS YA CUHTE3YIOThCSI HEPBOBOIO
Ta €HAOKPUHHOIO chucTeMaMHu. Benmke 3HaueHHsT Hala€ThCsl BMIHHIO BUMIPIOBATH CBIi
THUCK, MOHITOPUTH CBIi TUCK. HeoOX11HO 3M1HIOBATH HE30POB1 3BUYKH Ta KOPUCHI Ta
M1JBUIIYBATH CBIN PIBEHb CTIMKOCTI JI0 CTPECY, TPUBOTH, PIBEHb TyXOBHOCTI.
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STUDY OF MAN/GRAPHENE NANOCOMPOSITE
SAMPLE BY SCANNING ELECTRON MICROSCOPY
METHOD

Sabina Jamilova Firudin
Master
Baku State University

In the present research work, the synthesis of maleic anhydride-nonene-1/graphene
(MAN/graphene) nanocomposite was carried out by in situ intercalation
polymerization using maleic anhydride, nonene-1 and graphite. The resulting
MANY/graphene polymer-type nanocomposite was then investigated by scanning
electron microscopy (SEM) [1].

In the study, maleic anhydride and nonene-1 were used as monomers to carry out
polymerization.

Maleic anhydride is an organic compound with the formula C4H,0s. It is white in
color and has a specific smell when it is pure. It is a crystalline substance with a
rhombic molecular structure. Molar mass is 98.06 g/mol, density is 1.48 g/cm?, melting
point is 52.8°S, boiling point is 202°S.

When a solid is crushed, the surface area in contact increases and so does the
surface area in contact with its solvent. Therefore, the maleic anhydride crystal was
powdered during the experiment.

19.6114 g (0.2 mol) of powdered maleic anhydride was weighed on an analytical
balance and dissolved in 30 ml of butyl acetate ether in a 150 ml beaker at room
temperature.

Then, 33.96 ml (0.2 mol) of nonene-1 is added to it by measuring it through a
beaker and mixing it with maleic anhydride dissolved in butyl acetate.

At the same time, 2 g of graphite weighed by analytical balance was added to the
mixture with stirring.

Sonication was performed in a Sonics Vibro Cell unit, using an ultrasonic
frequency of 35 kHz.

The process continued for 15 minutes. During the process, the chemical beaker was
cooled in a water/ice bath to prevent rapid heating of the mixture under ultrasound.
Then the mixture is transferred to a 100 ml flask and the flask is connected to the
device. The mixture was stored in the flask for 48 hours with constant slow stirring. At
the end of the period, the mixer and the water bath heater are turned on, and the cooling
water flow is provided. The temperature is brought to 90 oC and stirred at this
temperature for 30 minutes. The temperature was regulated by a thermometer placed
in the water bath. Then, the stopper of the flask was opened and a solution of 0.2 g of
AIBN (azobisisobutyronitrile) in 5 ml of butyl acetate ether was added to the total
mixture [2].

The plug is machined with a lubricant and inserted into the throat of the flask. The
mixture was stirred at a constant temperature of 90 oC for an additional 4 hours.
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Finally, the heater is turned off, but the mixer and cooler are not stopped until the
temperature of the mixture drops to room temperature. After the mixture was cooled in
air, the stirrer was turned off, the water supply to the cooler was stopped, the flask was
disconnected from the apparatus, the stopper was opened, the lubricant was wiped with
solphate, and the mixture was transferred to a chemical beaker. Then the mixture was
precipitated with ethyl alcohol. The precipitate was filtered through a filter paper,
transferred to a petri dish and dried in air. The obtained MAN / Graphene
nanocomposite was prepared to be studied by various instrumental research methods.

The surface of primary graphite and MAN/Graphene nanocomposite samples
obtained on its basis were studied in a Hitachi S-4700 Scanning Electron Microscope.
A voltage acceleration parameter of 10 kV was applied in the study. Pomegranate
ground powder samples were taken for the study. The samples were denatured and
carelessly fixed on silicon-containing tape on the sample holder of the Scanning
Electron Microscope. Then, the sample holder was inserted into the microscope and a
suitable vacuum environment was created and the research was carried out.

It is known that the Scanning Electron Microscope scans the surface line by line by
bombarding the sample with high-energy electrons, and the electrons reflected from
the surface are recorded on the detector. Thanks to this, a very clear and detailed relief
image of the surface is obtained, so the importance of this method in characterizing the
material is great.

SEM images of the surface of original graphite and the MAN/Graphene
nanocomposite sample obtained on its basis were comparatively studied.

Figure 1. SEM images of the surface of the initial graphite (a) and MAN/Graphene
(b) nanocomposite sample obtained on its basis.

Itis clear from Figure 1 that graphite is in the form of smooth, multi-layered, thick,
large-sized flakes. A different image is observed in the image of the MAN/Graphene
sample obtained after intercalation polymerization. Thus, graphene particles
surrounded by polymer are clearly observed in the mentioned samples. The layers are
thinner and have smaller particles.

In the mentioned research work, the Polymer/Graphene type nanocomposite was
obtained by intercalating the monomers between the layers of graphite and then
polymerizing them, pushing these layers and separating them and distributing them
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within the polymer matrix, which is shown in the obtained SEM images. In the SEM
Images of graphite, the planar width of the frontal graphite layer appears to be roughly
13 um. However, in the SEM image obtained for the MAN/Graphene nanocomposite,
it is clearly observed that the dimensions shift to the nano-size region, which can be a
clear evidence that a graphene-containing polymer nanocomposite has been obtained.

Graphite and the surface morphology of MAN/Graphene nanocomposite obtained
on its basis were studied by SEM microscopy method. The resulting graphite is in the
form of smooth, multi-layered, thick, large-sized flakes. Graphene particles surrounded
by polymer are clearly observed in the image of the MAN/Graphene sample obtained
after intercalation polymerization. The layers are thinner and have smaller particles. It
was confirmed that graphene nanocomposite was successfully synthesized by this
method.
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HAIIIOHAJIBHA ITIPOT'PAMA ITH®OOPMATH3AIIII B
YKPAIHI

Koaoniituyk AnaroJii Bosrogumuposuy,

KaHIUAaT EKOHOMIUHUX HayK, JTOICHT,

JOLEHT Kadeapu MEeHEI)KMEHTY, MiIPUEMHUIITBA Ta TOPTiBIi,
Y3KropoAChKuil TOProBEIbHO-€KOHOMIYHHUM 1HCTUTYT
Jlep»aBHOTO TOPTrOBEIbHO-EKOHOMIYHOTO YHIBEPCUTETY, YKpaiHa

HamionanpHuit kibep3axucT — I1e CUCTeMa 3axoJiB, IO CHPSIMOBaHI Ha 3aXHUCT
KpaiHu Big KiOeparak, KiOepIIMUTyHCTBa Ta 1HIIMX Kidep3arpos. IliaTpumka
HaIllOHAJIBHOTO K10Ep3aXUCTy BKJIIOYA€E B ce0e Taki Jiii:

1. Po3poOka Ta BrpoBa KEHHs NMpaBoBOi 0a3u 1moa0 kibepzaxucty. Lle Bkitouae
PETYJISTOPHI aKTH Ta MOJITHKY II0JI0 KibepOe3neku, siki BU3HA4Yal0Th CTaHIApTH Ta
BHUMOTH JIO 3aXUCTY 1H(pOpMaIllii Ta BAKIUBUX 1THOPACTPYKTYD.

2. CTBOpeHHS KOOpAMHAILIMHOrO OpraHy ab0 areHTCTBa, BIANOBIIAIBHOIO 32
3a0€e3Ne4eHHs HAlllOHAIbHOTO Ki0ep3axucTty. Llell opran BUKOHY€E pPoJib KOOpAWHALI]
Ta CHIBMpAalll MK PI3HUMHU CEKTOpPaMH, BKIIOYAIOUN YPAIOBI 1HCTUTYIII1, IPUBATHUMA
CEKTOP 1 aKaJIeMI4YHy CIJIBHOTY, II0J0 KIOEp3aXHCTY.

3. Po3pobka Ta BHpOBaJKE€HHs IUIaHIB Kibep3axucty. LI miaHW BKIIOYAIOTH
3aXO0JM 1010 BUSBIICHHS, 3a100IraHHs, pearyBaHHs Ta BiJHOBJICHHS ITicJd KiOepaTak.
BoHu Takox BU3HAYarOTh BIAMOBIIANBHOCTI Ta MPOUEAYPHU JUIsl PI3HUX CTPYKTYp Ta
OpraHi3artiim.

4. 3abe3neueHHs OCBITM Ta MiATOTOBKH ¢axiBliB y cdepi kibepdesneku. lle
BKJIFOYA€ HaBYaHHs 1H(OpMaliiHiii Oe3mer, kpunrtorpadii, aHamizy 3arpo3 i
B1JIHOBJICHHSI TIC/Is 1HIMIECHTIB. DaxiBIll 3 KiIOEP3aXUCTy BAKIIUBI JJI BUSBICHHS Ta
3ano6iranHs kibeparak, a TaKOXK BIJTHOBJICHHSI POOOTH CHCTEM MIC/IS 1HIIUICHTIB.

5. CniBnpatist 3 MDKHApOIHUMHU TTapTHEpaMu y cdepi kibepoesneku. Kidepzarposu
HE MalOTh KOPJIOHIB, TOMY BaXJIMBO CIIBIIPAIIOBATH 3 IHIIUMU KpaiHaMH JIJ1s1 OOMIHY
1H(pOopMaII€I0 TTPO 3arpo3u Ta LUIAXU OOPOTHOU 3 HUMH.

[linTpuMKa HaAIIOHAJIBHOTO KIOEP3aXUCTy € BAXKIMBOIO JJIA 3aXUCTy KpaiHU BIJ
kibepaTak Ta 1HIMX KiOep3arpo3. BoHa mependayae CTBOPEHHS KOOPJIWHALIMHOIO
opraHy, po3poOKy TIUIaHIB KIOEp3axucTy, OCBITY (axiBI[IB Ta CHIBIOpaIo 3
MI>KHApPOJIHUMHU MapTHEPIB.

CrumymoBanHs iuBectuilii y cdepi IKT (indopmartiiino- KOMYHlKaI_III/IHI/IX
TEXHOJIOT1M) € BaXJIUBUM JIsI PO3BHTKY i€l Tamy3i 1 MATPUMKHA 1HHOBAIM B
exoHoMili. CriocoOu CTUMYJIIOBAHHS 1HBECTHUIIIH Y 110 cepy MOKYTh BKIIOYATH:

1. Po3poOka momgaTKOBUX MUIBT 1 MUIBIOBOTO pekumy st mianpuemcts [KT.
Hanpuknan, 3HWKEHHS TIOJAaTKOBUX CTaBOK JUIS KOMIIAHIM, $KI 3aliMarOThCs
PO3pOOKOIO MPOrPaMHOTO 3a0€3IIeUCHHS, BAPOOHHUIITBOM €JICKTPOHIKHA a00 HaJaHHIM
MOCJIYT y Tally31 IHPOPMaLIMHUX TEXHOJIOTIH.

2. CTBOpEeHHS CIPUSATIMBUX YMOB JUIS 3aPOBAKEHHS HOBITHIX T€XHOMIOT1M. Jliis
IbOro HeoOX1JHO 3abe3nedyBaTH JOCTYN JO LIMPOKOCMYTOBOTO IHTEPHETY,
po3pobuisiTi nporpamu miaATpuMku ctaptamniB y IKT ramysi, a TakoX CTUMYIIOBaTH
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CITIBIIPAITIO M)XK YHIBEPCUTETAMH ¥ 013HECOM.

3. @®opmyBannsa iuBectuniinux ¢ouaiB mist IKT xommawniit. Ile po3pobOka
cnemiabHuX (POoHAIB a00 IHBECTHLIMHUX IIyJdiB, MOCHJIEHHS POOOTH BEHUYPHUX
KaIiTaJOBKJIA/ICHb JJIsl PO3BUTKY 1HHOBAIIITHUX MPOEKTIB y LiH ramys3i.

4. Po3poOka imimxeBuUX Kammanii st mpocyBanHs IT-mpomucnoBocti. Lle €
Oprasizaifisi cremiajgi3oBaHUX 3axofiB, KoH(pepeHIiii, BUCTaBOK 1 (opyMiB, SKi
3ay4aTUMYTh yBary MOTEHIIITHUX 1HBECTOPIB 1 MOKYTILIB.

5. P0o3BUTOK CHiBpOOITHUIITBA MIXK JEP>KaBHUMH OpraHaMH 1 613HeC-CIiJIbHOTOIO.
Ile mapTHEPCTBO 3 YHIBEPCUTETAMH M JOCIITHUIBKUMU IHCTUTYTaMU ISl IATPUMKH
HAyKOBUX JIOCHIPKEHb 1 PO3BUTKY HOBUX TEXHOJOTIHA, a TaKOoX CIIBOpals 3
MIPUBATHUM CEKTOPOM ISl peasti3allii IHHOBaIIHUX MPOEKTIB.

Ili 3axonu crnpssMoBaHI Ha CTUMYJIIOBaHHs 1HBecTHIN y cdepi IKT, mo macts
MO>KJIUBICTh MPUCKOPUTH PO3BUTOK II1€1 raily31 i BUPIBHATH ii 3 CBITOBUMH TPEHIAMH.
BHacnigok 1bOro MOXJIMBE CTBOPEHHS HOBHX pOOOYMX MICIb, IiJABUIIECHHS
€()EeKTUBHOCTI BUPOOHUITBA, MOKPAIIEHHS SKOCT1 KUTTA Ta 30UIbIICHHS MPUOYTKY
Jep’KaBHUX OIOJIKETIB Yepe3 CIUIATy MOJATKIB.

Po3Butok 1 momupenHs HamioHansbHuxXx IKT BigirpaioTs BaxiIuBy poib Yy
CydyacHOMY CycminibCTBi. Lle 03Hadae CTBOpeHHs, BIOCKOHAJICHHS Ta MOIIHUPEHHS
TEXHOJIOT1i, MPOrpaMHOro 3ade3neyeHHs 1 00JaHaHHS, K1 BUKOPUCTOBYIOTHCS IS
nepenayi, o0OpoOKu 1 30epiranus iHdopMmairii.

Opnum 3 npioputeTiB po3BUTKY HarioHanbHuX IKT € po3mmpenHst iHTepHET-
noctymy B kpaiHi. Lle po3poOka Ta BipoBaKeHHS MIBUIKICHUX 1 JOCTYITHUX 1HTEPHET-
3'e/lHaHb JJIs TpoMaisiH Ta Oi3Hecy. BaxuinBo po3BUBaTH HaIllOHANIBHY KibepOe3neKy
JUTsE 3aXHUCTY 1H(OopMarrii Bi kibepaTak Ta 3JI0BKUBaHb.

KomyHikarfiiini TEXHOJIOTii BIJIrPalOTh BAXKIWBY pOJIb Yy TMOJITUYHOMY,
€KOHOMIYHOMY 1 COLIIaJIbHOMY PO3BUTKY Kpainu. BinbHUI goctyn a0 iHpopMarii nae
MO>KJIUBICTh TPOMaJIiHaM OyTH OLIbII OCBIYEHUMU 1 TPABUIIBHO MPUIUMATH PIILICHHS.
KoMyHiKkal[iiiHi TEXHOJIOT1i TaKOX MIATPUMYIOTh PO3BUTOK Oi3HECY, CHPUSIOUU
e(eKTUBHILINA KOMYyHIKAIlil Ta CIiBIPALi.

3 MeTtoro nouupeHHs HanioHanbHUX [KT BaKIMBO CTUMYIIOBATH TOCTIIKEHHS 1
PO3BUTOK HOBHMX TEXHOJIOTIA 3 BHYTPIIIHIMHU Ta 30BHIIIHIMHU 1HBecTULIAIMHU. Briami
TaKOK HEOOXITHO 3a0X0YYBaTH PO3POOHMKIB 1H(POPMALIMHUX TEXHOJIOTIN MLISIXOM
CTBOPEHHS CHPUSTIMBOTO PETrYJATOPHOTO Cepe/loBUIlla 1 HaaaHHS (HIHAHCOBOT
T ITPUMKH.

Haponni mporpamu ctBOpeHi s posmmupenas goctymy 1o IKT cepen
Mano3a0e3NeyeHNX BEpCTB HACEJCHHS TaKOXK BIUIMBAIOTh Ha  IOLUIMPEHHS
HamoHaisHuX [KT.

B 3aranpHOMY, p0o3BUTOK 1 ommupenHs HarioHanpHUX KT MaroTh Oararo nepesar,
TaKuX SIK MTOKpAaICHHS ¢(EeKTUBHOCTI pobortu, T ABUILICHHS
KOHKYPEHTOCIPOMOKHOCTI KpaiHH, OKPAILIEHHS IKOCTI KUTTS TPOMAaJIsiH 1 PO3BUTOK
IHHOBAIIHOT €KOHOMIKH. TOMY X PO3BUTOK 1 HOLIMPEHHS BaXKJIUBI JJIsl KpaiHU.

Mixunapojne crniBpoOiTHUUTBO B cdepi IKT € BaxnuBUM HanpsiIMKOM JIsUTBHOCTI
u1si 6aratbox KpaiH Ta opranizaiii. [IKT MaroTe 3HaUHMI MOTEHINaN JJIs1 3MIITHEHHS
€KOHOMIYHOTO PO3BUTKY, COL1aJILHOTO MPOrPECY Ta IHHOBALIIMHOIO MOTEHIlialy KpaiH.
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OcHoBHI hopmMu MDKHApOAHOTO criBpoOiTHUITBA B cdepi IKT BrItOUaIOTH:

1. OGMiH AOCBIIOM Ta Mepenaya 3HaHb: KpaiHu MOKYTh OOMIHIOBATHCS TOCBIIOM
Ta MepeaaBaT 3HAHHS 4Yepe3 MPOBEACHHS ceMiHapiB, KoH(pepeHiiid Ta TpeHiHris. Le
HAJAaCTh MOXIJIMBICTH MOKPAIIWTH HAaBUYKU Ta 3HAHHS (axiBIiB, SKI CIPUATUMYTh
po3Butky IKT y kpaiHi.

2. I'pomazicbKO-TIpUBaTHE MAPTHEPCTBO: YPSAAY HEOOXIHO yKIaIaTH MapTHEPChKi
YIOAM 3 1HAYCTpPIaJbHUMH KOMIIAHISIMH JUIS CIIUTBHOI PO3POOKM Ta BHPOBAIKEHHS
TEXHOJIOTIYHUX pimieHb. lle chpusiTuMe 3alydeHHIO 1HBECTHIIM Ta PO3BUTKY
1HHOBAI[IHHUX TTPOEKTIB.

3. MixHapoJHiI JOTOBOPH Ta YroAW: KpaiHM MOXYTh YKJIagaTH MIKHapOIHI
JIOTOBOPU Ta yroaud 3 Meroro criabHoro po3Butky IKT. Ilpuknagom Takux yrop €
yroAu TMpO B3a€MHE BHU3HAHHS cepTU(IKATIB Ta CTAHJAAPTIB, IO IMOJETIIYyE
MDKHApOJIHUN OOMIH TOBapiB Ta MOCIYT.

4. PO3BUTOK 1HTEpHAIIOHATBHUX MPOEKTIB: KPAaiHU MOXYTh CIUIBHO PO3POOISATH
Ta 3[1CHIOBAaTH PI3HOMAaHITHI MPOEKTH, 110 crpsiMoBaHi Ha po3BUTOK IKT. e crinbHi
HayKOBO-JIOCHIIHUIIBKI ~ MPOEKTH, PO3pOoOKa HOBUX TEXHOJIOTIH, CTBOPEHHA
1HHOBAI[IMHUX CTapTAaIliB Ta 1HIIE.

5. CniBpoOITHMLITBO B paMKaxX MDKHApOAHMX opradizauii: KpaiHu MoOXyTb
aKTUBHO CHIBIPALIOBaTH B paMKaxX MDKHApOAHUX opraHizamiii, takux sik OOH,
€sporneiicekuii Cotoz, I'TU Tomo. Ile nacte MOXKIMBICTh 00OMiHIOBATUCS 1H(POPMAITIEIO
Ta PO3POOJISITH CIIUIbHI CTaHJIAPTH, MOJITUKU Ta Mporpamu po3BuTKy IKT.

Miuxunaponue crniBpoOiTHunTBO B chepl IKT € BakiauBuM uisi momyJisspu3ariii
HOBUX TEXHOJIOT1M Ta PO3BUTKY TJ00aIbHOTO iH(pOpMaliiHOro mpoctopy. BoHo
CIpHsi€ 3ATyYSHHIO 1THBECTHUIIIM, PO3IIMPEHHIO PUHKIB 30yTy Ta MOKPAIIEHHIO SIKOCTI
KUTTSI TPOMAJISH.

CTBOpEHHS CHeIiaJIbHUX 3aKOHOJABUMX MEXaHI3MIB Ta OpraizamiiHoi
CTPYKTYPH JJIsl KOHTPOJIIO Ta HATJISIY 32 BUKOPUCTAHHSAM 1H(POpMAIITHUX TEXHOJIOT1H
€ HEoOXIAHOI YMOBOIO 1Jisi 3a0e3nedeHHs Oe3MeKH, 3aXHCTy IpaB IpPOMaJsH Ta
COpPUSHHS 1HHOBaLsAM y 11 cdepi. BoHM mar0Th MOXIMBICTH KpaiHaM €(EeKTHBHO
BI/IMOBIJIaTH HA Cy4YacH1 BUKJIMKH Ta 3a0e3MeUyBaTH PO3BUTOK Y IU(PPOBY €MOXY.

HauionansHa mporpama iHdopmaTuzaiii — 1€ CTpAaTeriyHUN JOKYMEHT, SIKUN
BHU3HAYa€ HanpsaAMH Ta npioputetn po3BUTKY IKT y kpaini Ha neBHui nepioa. Meroro
Takoi Mporpamu € 3a0e3NeueHHs CTaOUIbHOro 1H()OPMALIWHOIO PO3BUTKY KpaiHH,
MIJIBUINICHHS ©()EKTUBHOCTI JIEP)KABHOTO YMPABIIHHA Ta HAJaHHA T'pPOMaJasHaAM
IIMPOKOTO TOCTYIY IO Cy4aCHUX TEXHOJIOTIH.

HarmionanpHa nporpama ingopMaTtuzailii BKJIto4ae B cede Taki KOMITOHEHTH:

1. PoszButok iHdpactpyktypu IKT. Lle mokpaiieHHS IOCTYMHOCTI Ta SIKOCTI
MEpPEKEBUX 3'€JHAHb, PO3BUTOK IIMPOKOCMYTOBOro IHTEpHETY, moOya0BYy LU(POBOI
1H(DpaCTPYKTypH.

2. Po3Butok ramyseit, mo 06azyrorbes Ha IKT. Jlo Takux ramyseil BiIHOCATHCS
€JICKTPOHHE YPSAyBaHHs, €JICKTPOHHA KOMEPIIis, €JIEKTPOHHA OCBITa Ta 1HII. MeToro
€ MepexiJl A0 €JICKTPOHHOIO CEpBICY Ta MOro HaJaHHS sSIKOMOra OUIbIIN KiJIbKOCTI
TPOMaJISH.

3. Po3Butok iHdopmamiitHoi Oe3neku. Ilpu po3BUTKY TEXHOJIOTIH HEOOX1THO
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3a0€3MeunTi 3aXUCT 1HQopMaIlli BiJ HECAHKI[IOHOBAHOTO JOCTYITY, 3JI0YMHHOIO
BUKOPHUCTAHHSA Ta KibepaTax.

4. Posutok ramyseit IKT. CTBopeHHS HaIioHanpHOI 1HAYCTPIi MPOTPaMHOTO
3a0e3neyeHHs], po3poOKa HOBUX TEXHOJIOTIN, MATPUMKA CTApTaIliB Ta IHHOBALIIH.

5. OcsiTHl mporpamMu Ta MmArotoBka cremianictiB y ramy3i IKT. PosButok
KBaJII(DIKOBAaHUX CIEIIANICTIB, SIKI 3MOXYTh €(EKTUBHO BHUKOPHUCTOBYBATHU Cy4YacHI
TEXHOJIOT11.

BropoBamkeHHss HalllOHAJIBHOI TporpaMu 1HQOpMaTH3aIlii J1acTh MOXKJIHBICTh
KpaiHi cTaTh KOHKYPEHTOCTIPOMOYHOIO B CBIT1, CIPUSATHME PO3BUTKY 1HHOBAIIMHOTO
CEKTOpa, MIJBUIIYBAaTUME SIKICTh HAJIaHUX TOCIYr Ta MOJIETHIyBaTUME B3a€MOJIIIO
IPOMAJISIH 3 JIEPKABOIO.

HanionansHa nporpama ingopmaruzarii Ykpainu (HIII, HIIIY) e crpateriunum
JOKYMEHTOM, SIKAH CIPSAMOBaHMM Ha PO3BUTOK 1H(POpPMAIINHUX TEXHOJOTIH Ta
3a0e3neyeHHs iX JOCTYIHOCTI JUIsl BC1X BEpCTB HaceneHHd. [Iporpama rpyHTyeThCs Ha
NpUHIMIAX €()EKTUBHOIO BUKOPUCTAaHHS CYYaCHHUX TEXHOJIOTIH, LH(ppoBi3amii
rajiy3eii eKOHOMIKHM Ta 3MILIHEHHS 1HQOpMaIiitHOT Oe3neKu.

OpHi€r0 3 OCHOBHMX LIUIEH MPOrpamMu € CTBOPEHHS CHPUSATIMBOL 1IHYPACTPYKTYypH
y cdepi iHPopmaTuzaiii. B pamMkax 1pOro 3aBAaHHS IUIAHYETHCS PO3BUTOK
IIMPOKOCMYTOBOI'O 1HTEPHETY, 3a0€3MeUYeHHs1 JOCTYIy [0 CydYacHUX IU(POBUX
TEXHOJIOT1M 1 3HWKEHHSI PO3PUBY B LIU(PPOBOMY PO3BUTKY MK PI3HUMHU pEriOHAMHU
Vkpainu. Ilporpama TakoX CHOpsIMOBaHa Ha  MOJEPHI3ALII0  JIEp KaBHUX
iHQopMAIIHHUX CHUCTEM, MIABUIICHHS e(EeKTUBHOCTI oOpraHizaiii Jep»aBHOTO
YIPABJIIHHS Ta HaJIAHHS MTOCIIYT.

OaHuM 3 BaXJIMBUX 3aBJaHb IPOrpaMU € PO3BUTOK LU(MPOBOi E€KOHOMIKH.
CtBOpeHHS 1 MIATPUMKA IHHOBAIIIWHUX CTapTariB, PO3BUTOK €JIEKTPOHHOT KOMepIIii 1
OCBITH — BCE II€¢ JacCTh MOXJIMBICTh CTUMYJIIOBATH EKOHOMIYHE 3pPOCTaHHS 1
MOKPAIUTH YMOBH JKUTTS TPOMA/ISTH.

BaxxnmBoro CKJIaI0BOI0 MPOTpaMU € PO3BUTOK KaJAPOBOTO MOTEHIiaNy y cdepi
iH(hopMmaniiHuX TexHoNorii. IlnanyeTbcs CTBOPEHHS 1 PO3BUTOK OCBITHIX LIEHTPIB 1
nporpam, 3a0e3neueHHs NiAroToBKY 1 nepeniaroToBku gaxiBuiB y cdepi IT, a Takox
miABUIIEHHS 1HTerpalii [T-TexHooriii B OCBITHIN MpoIiec.

OaHOYacHO 3 MM, IporpaMa NpUIlIsie 0COOIUBY yBary MUTAHHIM 1H(QOpMaLIHHOT
oe3neku. Po3BUTOK KiOep3axucTy, CTBOPEHHS €(EeKTUBHOI cUCTEMHU (puibTpanii
iH(dopmarllii Ta 3amobiraHHs Kibeparak — OChb JesKl 13 3aXOiB, SIKI CIPSMOBaHI Ha
3abe3nedeHHs Oe3neku Ta 30epekeHHs IUGPOBUX pecypciB YKpaiHu.

Hamionanena mporpama  iHdopmarm3aiiii  YKpaiHM  TMOKJIMKaHa  CTaTd
dbyHIAMEHTOM HJii PO3BUTKY Cy4yacHOro iH(popmaiiiHoro cycmijabcTBa. BoHa
BIJIKpHBa€ HOBI MOKJIMBOCTI UL PO3BUTKY 0i3Hecy, T ABULLCHHS
KOHKYPEHTOCTIPOMOXKHOCTI KpaiHU 1 TMOKpAIIEHHS SKOCTI XUTTS TpoMajsH. Taka
nmporpaMa He TIJIbKM CTUMYJIIOE €KOHOMIYHE 3POCTaHHS, aje M Hajgae MOXJIUBICTh
VYkpaiHi 3MIITHUTH CBOE MiCII€ Ha CBITOBIH apeHi B cdepi iHhopMaIliiHUX TEXHOJIOT1H.

HamionanpHa mporpama iHdopMarusanii YkpaiHu, 3arBepkeHa 3aKOHOM
VYkpainu Ne 6241, Oyna po3poOieHa s NiABUIIEHHS piBHSA 1H(OpMaTH3aLlli KpaiHu
Ta 3a0e3nedeHHs i1 1UdpoBOro po3BUTKY. llel 3akOH BKIIOYAE MOJIOKEHHS, IO
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CTOCYIOTBCSI CTpaTeriii BIPOBAHKEHHS 1H(POPMAIIMHUX TEXHOJIOTIH, MOKpaIleHHS
AocTymy 110 1H(opMallii, a TaKOK CTBOPEHHsSI YMOB JJISi PO3BUTKY 1H(OpMAIIITHOTO
CycmiibcTBa B YKpaiHi. 3aKOH BH3HAYA€ IIUT, 3aBIAHHSA, OCHOBHI HANpPSMKH 1
NpUHLNIY 1HOpMaTHU3allii, a TAKOXK POJIb IeP>KaBHUX OPTaHiB, IPUBATHOTO CEKTOpA 1
rpoMaJICbKUX OpraHizalliii B peasizailii fanoi nporpamu. OCHOBHA yBara npuaiisieTbes
CTBOPEHHIO Ta PO3BUTKY HAIlIOHAJIBHOI 1HPOPMAIITHOI 1HPPaCTPYKTypH, TIATPUMII
HAYKOBHX JOCHTIIXKEHb Ta IHHOBAIIN B ray3l iIHPOpMAaIiitHIX TEXHOIOT1i.

3akoH Ykpainu Ne 6241 Haronourye Ha He0OX1HOCTI 1HTerpallii iHhpopMaIiitHux
TEXHOJIOT1H y BCi chepu )KUTTS CYCIIBCTBA, BKIIIOYAIOUN OCBITY, OXOPOHY 3JI0POB'S,
nep>kaBHE ymnpaBiiHHA Ta 0i3Hec. Lle cTBoproe ocHOBY it hopMyBaHHS LU(PPOBOI
JIEp>KaBH, JIe TPOMAISIHU 3MOXKYTh OTPUMYBATH MOCIYTH IIBUAKO 1 3pY4YHO, a TaKOX
Opatu yyacTh B yIIpaBJIiHHI yepe3 eJeKTpOoHHI miatgopmu. BaxinmBuM 3aBIaHHIM €
HiABUIIECHHA U(PPOBOI I'PaMOTHOCTI HACEJIEHHS, L0 J1aCTh MOXJIUBICTH KOKHOMY
yKpaiHIio e()eKTUBHO BUKOPUCTOBYBATH JOCTYIHI UG POBI 1HCTpyMeHTH. [Iporpama
TaKOX CIPSMOBaHA Ha PO3BUTOK K10epOe3MneKu, 110 0COOIUBO € aKTYyaJIbHUM B YMOBaxX
CyYaCHUX 3arpo3. YpsjJ IOBUMHEH 3a0e3leuyBaTH 3axuUcT iHpopmallii, a TaKoXK
CTBOPIOBATH MEXaHI3MHM JJIsl pearyBaHHs Ha Ki0epaTtaku. TakuM YuHOM, peasizy€eThCs
M1IX1]1, IKUA BpaXOBY€E pU3UKH, IOB'13aH1 3 U poBizauiero. Takoxk 3aKOH HAKPECIIOE
BOXJIMBICTh MapTHEPCTBA MK JEpPKaBHUMH OpPTaHaMd Ta MPUBATHUM CEKTOPOM.
[IpuBaTHI KOMIIaHii Ta cTapTany BIIITPAIOTh BaXKJIUBY POJib Y BIIPOBAHKEHHI HOBUX
TEXHOJIOT1H Ta po3poOIIi pillieHb, 10 BIAMOBIIAI0OTE OTpedaM cycmiyibeTBa. Lle cripusie
JMHAMIYHOMY PpO3BUTKY Ta IMIJBUIICHHIO KOHKYPEHTOCIPOMOXHOCTI YKpaiHU Ha
MIKHApO/IHIM apeHi.

3akoH Ykpainum No 6241 Takoxk akIeHTye yBary Ha HEOOXiJTHOCTI CTBOpPEHHS
1HbpacTpyKTypHu Il mATPpUMKH 1MdpoBux iHimiaTuB. Lle MomepHizalls iCHYrOUHX
CUCTEM, PO3BUTOK BHUCOKOIIBHAKICHOTO IHTEepHETY 1 3a0e3medeHHs JOCTyIy 0
TEXHOJIOT1M y BIJAJIEHUX 1 CLIBCHKUX pailoHax. YCyHEHHs HU(PPOBOi HEPIBHOCTI €
BAKJIMBUM KPOKOM JI0 IHTErparlii BCIX BEPCTB HACEJECHHS B IU(PPOBY E€KOHOMIKY 1
KUTTS CycniabcTBAa. OJHUM 3 BaXKJIMBUX ACIEKTIB MPOrpaMu € MIIATPUMKA OCBITHIX
1HILIATHUB, COPSIMOBAHMX Ha HABYAHHS HAaceJIeHHs HU(POBUM HaBUYKaM. BxitoueHHs
KypCiB IporpamyBaHHs, KiOepOe3neku Ta HU(ppPOBOi IPAMOTHOCTI 10 HaBYAIbHHUX
3aKdadiB J1acTh MOXJIMBICTh MIATOTYBaTH HOBE IOKOJIHHS, 3JaTHE €(PEKTUBHO
npaioBatd B 1udpoBiit ekoHomini. KpiM Toro, 3akoH mnepeadadae CTBOPEHHS
iHTepdeiciB 1 TIaTGopM I TPOMASTHCHKOI ydacTi. TakuMm YuHOM, Y TpOMaJIsiH Oy ie
MO>KJIUBICTh BIUTMBATH HA PIIICHHS, SIKI CTOCYIOTHCSI IXHBOTO KHUTTS, IO ITiIBUIIUATH
piBeHb gemokpartii. EdexkTuBHa B3aeMofiss MK JACp)KaBHHUMH OpraHaMud Ta
rpoMajsiHaMu yepe3 U(POoB1 KaHAIM CTBOPUTH OUTBIII IPO30PY Ta BIAKPUTY CUCTEMY
YOPaBIIiHHS.

BaxnuBum acmektom 3akony Ykpainu Ne 6241 € miarpuMmka craprariB Ta
IHHOBALIMHUX MPOEKTIB, II0 CTBOPUTHh YMOBHU JUIsl PO3BUTKY BiTuu3HsiHOro IT-
CeKTOpYy. Ypsa TMJaHye BIPOBA[KCHHS TMOAATKOBHX TMiIBI Ta TPaHTIB MaJs
TEXHOJIOTTYHUX KOMIIaH1i, CTUMYJIIOIOYH iX 3pOCTaHHs Ta 3ajJy4deHHs iHBecThliil. Lle
JACTh MOXJIMBICTh CTBOPUTU HOB1 poOOY1 MICIISl 1 TOCHJIUTA €KOHOMIYHHUI PO3BUTOK
KpaiHh. 3aKOH TaKOXX aKIEHTY€ yBary Ha Ba)KJIMBOCTI KiOepOe3neKH, 10 CTae BCE
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O1IBII aKTyaJIbHUM B YMOBAX IJ100alibHUX 3arpo3. B pamkax mporpamu nepeadadeHi
HIIIATUBY MO0 MIABUIIEHHS PIBHSI 3aXUINEHOCTI IMU(POBUX ITaHUX, CTBOPEHHS
[EHTPaTI30BaHUX CHUCTEM MOHITOPUHTY Ta pearyBaHHs Ha kiOepinmuuaentu. Lle He
TIJIBKU 3aXUCTUTHh TPOMAJSH 1 MIANPUEMCTBA, alleé i CTBOPUTH JOBIPY 10 HMUPPOBUX
MOCIIyT. B 3araibHOMY, peatizailisi 3aKOHy MOTpedy€e aKTUBHOI y4acTi SIK JIEPKABHUX
OprasiB, Tak 1 NMPUBATHOTO  CEKTOPY. CmBnpau;I MK HUMH JacThb MOXKIIUBICTH
BUPOOUTH ONTUMAJNBHI PIIIEHHS 1 CTBOPUTHU CTIMKYy €KOCHCTeMYy sl HU(POBUX
iHimiatuB. i Kpoku BenyTh 0 CTAJIOrO PO3BUTKY, 3MIIHIOIOUM MO3UIllI YKpaiHu Ha
r100aIbHIM apeHi Ta IHTErPyoUH ii B IU(PPOBY EKOHOMIKY Cy4acHOTO CBITY.

HamionansHa mnporpama iHdopmatuzauii Ykpainu (HIII) — me kommexkcHwmit
JIOKYMEHT, CIIPSMOBAHUN Ha PO3BUTOK 1H(GOPMAIIMHOTO CYCIJIbCTBA B KpaiHi. Bona
BU3HAYA€ CTPATETIIO Ta HAMPAMKH [IU(GPOBOrO PO3BUTKY, 3 METOIO ITiJIBUILIEHHS SKOCTI
KUTTSI TPOMAJISIH Ta KOHKYPEHTOCTIPOMOXKHOCTI YKpaiH! Ha MDKHAPOHIN apeHi.

[lepuri 3ragku mpo HEOOXITHICTH CTBOPEHHS 1H(GOPMAIIMHOrO CYCHIbCTBA B
VYkpaini 3'sBunucs B 90-x pokax XX CTOMITTS.

VY wHactynHi poku Oynu po3poOseHi 1 peamizoBani pizHi HIII, xoxHa 3 skux
¢dboxycyBanacs Ha IEBHUX MPIOPUTETHUX HAMPAMKAX:

1) 1999-2003: po3BuTOK iH(MOPMAIIMHUX TEXHOJOTIH Ta iH(pacTpyKTypH,
CTBOPEHHSI €IMHOTO 1H(HOPMAIITHOTO IPOCTOPY.

2) 2004-2010: AxmeHT Ha eJCKTPOHHE YIpaBIiHHSA Ta iH(opMaliiiHe
3a0e3MeyeHHs 1ep>KaBHUX OPIaHIB.

3) 2010-2015: po3BHUTOK ENEKTPOHHUX TMOCIYr JUIS TPOMAJISH, BKIIOYAIOYH
€JIEKTPOHHY OXOPOHY 3/I0POB'Sl, OCBITY Ta COLIIAJIbHUM 3aXHCT.

4) 2016-2020: I[udposa TpaHchopmMalliss [IepKABHUX OPraHiB, pPO3BUTOK
"po3yMHHUX MiICT", MOCUJIEHHS KiOepOe3neKu.

¥ 2021 pomi Oyna npuifHsATa HOBa HallloHaJIbHA mporpama iHdopmatuzaiii (NPI
2021-2025). Bona axieHTye yBary Ha HaCTYITHUX HaIlpsIMKax:

1) po3BuTOoK 1MGPOBOI IHPPACTPYKTYpU: MOJAEPHIZALISA TEIEKOMYHIKAIIHHOT
1H(PpaCTpyKTYypH, po3BUTOK Mepex SG, po3LMIUPEHHS JOCTYMY 10 BUCOKOIIBUAKICHOTO
IHTEpHETY.

2) uudposizanis JAep:KaBHUX MOCIYT: MEpeXi A0 €JIEKTPOHHOrO YIpaBJIiHHS,
uudpoBi3allisi CACTEMU OXOPOHU 3/I0POB's, OCBITH, TPABOOXOPOHHOT A1SUIBHOCTI.

3) po3BuToK iH(OpMAaIiitHOT O€3MeKu: TMIJBUIIEHHS PIiBHSI 3axXUCTy BIJ
Kibep3arpo3, CTBOpEeHHs 0€3MeUHUX 1 HaAIMHUX cucTeM 30epiraHHs 1 00poOKH JTaHUX.

4) posutok 1MbpoBoi exoHomiku: [linTpumka 1HHOBaIlili, CTBOPEHHSA
CHPHUSATIIMBUX YMOB JIJISI PO3BUTKY U(DPOBUX MIAMPUEMIIIB 1 CTAPTAIIIB.

5) uudposa ocsita: mABUIICHHS TUGPOBUX KOMIETEHIINH HACEICHHS, PO3BUTOK
OCBITHIX mporpaM y cdepi iHPOpMaIIITHIX TEXHOJIOT1i.

6) 1HKIIO3UBHICTh: 3a0€3MEUYeHHs JTOCTYIMy N0 LU(PPOBUX TEXHOJOTIN i BCIX
KaTeropii rpoMajisiy.

Kirouori komnonenTu HIII:

1) crpareriyHi 1Ii: BU3HAYEHHS  JIOBFOCTPOKOBHUX  IUJIEM  PO3BUTKY
1H(OpMAaIITHOTO CYCIJIbCTBA B YKpaiHi.

2) NpIOPUTETHI HAPSIMKU: BU3HAUEHHS KIIOYOBUX HANPAMKIB iHGOpMaTH3alli Ta
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U(POBOTO PO3BUTKY.

3) Tutanu Aiif: po3poOKka KOHKPETHUX IJIAHIB 1 MPOEKTIB 3 pealizallii cTpaTeriyHux
LIJIEH.

4) MexaHi3MHU peaii3allii: BU3HAUCHHS MEXaHi3MiB (piHAHCYBaHHS, PETYJIIOBAHHS
Ta KoopauHalii aisuibHOCTI B pamkax HITI.

5) MOHITOPHHI Ta OIlIHKA: peryispHa oIfiHKa mporpecy B peamizamii HIII 1
KOpHUTyBaHHS cTpaTerii mpu HeoOX1THOCTI.

HIII B YkpaiHi cTUKA€ThCS 3 HU3KOIO BUKIIMKIB, BKIIFOUAIOUH:

1) HemoctatHe (iHAHCYBaHHSA: HEOOXIJHICTh 3HAYHHMX 1HBECTUIIN y IUMPOBY
1H(PpaCTPYKTYypy Ta KaJpH.

2) BIJACYTHICTh €IMHOI KOOPJMHAIII: HEOOXIAHICTh Yy TMOKpAIeHHI KOOpAWHAIT
TUSITBHOCT1 MK PI3HUMHM JIEP>)KaBHUMU OpTaHaMH.

3) Hemonmik UMPOBUX KOMIIETEHIIINA: HEOOX1THO PO3BUBATH IUGPOBI HABUYKU Y
HACEJICHHS.

Bonnouac, HIII Mae 3HauHuUi moTeH11al JIsl PO3BUTKY Y KpaiHU, BKIIOYAIOYU:

1) mokpailleHHs IKOCTI KUTTS: 3a0€3MeUeHHs TPOMaIsTHaM JOCTYITy J0 SKICHUX Ta
3pyYHUX €NEKTPOHHUX MOCIYT.

2) MiABMILEHHS KOHKYPEHTOCIPOMOXKHOCTI: CTBOPEHHS CHPUSTIMBUX yMOB JJIf
PO3BUTKY IU(PPOBOI EKOHOMIKH Ta 3aTy4CHHS IHBECTHUIIIM.

3) 3MII[HEHHS HAL[IOHAJIBHOI O€3MEeKU: OKPAIeHHs 3aXUCTY BiJl Kibep3arpos.

HarmionansHa mporpama iHdopmaTHu3zalii BiJIrpae KIIOYOBY POJIb Y PO3BUTKY
VYkpainu sk nudposoro cycrninscTBa. Peamizamis HIII macth MOXIHUBICTD MOKPAIIUTH
AKICTb XKUTTS TPOMAJISIH, 3MIITHUTH €KOHOMIKY 1 3a0e3meunTy Oe3reKy KpaiHu.

[Iporpama Bkiro4ae B ce0e HM3KY 3aXOiB, CIPSMOBAHUX Ha BIIPOBAKEHHS
iHOpMAIIIHHUX TEXHOJOTIH B yCi cepu KUTTA CyCHUIbCTBA: OCBITY, OXOPOHY
3JI0POB's, MPABOOXOPOHHY AISIbHICTH, O13HEC Ta IHIIIE.

CunpHi croponun HIITY:

1) crpareriunuii nokymeHnT: HIIIY BH3Hauae qOBrocTpoKOBY CTPATErit0 PO3BUTKY
1H(hOpMAaIIHOTO CYCHIIBCTBA B YKpaiHl, [0 AACTh MOXJIMBICTH KOOPAUHYBATH Ali
PI3HMX J€p>KaBHUX OpraHiB Ta OpraHi3alii.

2) ¢okyc Ha HMPPOBHX TEXHOJIOTISAX: Mporpama CHpPSMOBaHA HAa PO3BUTOK
HM(POBUX TEXHOJIOTIH, 10 € BAKIUBUM YMHHUKOM EKOHOMIYHOIO 3pPOCTAaHHS Ta
MIJBUILIEHHS KOHKYPEHTOCIIPOMOKHOCTI Y KpaiHM Ha MI>KHApO/IHIM apeHl.

3) BopoBamkeHHs enekTpoHHUX nocayr: HIIIY cnpusie po3BUTKY €1EKTPOHHOTO
ypsiy, IO TABUILYE JOCTYITHICTD 1 SKICTh JEP>KaBHHUX MOCIYT JIJIsi TPOMAJISH.

4) pO3BUTOK IJIIOJICBKOTO TMOTEHLIaly: MporpaMa CIpsIMOBaHa Ha PO3BUTOK
1M (HPOBUX KOMITETEHIIIN TPOMAJISH, 10 JaCTh MOXKIIUBICTh iM Kpallie aaanTyBaTHCS 10
IIBUIKO MIHJIMBUX YMOB CY4acHOTO CBITY.

5) CTBOpEHHsI HOBUX POOOYMX MICIlh: PO3BUTOK 1H(OPMAIIHHUX TEXHOJIOTIH
CTBOPIOE HOBI poOOYl MicCUs B pi3HUX cdepax, MO CHOPUITUME EKOHOMIYHOMY
PO3BUTKY YKpaiHH.

Cnabki ctoponu HIITY:

1) HemocraTHe (iHAHCYBaHHA: L€ HecTadya (iHAHCYBaHHS, L0 OOMEXKYe
MO>KJIMBOCTI peanizalii 0araTbox ii MyHKTIB.

32



ECONOMY
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

2) BIICYTHICTh KOOPJIMHAIII1: HE 3aBXKJIU CIIOCTEPITa€ThCs YiTKA KOOPAMHALIIS 1
pI3HUX JIep>KaBHUX OpraHiB 1 OpraHizaiii, MO HEe Ja€ MOXXIUBOCTI €(PEKTHBHO
pealii3oByBaTH Mporpamy.

3) Henomik KBamiiKOBaHUX KaapiB: MpoOieMoro € HecTtada (axiBiiB y chepi
1H(GOpMaIIHHUX TEXHOJIOTIH, sIK1 MOXKYTh €(EeKTHBHO pealli3oByBaTH MpOrpamy.

4) HU3bKUH piBeHb HU(POBOI IPaMOTHOCTI: YaCTHHA HACENIEHHS HE Ma€ JJOCTATHIX
mu(ppPOBUX KOMIETEHLINH, 10 TMEepeHKoKae e(PEeKTUBHOMY BHUKOPHUCTAHHIO
€JIEKTPOHHUX TTOCIYT.

5) BiACYTHICTH 4iTKOi cTparterii kibepOesneku: HIIIY He Bkimrouae mocTaTHIX
3aXO0/I1B II0JI0 3aXUCTY BIJI KiOep3arpo3, Mo MOXKe MIPU3BECTH 0 HOBUX MPOOJIEM.

MosxmBocTl, k1 Hagae HITIY:

1) maBUINEHHS NPOAYKTUBHOCTI TIpalll: BOPOBAIHKEHHS 1H(POpMAIIHHUX
TEXHOJIOTIM y pi3HUX cdepax MOIABUILYE MTPOAYKTUBHICTH TMpalli, IO CIpPHUSE
€KOHOMIYHOMY 3POCTaHHIO.

2) MOKpAIlleHHSI SKOCT1 JKUTTS: €JIEKTPOHHI MOCIYTHM MOKPAIyIOTh JOCTYI O
1H(popMaIlii, OCBITH, OXOPOHH 370POB's Ta IHIIMX MOCIIYT, IO MiABUILYE SKICTh )KUTTS
TPOMaJIsH.

3) po3Butok 1HHOBauii: HJY cTuMymtoe po3BUTOK 1HHOBALIM y pi3HUX cepax,
IO CIIPUsiE€ IPOrpeCy B HAYIl, EKOHOMIII Ta KYJIBTYPi.

4) MIOBUILEHHA  KOHKYPEHTOCIPOMOXKHOCTI:  PO3BUTOK  1H(QOpPMaLIHOIO
CyCHIJIbCTBA POOHUTH YKpaiHy OUIbII IPUBAOIMBOIO JIS 1IHBECTHINIH, 110 MiABUIIYE il
KOHKYPEHTOCTIPOMO>KHICTh Ha MIXKHAPOIHIHN apeHi.

5) 36nmxenns 3 €spomnoro: HIIIY Bianosigae eBporneicbkuM cTanaaptaMm y cdepi
iHQOpMAIIHHUX TEXHOJOTIH, M0 CHpusie 1HTerpamii YKpaiHu B €BpPONEUCHKUN
MPOCTIp.

3arpo3su, siki Hece HITTY:

1) xiGep3arpo3u: HeJOCTaTHIN 3aXUCT BiJ Kid0epaTak 3MOKe MPU3BECTH JO BTpaTH
1H(popmarii, Gp1HaHCOBUX BTPAT 1 HECTAOLILHOCTI B pOOOTI JE€p>KaBHUX 1HCTUTYLIH.

2) coulanbHa HEPIBHICTb: HEPIBHOMIPHUW pPO3MOAUT HU(PPOBUX KOMIETEHIIN
3MO’K€ MOCWJIMTH COLIaJbHY HEPIBHICTh Ta YCKIAIHWUTU JOCTYI A0 1HQoOpMalii Ta
MOCITYT AJIS MEHIII 3aMOXXHUX BEPCTB HACEIICHHS.

3) nmpobseMu 3 KOH(IACHLINHICTIO: HENpaBWJIbHE BUKOPUCTAHHS OCOOMCTHX
JAaHUX 3MOXKE CIPUYUMHUTH 32 COOOI0 MOPYIICHHS KOH(IIESHUIHHOCTI Ta MPABOBUX
HOPM.

4) BaJICKHICTh BiJ TEXHOJIOTIHA: HaAMIpHA 3aJCKHICTh BiI 1HGOPMAIIHHUX
TEXHOJIOT1H 3MO’K€e MPU3BECTH JI0 BPA3TUBOCTI JI0 TEXHOJIOTIYHUX 300iB Ta KibepaTak.

5) mpobseMu 3 IHPPACTPYKTYpPOIO: BIACYTHICTH PO3BUHEHOI IHPPACTPYKTYpHU Ta
SAKICHUX 1HTEpHET-3'€IHaHb 3MOKe TMepenkomkaty peamizari HITTY.

B uimomy, HarmionanpHa mnporpama iHdopmaru3aiii YKpaiHU Mae BEIHKUN
MOTEHI[an JUIsi PO3BUTKY 1H(POpMaIIMHOrO cychiabcTBa B KpaiHi. OpHak, as
JOCSITHEHHSI ~ YCMIXy HEOOXITHO BHUPIMIMTH psii  MpoOsieM, TMOB'S3aHUX 3
(1HaHCYBaHHSM, KOOPAMHAINEI i, HEIOCTATHHOK KUIBKICTIO KBaji(hiKOBaHUX
KaJIp1B 1 HEJOCTATHIM piBHEM IU(POBOI rPaMOTHOCTI HACETIEHHS.
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Onnak, pazoM 3 yjnockoHasieHHsSM [KT BUHUKaIOTH 1 HOBI PU3UKH, IKI HEOOX1THO
BpaxoByBaTH 1 €(QEKTUBHO YMPaBIATH HUMHU. Po3risHeMo Kulbka MIAXOAIB 0
BJIOCKOHAJICHHsSI yIpaBiiHHSA pusukamu BrapoBamkeHHs IKT B ymoBax po3BUTKY
HaIllOHAIBHOI eKoHOMIiKH. [lepmmM migxomaoM € 00OB'SI3KOBE MPOBEICHHS aHATI3y
pusukiB mnepen BrpoBakeHHsM IKT. [lns ynpaBiniHHS pu3HKaMu  HEOOX1THO
BU3HAUMTH TMOTEHIIHI 3arpo3d Ta OLIHWUTU iX WMOBIPHICTH BITUBY Ha Oi3HeEc-
mporiecu. B pe3ynbpTaTi Takoro aHaiizy HEOOXiTHO PO3POOMTH BIAMOBIIHI 3aX01U
I10J10 3HWKEHHS PU3HMKIB. JlaHMM MiJIX17 1acTh MOXJIMBICTh 3a3/1aJieTilb BUSABUTH 1
3amo0IrT MOJIMBI MPoOIeMH, MoB's13aH1 3 BipoBapkeHHsM IKT. JIpyrum miaxoaom
€ MPUUHATTA e(DEKTUBHUX 3aXOJIB JJisi 3axucty iHdopmarii. BrnpoBamxkenus IKT
301IBIIIY€E KUIBKICTH 1H(OpMAaIli, sika MOKe OyTH CKOMIpOMeTOBaHa ab0 BTpayeHa.
Tomy BaxiMBO mependayaTH 3axou Oe3MeKd, Taki sK MmU(pyBaHHS JaHUX,
OaratopiBHEBUI KOHTPOJIb JOCTYITYy Ta CHCTEMHU PE3EpBHOIO KOMitoBaHHs. Taki 3axou
TaayTh MOJKJIMBICTh 3HU3UTH PU3UK BHUTOKY KOH(IICHIINHUX TaHUX 1 30epertu
HUTicHICTh 1H(opMarii. TpeTiit miaxiag MOB'SI3aHU 3 MIABUINCHHSM KBasidikarii
cniBpoOiTHUKIB. [lepen BnpoBamkeHHsM IKT HeoOXinHO 3a0e3meduTH MiATOTOBKY
MEePCOHANTy 1 HABUWTH WOTO OCHOBHUM TMPUHIIAIIAM O€3MeKh Ta €(PEKTUBHOTO
BUKOPHCTAHHS HOBHUX TEXHOJOTIN. I{e 1acTh MOKIMBICTh MpariBHUKaM e¢(EeKTHBHIIIIC
yOpaBIsITH pu3ukamu, nos'szanuMu 3 IKT, Ta yHHKaTH MOXIJIMBUX NOMMIIOK, SIKi
3MOKYTbh IPU3BECTH JI0 HECTIPUSTIIMBUX HACIIJIKIB. YeTBEPTUM I1JIXOA0M € MTOCTIHHUIMA
MOHITOPUHTI Ta aHami3 pusukiB micig BrpoBamkeHHs IKT. Po3poOka cucremu
MOHITOPUHTY Ta aHAJI3y PU3HKIB JIa€ MOKIIUBICTh ONEPATUBHO BUSBIIATH 1 pearyBaTu
Ha HOBI 3arpo3u, a TaKOX OIIHIOBATH €(EKTUBHICTb BXKUTUX 3aXOJIB OE3MEKH.
3aBAsSKA TAHOMY MMiIXOAYy MOXJIMBE TOCTIMHE BIOCKOHAJIEHHS CUCTEMH YIIPaBIIiHHS
pU3HMKaMU Ta MiHIMIi3allisl iX BUHUKHEHHS. [|J1s1 BIOCKOHANIEHHS YIIPABIIIHHS PU3UKaAMU
BrpoBapkeHHs: IKT B ymoBax pO3BUTKY HaliOHaJbHOI EKOHOMIKH HEOOX1JHO
MIPOBOJIMTHU TOMNEPEAHIN aHaIl3 pU3MKIB, 3[1MCHIOBATH 3aX0JU 3aXUCTy 1H(OpMalii,
MIJBUIYBAaTH KBaTi(IKaIll0 MepCOHANy Ta 3A1MCHIOBATH MOCTIMHUN MOHITOPUHI Ta
aHani3 pu3ukiB. KoOMIUJIEKCHE 3acTOCYBaHHS [aHUX MIAXOAIB JAaCThb MOXJIMBICTh
3HU3UTU HEraTUBHUM BIUIMB PU3MKIB Ha BOpoBakeHHS 1 BukopucranHs IKT ta
e¢(EeKTUBHO BHKOPHUCTOBYBATH MOJKJIUBOCTI, SIKIi BOHHM HAIalOTh JJIS PO3BUTKY
HaIllOHAJIHbHOI €KOHOMIKH.

Jliteparypa:

1. Baxuncpkuit @. YnpaBiiHHS B YMOBaxX CTPATETIYHUX HEBU3HAYEHOCTEH:
OCHOBHI MeTO/IH 1 3aco0u. Pecionanvra exonomixa. 2007. Bumn. Ne2. C. 147-150.

2. lagpunko II. I1., Komomitiuyk A. B., Baxuncekuit @. A., Iagyc K. IIL
Midichapooni  ¢hinancu i inancosuii menedNcMeHm 8 3a0ayax ma NPUKIAOax.
HaBuapbHM# nmocionuk. JIpBiB: Bua-so HHBK “ATB”, 2020. 161 c.

3. lapunko  ILIL., Konomiiuyk A.B., Karaneun-I'aBpunko JLIL.,
I'ymiran T.B., Kpamuenko P.A. Koukypenmui mexnonozii 8 MidicHapOoOHill eKOHOMIYI:
nigpyyHuk. JIeBiB: Bun-so HHBK “ATB”, 2023. 184 c.

4. Iaspuniko II. I1., Komomiituyk A. B., Kpamuenko P.A., Imagyc K.IL,
Bacunuxa H.B. Miscnapoonuii menedscmenm: nigpyunuk. JIsBiB: Bug-so HHBK

34



ECONOMY
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

“ATB”, 2024. 192 c.

S. IaBpunko ILIL., Konoxmiituyk A.B., Jlazyp C.II., Baxuncekuit @.A.
Mixcuapoona exonomixa 6 mabauysx, cxemax, gopmynax, 3adaiax i npukiaoax.
HaBuapbHuH nmociOHuK. JIbBiB: Bumasaunrso HHBK “ATB”, 2019. — 258 c.

6. Iagpuniko I1. I1., Komogiituyk A. B., Momaap O. C., Kpamuenko P. A.,
Yoobans JI. 1O.., Cimex K. YO. Mixcnapoonuii mapxemune: minpyunuk. JIbiB: Buma-Bo
HHBK “ATb”, 2024. 192 c.

7. I"aBpunko ILI1., Yopuuii P.C., Yopna H.II., Konoxiituyk A.B., Slpema T.B.,
Kpamuenko P. A. Misicnapooni exonomiuni gionocunu: miapydHuk. JIeBiB: Buu-o
HHBK “ATbB”, 2024. 186 c.

8. Kapnam B. SI. Mapxemuneosea mosapna nonimuxa. K.: KHEY, 1997. 156 c.

9. Kononittuyk A. B., Baxuncekuit ®@. A., I'ymran T. B., Yobans JI. 1O.,
[Mexmap H. A., Cimex K. 0. Komynixkayivinuii menedxcmenm. miapydHuk. JIbBiB:
Bun-so HHBK “ATB”, 2024. 187 c.

10. Komomitiuyk A.B., I'ymram T.B., Mommap O.C., Bacmmuxa H.B.,
Yobanb JI.IO. Mixcnapooui nepegesenns 6 MidCHAPOOHIU eKOHOMIYI: TIIPYyUYHUK.
JIsBiB: Bun-Bo HHBK “ATB”, 2021. 189 c.

11. Konomiituyk A. B. [nnosayitinuii po36umox npoMucio8ocmi: 3a80aHHS.
VIPAGNIHHA NPU 8PAXYBAHHI YMOB HeOO0CKOHAN0i KOHKypeHyii: MoHorpadis. JIbBiB:
Jlira-IIpec, 2015. 324 c.

12.  Konomiiuyk A.B., Kpamuenko P.A., Hikomok O.B., Konecnikoa K.C.,
Cnobopnsiutok O.B. Menedoscmenm misxcnapoonoeo 6iznecy: nmiapy4ynuk. JIbBiB: Bua-
Bo HHBK “ATB”, 2023. 185 c.

13. Konomitiuyk A.B., Ilicamit B.M. OcobmuBocTi (yHKIIIOHYBaHHS
MamuHOOYIIBHUX MIAMPUEMCTB HAa Cy4YaCHOMY €Tari PO3BUTKY €KOHOMIKH YKpaiHH.
Hayxosuui sicnux HITY Yrpainu. 2009. Bum. 19 (13). C. 172-178.

14.  Konomiuyk A. B., Ilicamnii B. M., Cemuyk XK. B. CyTHiCTh 1HHOBaIiH,
CTPYKTypa Ta OCHOBHI €Talu IHHOBaliiiHOro mpouecy. Haykoeuu eicnux HIITY
Yrpainu. 2009. Bum. 19 (9). C. 191-196.

15. ConuibHUK JL L, Kononiituyk A. B. VYpaBniHHS
KOHKYPEHTOCHPOMOXKHICTIO MAaIIMHOOYAIBHUX MIANPUEMCTB HAa Cy4aCHOMY e€Talll
PO3BUTKY €KOHOMIKHU YKpainu. Haykosuii sichux H/ITY Ykpainu. 2009. Bum. 19 (10).
C. 222-227.

35



ECONOMY
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

AHAJII3 NIAXOAIB 10 PO3YMIHHA CYTHOCTI
KPEATUBHOI'O MEHEJZKMEHTY

CotnikoBa IOuJis,
K.e.H., motieHT Kadeapu corianbHOI eKOHOMIKH
XapKiBCbKUI HalllOHANBHUI eKOHOMIUHUH yHiBepcuTeT iMeHi Cemena Ky3nens

IBamenko Muko.ia,
AcrmipaHT Kadeapu corianbHOI eKOHOMIKH
XapKiBCbKUI HalllOHANBHUI eKOHOMIUHUH yHiBepcuTeT iMeHi Cemena Ky3nens

[TouaTok BIpOBaKEHHS TBOPYOTO IMIJIX01Y B YIPABIIHCHKY JISUIBHICTD B1JI0YJIOCS
MOPIBHSHO HEIABHO, alieé XapaKTepU3yBaBCs Ieil MpoIiec MyKe MBUAKAMH TEMIIaMU
pO3BUTKY. TBOpPYICTH CTaNO HEBII'€MHOK YACTHHOK YIpaBIiHHA. SK pe3ynbrar
3'SIBUBCSl BUJ] MEHEJDKMEHTY, 1110 BIAMOBIJIa€ 32 YIPABIIHHSA TBOPUYHUM IIPOLIECOM — TaK
3BaHUMN «KPEATUBHUN MEHEHKMEHT.

KpeatuBhicts — (y1aT. creatio — CTBOpEHHS) — HOBITHIH TEpMiH, SKAM
OKPECIIIOIOTHCA «TBOPYl 3710HOCTI 1HAMBIAQ, 10 XapaKTEPU3YIOThCS 3IATHICTIO O
MPOJyKyBaHHA TMPUHIMIIOBO HOBHUX 17€l, a TakKoX BXOIATb B CTPYKTYpYy
00/1apoBaHOCTI B IKOCTI He3aaexkHOTO (hakTopay [1].

VYrpaBiaiHHS — JISUIBHICTE 3 YNOPSAKYBAaHHA MPOLECIB, IO NPOTIKAIOTH B
CyCHUIbCTBI, NPHUPOAl, TEXHILI, YCYHEHHS 1X Je30praHizaiii, 3HUKEHHS
PO3BUTKY 1 3MIHU CEPEIOBHUILA.

MeHemxMeHT — ocobinmBa (opMma YHNpaBIiHCHKOI JISUIBHOCTI. YTpaBiIiHHAM
pi3HMMH  cdepaMu  ISUIBHOCTI  3aMMalOThCsl  PI3HI  BHAM  (PYHKIIOHATBHOTO
MeHekMeHTy. [loyaTkoM cdepu 1HHOBAIIMHUN JISJIBHOCTI € TBOpYa [ISJIBHICTH
JIIOJTMHY 10 CTBOPEHHIO 1HTEJIEKTYaIbHOTO TPOYKTY BiJl 11€1 10 HOBOBBEICHHS —II1€10
00J1aCTIO AISTTLHOCTI 1 3aiiMa€eThCsl KpeaTUBHUN MEHEDKMEHT.

KpeatuBHuil B iepexiaai 3 aHTIIIHCHKOI 03HaYa€e TBOPUMiA, TBOpUui. BianmosigHo
70 cloBHUMKa BeOcrepa «KpeaTWBHICTh — II€ 3/1aTHICTh CTBOPIOBATH HOBI 3HAUYIII
dbopmu». Y OUIBII IMHMPOKOMY CEHCI KPEAaTUBHICTh — I1I€ TPOLIEC BHUSBIICHHS
MPUXOBAHUX MOKIJIMBOCTEH 1 TBOPUOTO BUKOPUCTAHHS 1X IMOTEHITIATy B MEBHIM ramysi.

KpeaTtuBHICTh HE TOTOXXHA I1HTENEKTY, il SKUM pO3YMIEThCA 3/IaTHICTh
aHaJi3yBaTH, 0OpOOJISATH 1 3aCBOIOBATH BeNMKi 00csaru iHpopmariii. Bona nepegdavae
3/1aTHICTb JI0 CHHTE3Y 1 CTBOPEHHS HOBOTO.

Pe3ynbraroM KpeaTHBHOIO CHHTE3y MOXYTb OyTH BHMHAXOAHM, HOBI TeOpIi,
PO3yMIHHS TIpOOJIeMH, TBOPU MHUCTeNTBA. KpeaTUBHICTh € OCHOBHOIO TMEPETYMOBOIO
JUIsl CTBOPEHHSI 1HHOBAlIW. [HHOBAISIMU CTalOTh peai30BaHl HAa MPAKTULIl HOBI
(kpeaTuBH1) iz1ei, 3a3BUYail OTPMMaHI 3a JIOMOMOTOI0 KPEATUBHOTO MHCIJICHHS a0o
HUIAXOM 3amo3udeHHs. KpeaTuBHICTH 3aBXIu Oysla OCHOBHUM JIKEPEJIOM PO3BUTKY
CyCHUIbCTBA.

KpeaTuBHICTh B CYyCNUIBCTBI 3aJIKUThH BT ICTOPHUYHOI CUTYyaIlii. AKIo B TaBHUHY
Ta Cepe/iHl BIKM KPEAaTUBHICTH Bi0OyBayiacs TOJIOBHE B MHUCTEITBI, TO, IOYNHAIOYH 3
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npyroi nosoBuHu XVII cr. 1 1o mepmroi nmonoBuHu XIX cT., BoHA mpo- Oyna, B
OCHOBHOMY, B HayIli 1 MucTenTBi. 3 Apyroi nonoBuHu XIX B. — B HayIl 1 TEXHII, a 3
cepenuHu XX CT. BOHA MPOSBISETHCS B MEPILY YEPry B TEXHILll 1 €KOHOMILII.

Hapasi B mitepaTypi 3yCTpi4aeThCsi BeNMKa KUIBKICTh JIOCHIHUKIB, SKI
MPUCBSITHIIN CBO1 pOOOTH MUTAHHSM YIPABIIIHHS TBOPUYICTIO Ta TBOPUKUM MOTEHIIIATIOM.
B Tabmumi 1 npenctaBieHO pO3yMiHHS —CYTHOCTI  JAe(iHIMIT «KpeaTUBHHN
MEHEKMEHT» 3aKOPJOHHUMU Ta BITUM3HIHUMH BUCHUMHU.

Taomung 1.1.
CyTHICTB KaTeropii «KkpeaTuBHUN MEHEPKMEHT)
ABTOp BusnauenHns
1 2

KpeaTuBHuii MEHEIKMEHT — 1€ METOJl YMPaBIiHHSA TBOPYUM
['pimmHoBa O. A. [2] | mpoliecoM, OpiEHTOBAaHUI HA BUPIIICHHS aKTyaJIbHUX KOJIEKTUBHHUX
3aBJIaHb.

KpeaTuBHuii MEHEKMEHT — 11€ CYKYIHICTh CIIPHUSTIMBUX YMOB Ta
00CTaBUH, IO CTBOPIOIOTHCS KEPIBHUKAMH MIAMPUEMCTBA IS
TBOPYOT'O PO3BUTKY TPYJAOBOTO KOJICKTHBY 1 OKPEMHUX IPaIliBHUKIB
3 METOK aKyMYJIIOBaHHS KpPEaTHMBHHUX 1€H 100 BHUPIIICHHS
BUPOOHUYO-TOCTIONAPCHKUX MPOOJIeM, TOI0TaHHs IXHIX HACIIIKIB
TOMIO.

[Tponiyc O.1. [3]

KpeatuBHuii MeHEHKMEHT — 1€ TMiJCUCTeMa 1HHOBAIIHOTO
MEHE/KMEHTY, sIKa TMOoJsrae y 3a0e3eueHH] 3JaTHOCTI CyO0'eKTiB
yIIpaBJIiHHS BUCYBaTH 1 PO3BUBATH HOBI 1]1€1, 1110 HaOyBarOTh (hopMu
HAyKOBOi a00 TEXHOJIOT1YHOI 1HPopMaIii

Adonin A.C. [4]

KpeatuBHuii MEHEKMEHT — 1Ie MEXaHI3M B3a€MO/IIi KEPYIOUOi Ta
KEpOBaHOI CHUCTEM JUIsl CTBOPEHHSI CHOPUSTIUBUX YMOB 1
Ceuapyk LI. [1] MOJKJIUBOCTEH TBOPYOTO PO3BUTKY U JOCSITHEHHS OpTraHi3alli€ro
e(eKTUBHOTO Pe3yJIbTaTy.

KpeatuBHuii MeHEIKMEHT — 1€ CYKYNHICTh JI03BOJIBHO-
PO3MOPSIIINX, CIIOHYKATBHUX Ta IHIIUX YIPABIIHCHKUX BITHOCUH
MK KEpIBHUKOM 1 MiAJIErJIMMU Ha MPEIMET BCTAHOBJICHHS LiJIeH
I0JI0 TIONIYKY KpEaTUBHUX 17eHd, TMOB’A3aHUX 13 BHUPIMICHHIM
BUPOOHUYO-TOCIIOAAPCHKUX MPOOIeM, MOA0TaHHS IXHIX HACIIJIKIB,
a TAKOX 1X BUKOHAHHS.

Bitinpka O.B. [5]

KpeatuBHuiT MEHEIKMEHT — 11€ CYKYMHICTh LJIECTIPSIMOBAHUX il
1 BYMHKIB KEpIBHHKIB MIANPUEMCTBA, CHOPSIMOBAaHUX Ha
aKyMYJIFOBaHHS KPEaTUBHUX i7IeH 1010 PO3B’sI3aHHS BHPOOHUYO-
TrOCTIOJIAPCHKUX MPOOJIeM, MOAOJIaHHS iX HACIIIKIB TOIIO, @ TAKOX
CHPUSHHS TBOPUOMY PO3BUTKY TPYJIOBOTO KOJEKTHBY W OKpPEMHUX
NpaliBHUKIB.

Bacuneuko B.O.

[6]

KpeaTuBHuii MEHEKMEHT — 11€ OHA 3 PYHKIII MEHEKMEHTY, SKa
cIpsiMOBaHa Ha 3a0e3MEYeHHs] 3JaTHOCTI CyO’ €KTIB yHpaBIiHHSI
BHCYBAaTH Ta pO3BUBATH HOBI 1]1€1, sIK1 HAOUPaIOTh (GOPMHU HAYKOBOI,
TEXHOJIOT1YHOI 1H(QOopMaIlii Ta aKyMyJIIOBaHHSI HOBUX 1€H.

Kamoxna O.B. [7]
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Ha migcraBi mpoBeneHOTO aHami3y JiTeparypi, aBTOPOM OYJIO0 3ampOrOHOBAHO
BJIacHe OaueHHs CyTi KaTeropii «KpeaTUBHUN MEHEDKMEHT», a caMe KpeaTHBHUU
MEHEKMEHT — II¢ KOMIUJIEKC 3aXOJiB, SIKI BHKOPHUCTOBYIOTHCS KEPIBHUKAMH IS
MiIBUIIEHHS TBOPUYOTO MOTEHIIIAy MPAIliBHUKIB Ta CTUMYJIIOBAHHS TeHEeparlii HOBUX
pIIICHb.

BucnoBku. CydacHUM 3aBIaHHSM KPEaTHBHOTO MEHEKMEHTY € YIPaBIIiHHS
IPOIECOM TPUUHATTSA TBOPYHMX pillleHh B KOJEKTUBI. Ham3BuuaiiHO momysspHa B
JaHWA Yac METOAMKAa IMOKazye e(EeKTHBHICTh TaM, JI€ HE «CIPAaBISIFOTHCS» 1HIII
CUCTEMHI CTpaTerii i € BeTbMHU aKTyaJbHHM CIIOCOOOM TO€IHAHHS KOHCEPBATHBHOTO
JIOTIYHOTO MUCJICHHS 3 3aKOHAMH CYYacHOTO MEHEIKMEHTY 1 MOJIbOTOM TBOPYOi
¢danTazii. OcoOnuBOI aKTyaJbHOCTI MUTaHHS PO3BUTKY TBOPYOCTI HAOYyBalOTh B
Cy4YaCHUX YMOBAaX IIBUIKOTO PO3BUTKY IU(DPOBUX TEXHOJOTIH.
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HOPMATHUBHO-IIPABOBE 3ABE3ITEYEHHSI
COHIAJIBHOI'O 3AXHUCTY BIMCBKOBOCJAY’KBbOBIIB

CotnikoBa IOuisn,
K.e.H., motieHT kadeapu coriaabHOI eKOHOMIKH
XapKiBCbKUI HalllOHANBHUI eKOHOMIUHUH yHiBepcuTeT iMeHi Cemena Ky3nens

Kuau3y0o Ouekciit,
AcrmipaHT Kadgeapu coriaabHOI eKOHOMIKH
XapKiBCbKUI HalllOHANBHUI eKOHOMIUHUH yHiBepcuTeT iMeHi Cemena Ky3nens

[Tounnaroun 3 2014 poky, a TaKoX IicCJsg MOBHOMACIITAOHOTO BTOprHEHHS PO y
2022 poui npu3Bead A0 HEOOXITHOCTI 3HAYHOTO MOCHUJICHHS CUCTEMU COIIAJIbHOTO
3aXMCTy TpoMajsH YkpaiHu. Ha ceorogni HaranpHONO € mpobinema y cdepi
COIIAJIbHOTO 3a0e3nedyeHHs] BIMCHKOBOCIYKOOBIIIB, SIKI TPUBAJIUN 4Yac 3aXUINAIOTh
HE3aJICKHICTh Ta TEPUTOPIATBHY HIICHICTh Y KpaiHH.

CyuacHe 3a0e3nedyeHHs COIaIbHOTO 3aXHUCTy BIHCHKOBOCITYXKOOBIIIB — II€
LiJecTIpsIMOBaHa CUCTEMHA JISUIbHICTD JA€pPKaBH 1 TPOMAITHCHKOIO CYCH1IbCTBA 100
3a0€3IeUeHHs J1€BOCTI HOPMAaTUBHO-TIPABOBUX aKTiB, SKUMH BCTAHOBJICHI BIIITOBIIH1
MJIBIH, TapaHTIi Ta KOMIEHcAIli BIHCHKOBOCTYKOOBISIM Y 3B 513Ky 3 BHKOHAHHSAM
HUMHU 000B’s3K1B BINCHKOBO1 CITYKOH.

3aJis peryJiroBaHHs COIaIbHOTO 3a0€3MeUeHHs BINCHhKOBOCTYKOOBIIIB B YKpaiHi
OyJ0 MNpPUHWHATO BEIUKY KUIBKICTh HOPMAaTUBHO-TIPABOBUX AaKTIB, a caMe
Koncrutyniero Ykpainu, BIANOBIIHUMHM 3aKOHAMHM M IHIIMMH JEPXKABHUMH HOp-
MAaTHBHO-TIPAaBOBUMHU aKTaMd. MOK€MO BHM3HAYUTH JIBl T'PYNU 3aKOHIB Ta IHIIUX
HOPMAaTHBHO-TIPABOBUX aKTIB, SIKI PETrJIaMEHTYIOTh MPOOJIEMHU COIIaIbHOTO 3aXUCTY:
3arajbHl 3aKOHU, SIKI BU3HAYAIOTh JAEP>KaBHY IMOJITUKY Ta PETYIIOIOTh BITHOCHUHH Y
cdepi comianbHOTO 3aXHUCTY; CICIialbHl 3aKOHOJaBUl aKTH Ta MiJ3aKOHHI aKTH, SKi
pPEerJaMeHTYIOTh COLIAJIbHUM 3aXHCT KOHKPETHOIO COLIAJBbHOTO MPOLIApKy —
BIMCHKOBOCITYKOOBIIIB 1 YJIEHIB iXHIX CIMEW, BUPIIICHHS KOHKPETHUX COIlaIbHUX
mpobiiem [1].

Jo mnepmoi rpynu Hanexuth KoHctutymiss Ykpainu, ae y cr. 17 3a3HadeHo:
«JlepkaBa 3a0e3neuye coUIaIbHUNA 3aXUCT TPOMaJsiH Y KpaiHu, 5Kl nepe0yBaloTh Ha
ciyx01 y 30poiiHuX cuiax YKpaiHU Ta IHIIUX BIACHKOBHX (POPMYBaHHSX, & TAKOX
YJIeHIB iX ciMmei» [2].

Jlo npyroi Tpymu 3aKkoOHIB YKpaiHW HAJICKHUTh JIOCUTh BEIUKAa KUIBKICTD
3aKOHOJIABUMX aKTIB, pO3p00JIeHNX B YKpaiHi NpoTAroM ocTaHHIX pokiB. Cepen wiei
IpyNH 3aKOHIB HOPMATUBHO—TIPABOBUM aKTOM, SIKHH TI0 TIpaBy BBa)kKaeTbCA
BU3HAYAJbHUM Yy cdepi 3a0e3meueHHs COlialbHOTO 3aXHCTY BIHCHKOBOCITY>KOOBIIIB
BCIX BIMCHKOBHMX (pOpMyBaHb YKpaiHu, BUcTymae 3akoH Ykpainu «IIpo comianbHuil 1
MpaBOBUM 3aXUCT BIMCHKOBOCIYXOOBIIIB Ta ujeHIB iX ciMmei». Came Moro
MOJIOKEHHSIMA BH3HAY€HI OCHOBHI 3acaiu  JepXaBHOI TOJITUKM Yy  cdepi
COLIIAJIFHOTO 3aXUCTY BIMCHKOBOCIIY>KOOBIIIB Ta WIEHIB iX CIME, BCTAHOBJICHO €JJMHY
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CUCTEMY iX COI[laJIbHOTO Ta TMPAaBOBOIO 3aXHCTy, TapaHTOBAHO B €KOHOMIYHIN,
COIaJIbHIN, TOMITUYHUX chepax CIPHUITINBI yMOBH JUTSl peai3allii KOH-CTUTYIIHHOTO
000B’sI3Ky  BIMCHKOBOCTY’KOOBIIIB, IOJO 3aXHCTy BITYM3HU Ta BPETYIHOBAHO
BIIHOCWHU Y il ramy3i [2]. Sk 3ayBaxkye [L.II.borymekwii, 1ieii 3aKOH MICTUTH HE
JUIIE HOPMATUBHE 3aKPIIUICHHS CKOHOMIYHHX, COIIAJIbHUX, IOJITHYHUX IIPaB,
CcBO0O BIHCHKOBOCITYKOOBIIIB, aji¢ i mepeadadae peaibHi MeXaHi3MH 3a0e3eueHHS
TaKuX Ipas 1 cBooox [3, c. 7].

Jlo 1HIIUX 3aKOHIB, SIKI PETJaMEHTYIOTh IMTAHHS COLIAJIBHOTO 3aXUCTY
BIICHKOBOCITYKOOBIIIB, MOXHa BigHecTH 3akoHu Ykpainu: «IIpo 30poitni Cunu
VYkpainn», «Ilpo BiiicbkoBUli 000B’S30K 1 BiIMCHKOBY cityxk0y», «IIpo mepxaBHi
rapaHTii COLIaIbHOTO 3aXKMCTYy BIMCHKOBOCTY>KOOBIIIB, SIKI 3BUIBHSIOTHCS 13 CIIYXKOHU y
3B’s13Ky 3 pedopmyBaHHsIM 30poitHux Cun YKpainu, Ta 4ieHiB iXHIX cimei», «[Ipo
BIMCHKOBOT CITy>kOU, BETEpaHiB OpraHiB BHYTPIIIHIX clpaB, BeTepaHiB HarioHanbHOT
MO 1 ASSAKUX 1HITUX 0c10 Ta TX coIlanpHui 3axucT», «IIpo nenciitne 3a0e3nedyeHHs
oci0, 3BUIBHEHMX 3 BIACHKOBOI CIyXOM, Ta Jeskux I1HIMX ocio», «lIpo
3arajibHOO0OB’I3KOBE JIEPKABHE COLIAJIbHE CTPaxXyBaHHS».

Kpim 3akoHiB, cepeln IHIIMX HOPMAaTUBHUX AakKTiB MOXHa BUAUIMTH YKa3u
[Ipesuaenta VYikpainu («IIpo 3atBepmxeHHs [lonoXKeHHS TIPO TMOXOJKEHHS
rpoMajJiiHaMHU BINCbKOBOI ci1yk0u y 30poitHnx Cunax YkpaiHny»), a TAKOK OCTAHOBH
Kabinery MinictpiB Ykpainu: «IIpo opranizaiiiiHi 3axoA MIOJI0 3aCTOCYBaHHS
«IIpo moCBimYeHHS Ha TMPaBO KOPUCTYBAaHHS TUIbIaMH  WIEHIB  CiMeH
BIMCHKOBOCITYKOOBIIIB, SIKI 3arMHYJIM /TIOMEpJW/ YW Tporanud Oe3BICTH Mij dac
MIPOXOJIKEHHS BIMCHKOBOI ClTy:k0m», «IIpo mopsimok Bugadi MOCBIAYECHHS 1 BpyUEHHS
HarpyaHoro 3Haky “Berepan BiiicbkoBO1 ciyx0u», «IIpo 3atBepmxkenns Ilopsaky
HaJlaHHS Ta TO030aBJICHHS CTaTyCy y4yacHHUKa OOMOBHUX il 0cCi0, SIKI 3aXUIaiu
HE3JIEKHICTh, CYBEPEHITET Ta TEPUTOplajJbHy IUIICHICT, YKpaiHu 1 Opanu
0e3MmocepeIHI0 y4acTh B aHTUTEPOPUCTUYHIN omepailii, 3a0e3nedeHH1 ii MpOoBeICHHS
YM y 3A11CHEHH] 3aX0/1B 13 3a0€3MeUeHHs HalllOHaJIbHO1 Oe3MeKH 1 000pOoHH, BIJICIYl 1
cTpuMyBaHHs 30poiiHoi arpecii Pociiicekoi ®@eneparii B Jlonenpkiit Ta Jlyrancekiit
obnactsx, 3a0e3neueHH1 iX 31HCHEHHS, Y 3aX0JaX, HEOOXIJHUX JJisi 3a0e3MeUeHHs
o0opoHU YKpaiHu, 3aXUCTy O€3MeKH HACEJICHHsI Ta 1HTEPECIB JEP)KaBU y 3B’SI3KY 3
BilicbKOBOIO arpecieto Pociiicbroi deneparrii mpotu Ykpainnmy»; «IIpo mopsaok Bumadi
MOCBITYCHb 1 HArPyJAHHUX 3HAKIB BeTepaHiB BiHW»; «lIpo 3artBepmxenHs Ilopsaky
3a0€3MeUYCHHs] CAHATOPHO-KYPOPTHUMHU TYTIBKAMH JIO CaHATOPHO-KYPOPTHUX
3aKjIaaiB BIHCHKOBOCIY>KOOBIIIB, BETEpaHIB BIWHM, BETEPaHIB BIMCHKOBOI CIYXKOWH,
OpraHiB BHYTPIIIIHIX CTIPaB Ta ACSIKUX IHIIMX KaTeropii ocid 1 wieHiB ix cimeiy; «I[Ipo
MOPSIIOK OOYKCIICHHSI BUCIYTH POKIB, MPU3HAYCHHS Ta BUIUIATH TEHCIH 1 TPOIIOBOi
JOTIOMOTH 0co0aM, sIKi MalOTh ITPaBO Ha MEHCIIO BIJIMOBIIHO 10 3akoHy Ykpainu “IIpo
NeHCIiHe 3a0e3nedeHHs] 0ci0, 3BUIbHEHUX 3 BIMCHKOBOI CIY>KOM, Ta JAESKHUX 1HIIMX
0ci0”, KpiM BIHCHKOBOCIY>KOOBIIIB CTPOKOBOi CIy»KOM 1 UJEHIB iX ciMell Ta
MPUPIBHSAHUX A0 HUX 0Ci0»; «IIpo po3mip 1 MOpSIOK BUILIATH IPOLIOBOI KOMIIEHC ALl
BilfickkOBOCTY00BIsIM 30poitnux Cui, HamionansHoi rBapaii, Cinyxou Oe3rekw,
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Cnyx0u 30BHIIIHBOI PO3BIAKH, Jlep)KaBHOI MPUKOPJIOHHOI CIIy»)O0u, JlepkaBHOI
CIIyOM CIemaIbHOTO 3B’SI3Ky Ta 3axucty iHdopwmarii, /[epkaBHOoi cremiaabHOl
CIy>KOH TpaHCHOPTY, YIpaBIiHHSA JIEPKaBHOI OXOPOHH Ta BiHMCHKOBOCIIY>KOOBIISM,
BIIpSI/KEHUM 710 MiHICTEpCTBA OCBITH 1 HAyKH, Jlep’KaBHOTO KOCMIYHOTO areHTCTBA,
3a MiHalioM (HalloM) HUMU KUTJIOBUX TpuMimieHb»; «IIpo 3arBepmkenus [lopsaky
MPU3HAYEHHS 1 BUTUIATH OJTHOPA30BOI IPOIIOBOI TOTIOMOTH Y pasi 3arudeni (cMepTi),
1HBaJTIITHOCT1 @00 YaCTKOBOI BTPATH MpaIe3/1aTHOCTI 0€3 BCTAHOBJICHHS 1HBAIITHOCTI
BIMCHKOBOCITYKOOBIIIB, BIHCHKOBO300OB’S3aHUX Ta PE3EPBICTIB, SAKI INPHU3BaHI Ha
HaBYaJIbHI (200 TepeBipoYHi) Ta CIeianbHl 300pH YU IS TPOXOHKEHHS CITYKOH Y
BilicbKOBOMY pe3epBi», «lIpo rpoimoBe 3a0e3MedeHHs] OKPEeMHUX KaTeropii
BIMCHKOBOCIYKOOBIIIB Ta 0Ci0 HavalbHUIIBKOTO ckiaanay»; «lIpo rpormrose
3a0€3IMeUeHHs BIMCHKOBOCITYKOOBIIIB, OCI0 PSAOBOTO 1 HAYaJbHMUIILKOTO CKJIATy Ta
NEAKUX 1HIINX 0C10».

Takox 10 1HIIUX HOPMATUBHUX aKTIB HaJeKaTh Haka3u MiHicTepcTBa 000pOHU
Vkpainu. Hanpuxnan, «IIpo 3arBepmxenHst IlomoxkeHHs mTpo opraHizaiiio B
MinicTepcTBi 000poHM VYKpaiHM poOOTH 3 OOYHMCIEHHS BHUCIYTH POKIB A
MPU3HAYCHHSI TEHCIA BIMNCHKOBOCTYXOOBISIM 1 COIIAJIbBHOTO 3a0e3MeueHHs Oci0,
3BIJILHEHHX 3 BIMCHKOBOI CiIy>k0u y 30poiinux Cunax YKpaiHu, Ta WICHIB iX CIMEi»;
«IIpo 3arBepmxenHs [lopsaky BUIIATH BIMCHKOBOCITYXOOBISIM 30poitHuX Cui
VYkpainu nigitoMHoi qonomoru»; «IIpo 3arBepxeHHs [lopsaky BUILIATH TPOIIOBOIO
3a0€e3ne4eHHs] BIMChKOBOCTYKOOBIsIM 30poiinux Cuin YkpaiHu Ta JEIKUM 1HIIUM
ocobam», «IIpo 3arBepmxkenHs IlonoxkenHs mnpo JlemapramMeHT COILIAIBHOTO
3a0e3neueHHss MiHicTepcTBa 000pOHU YKpaiHU.

BucnoBku. OTxe, BaXJIMBUM HAMPSIMKOM JIEP>KaBHOI TOJIITUKH, IKHI Ma€ CTaTh
IICHTPOM yBard B Tepioj BIWHM 1 IMCHS 11 3aKiHYEHHS — II€ COIllaJIbHEe 3a0e3MeUeHHS
BIMICHKOBOCITYOOBITIB ~ Ta  IXHIX  POJWH, a TaKOX MIABUIICHHS CTaTyCy
BIMCHKOBOCITYO0OBIIIB y AepraBl. OCKUIbKM 1CHYIOYa CUCTEMA COLIIAJIBHOTO 3aXUCTY
noTpedye OKOPIHHOI peopranizaiii. Heo0XigHO CTBOPUTH UITKY CHUCTEMY TapaHTii
coIliaJbHOrO (MaTepiaabHOro) 3a0e3MmeyeHHs] BiICHKOBOCITY>KOOBIIIB Ta YJICHIB IXHIX
ciMei, 3a0€3NeUYnTH X TOTPUMaHHS Ta BAKOHAHHS 3 OOKY JIep>KaBH, CTUMYJIFOBATH THM
CaMHUM TPOMAJsiH 70 BIMCHKOBOI CIy:KOU. AJIPKE€ ChOTOJIHI HEMae B YKpaiHi OUIbII
BAKJIMBOTO 3aBJIaHHA, HIK 3aXHMCT 1 3a0e3MeyeHHs NpaB BIHCHKOBOCITY>KOOBIIIB
30poitHux Cun YKpaiHM Ta IHIIUX BIHCBKOBUX (POpMyBaHb, KOTpl OOPOHSATH HaIIl
KOPJOHU, CYBEPEHITET 1 IIUTICHICTh HAIIOI IEP>KaBH, SIKI CBOEI0 MY>KHBOIO OOPOTHOOI0

3MIMCHIOIOTh €(DEKTUBHUIN 3aXUCT YKPAiHCHKOI JiepKaBU Ta YKpaiHCHKOTO HapOIy.
[Ipu 11bOMy HOPMATHUBHO-TIPABOBE BPETYJIFOBAHHS MMUTAHb 3a0€3MEYEHHS COIIAIbHOTO
3aXMCTy BINCHKOBOCTY)KOOBIIIB 1 4ICHIB iXHIX CiMeld Mae HaOmWXKaTHCS [0
MDKHApOJIHUX CTaHMAPTiB, 30kpeMa kpain-uieHiB HATO.
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THE PIAZZA DELL REPUBBLICA IN THE MOVIE
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Levandovska Anastasiia
Student of Academy of Labour, Social Relations and Tourism (Kyiv)

Pet'ko Lyudmila
Academy of Labour, Social Relations and Tourism (Kyiv)
PhD, Candidate of Pedagogic Sciences, Associate Professor

Send tribute to their parent; and from them
Are ye, o Naiads: Arethusa fair,

And tuneful Aganippe; that sweet name,
Bandusia; that soft family which dwelt

With Syrian Daphne; and the honour'd tribes
Belov'd of Pzon. Listen to my strain,
Daughters of Tethys: listen to your praise.

Akenside Mark (1721-1770). Hymn to the Naiads, 1746 [40].

Fig. 1. Piazza della Repubblica, Rome. Fig. 2. Audrey Hepbum as AnnmRomanHoIIday, 1953 [29; 30].

Piazza della Repubblica is a circular : .
piazza in Rome (Fig. 1), at the summit of the
Viminal Hill, next to the Termini station. On it
Is to be found Santa Maria degli Angeli e dei
Martiri. It is served by the Repubblica — Teatro
dell'Opera Metro station. From the square starts
one of the main streets of Rome, Via Nazionale
(Fig. 3).

The former name of the piazza, Piazza s
dell'Esedra, still very common today, originates in 2
the large exedra of the baths of Diocletian
(Fig. 4), which gives the piazza its shape.

Fig. 3. Piazza della Repubblica (The Piazza §
dell'Esedra) and Via Nazionale.
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The exedra present in the baths of Diocletian was incorporated into the gardens
built by Cardinal Jean du Bellay (Fig. 4); on his death in 1560, the land was purchased
by Cardinal Carlo Borromeo, and eventually came into the possession of Cardinal
Alessandro Sforza in 1579. Between 1598 and 1600 the exedra was converted into a
church. Then, in 1885, the Via Nazionale cut through the centre of this structure [24]
(Fig. 5) see the video [27]

PIAZZADELLA

REPUBBLICA

BASILICA

Fig. 4. Baths of Diocletian in 306 AD. Fig. 5. Piazza della Repubblica
and Baths of Diocletian in 2021 AD.

Fig. 6. Gaetano Koch

(1849-1910).
Fig. 7. Night scene, Piazza della Repubblica. Esedra palaces, designed by architect Gaetano
Koch and erected at the end of the 19th century (1898) at Piazza della Repubblica in Rome

Beautiful monumental expanse, Piazza della Repubblica was formerly called
Piazza Esedra. It takes its name from the big exedra of the Roman Baths of Diocletian,
whose perimeter traces the semicircular colonnade of the square (Fig. 4). Piazza della
Repubblica is a late 19th-century work by the great Turin architect Gaetano Koch
(Fig. 6), who also designed the imposing buildings framing the square (Fig. 5, 7) (see
the video [10]).

The Baths of Diocletian grounds housed a theatre inside a huge, semi-circular
exedra that extended beyond the outside walls. This very prominent exedra, labelled
“theatre” in the image above, has been destroyed over time; however, the ancient
outline was preserved by the current buildings facing the Piazza della Repubblica, seen
in the image below.

At the center of this plaza is a large fountain, the Fontana delle Naiadi (Fig. 8).
The buildings seen today were designed by Italian Architect Gaetano Koch in the late
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1800s (Fig. 7, 6). In his design, he made sure to follow the outline of the former ancient
exedra when placing the buildings [36], see the video [10].

: - Fig. 9. Baths of Dlocletlan in 2021 Rome.
Fig. 8. The Fontana delle Naiadi. Rome, Piazza della Repubblica.

The Baths of Diocletian was built in 306 AD (Fig.9), this luxurious and
enormous Imperial Roman Baths served 10,000 people daily for 250 years. Much of
this facility still exists, and it has been transformed into museums, gardens, and a
stunning Basilica designed by the great Michelangelo himself (Fig. 11, 14). Entering
this basilica is almost like entering the Baths of Diocletian when it was at its prime and
covered in glistening marble and ornate decoration [36]. In ancient times, undoubtedly
the Baths of Diocletian complex was an outstanding sight with its vast spaces, marble-
covered walls, beautiful mosaics, statues, and frescoes. The image (Fig. 10) shows how
massive this bathhouse was, and this is just a partial view of the Main Hall showing
parts of the Frigidarium and Tepidarium areas. Notice how the high, vaulted ceilings
cover a considerable area of marble floorspace below. This high ceiling's vaults are
supported by eight huge columns made of red granite from Egypt, and they are still there
supporting the original ceiling today. These columns are 17 metres high (56 feet) and 1.6
metres wide (5 feet) From floor to ceiling was seven storeys in helght (Flg 11) [36].

Fig. 10. Baths of Diocletian. Main Hall in

4th century by Edmond Jean-Baptiste

Paulin (1880).

Fig. 12. Romans enjoying Baths of
Diocletian Natatiopool in 320 AD.
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The image 13 shows the large scale of the main baths building that was
surrounded on all sides by gardens and walls containing many kinds of structures.
Furthermore, the Baths of Diocletian was so huge that its outside swimming pool — the
Natatio — was three times the size of an olympic pool and featured beautiful sculptures
along the walls (Fig. 12) [36], see the video [6].

The porticos around the piazza, built in 1887-98 by Gaetano Koch (Fig. 6, 7),
were in memory of the ancient buildings on the same sites, while the basilica of Santa
Maria degli Angeli e dei Martiri (Fig. 11, 14) on the piazza is based on a wing of the
baths (with its architect Michelangelo, using the tepidarium as one of the wings of its
spacious Greek Cross plan) [24], see the video [22]

Flg 13. Baths of Diocletian. The main baths bU|Id|ng Fig. 14. Entrance to the Basilica di Santa
- — g Maria degli Angeli e dei Martiri.

Fig. 16. View of Michelangelo's Cloister.
Fig. 15. Baths of Diocletian main areas in 4th century.

The Large Cloister, also known as Michelangelo's Cloister, is the largest in Italy
(Fig. 16). Each of the four sides of this large space measures 100 metres (330 feet) and
contains over 100 solid travertine columns supporting arches. Within these colonnades
are around 400 statues, decorative architectural objects, and sarcophagi. The interior
of this large cloister is a large green space.

Whereas the Small Cloister was built primarily on top of the former Natatio
outside pool, the Large Cloister was built over the northern ruins of the Baths of
Diocletian and it extends past the northern wall limit of the baths [36].

This is considered the largest cloister in Italy. It is very wide, and each of the
four sides contains 25 columns supporting arches within the two-storey structure
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(Fig. 16). The broad expanse of grass, trees and plants provides a soothing retreat from
the heat and congestion of Rome in summer. It is an oasis of quiet and contemplation
in the heart of the bustling city of Rome [36], see the video [5].

An exceptional attraction within the square of Republic is the St. Mary of the
Angels and the Martyrs, a church built inside the ruins of the frigidarium of the Roman
Baths of Diocletian. The basilica is dedicated to the Christian martyrs, known and
unknown. By a brief dated 27 July 1561, Pius IV ordered the church "built", to be
dedicated to the Beatissimae Virgini et omnium Angelorum et Martyrum (“the Most
Blessed Virgin of all the Angels and Martyrs"). It was constructed in the 16th century
following an original design by Michelangelo Buonarroti (1475-
1564) [31], see the video [2] (Fig. 17). He transformed the interior
of the baths into a basilica in the early 1560s.

An 86-year-old Michelangelo was responsible for the
construction. The great artist designed the church by integrating the
sacred building into the baths, without altering the Roman structure
of the rectangular hall over 90 meters long; for the apse, he used the
natatio, which is the outdoor cold water pool of the baths complex.
The facade, with its unique concave brick shape, is one of the ancient
ochasl A exedrae of the calidarium of the baths.

Fig. 17. Michelangelo Buonarroti. On 18 February 1564, on Michelangelo's death, the
works were continued by Jacopo Del Duca, his pupil. The interior of the Basilica is
composed as follows: from the entrance, we enter a round vestibule with two square
exedras, the ancient tepidarium, while the transept is in the central hall of the baths. It
has maintained the ancient solemnity with the eight columns of red granite and the high
vaults [35] (Fig. 18, 19), see the video [4].

Other architects and artists added to the church over the following centuries.
During the Kingdom of Italy, the church was used for religious state functions (Fig. 20).
RSN MWL p——— T e
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Fig. 18. Interior of basilica of St, Mry of Fig. 19. Oculus in Basilica. Fig. 20. Organ.
the Angels and the Martyrs.

In ancient times, this dome's opening, called an oculus (Fig. 19), was open to the
sky, and rain fell into a pool below. However, now it is covered. In the year 2001, the
artist Narcissus Quagliata made a 5-metres wide (16.5 feet) stained-glass cover for the
hole. The top of this dome sits 23 meters (75 feet) above the floor.

Within this small basilica, we can discover a Meridian Line, commissioned by
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Pope Clement XI in 1702 and created by Francesco Bianchini (Fig. 22). This line
served as a means to verify the accuracy of the Gregorian Calendar and predict the
exact dates of Easter for future centuries, as Easter is celebrated on the Sunday
following the first full moon after the Spring Equinox [25], see the video [3].

Pope Clement X1 (1700-1721) ordered Francesco Bianchini (1662-1729) to
build a Meridian Line. Bianchini was the Secretary of the Commission for the
Calendar. He chose the Basilica of Santa Maria degli Angeli because of the stability
of its roman walls and foundations and its suitable dimension [26].

The Clementine Gnomon was built in 1700-1702 by the astronomer Francesco
Bianchini (Fig. 22). This meridian line is located in the Basilica of Santa Maria degli
Angeli e dei Martiri in Rome, and it is visited by thousands of students and tourists per
year. This 45-m meridian line was designed to measure the secular variation of the
obliquity of the ecliptic € and to verify the tropical years’ length used in the Gregorian
Calendar. With a pencil and a meter, a synchronized watch and a videocamera, we can
obtain an accuracy of up to one arcsecond in the position of the solar center [33; 34].

Pope Clement X1 (Fig. 21) inaugurated the Great Sundial on October 6, 1702, the
annual Feast of St. Bruno, founder of the Carthusian Order, whose statue is in the entrance
of the Church. Carthusian monks ruled this Basilica for three centuries until 1884.

It is not the shadow which shows the time, but the light. At the astronomical
noon a sunbeam, entering the church from a coat of arms near the ceiling, crosses a
meridian line drawn on the floor (Fig. 23, 24, 27). The intersection point changes according
to the various periods of the year; these are indicated by inscriptions and by inlays showing
the signs of the zodiac and the stars of the related constellation. The sundial allows also
the calculation of Easter and the position of the Pole-star [26], see the video [32].

The Veronese astronomer Francesco Bianchini (1662—-1729) was a prominent
figure at the papal court in the pontificates of Clement XI (pp. 1700-1721), Innocent
X1 (pp. 1721-1724), and Benedict XIII (pp. 1724-1730). In his influential treatise
Hesperi et Phosphori Nova Phaenomena sive Observationes circa Planetam Veneris,
published in Rome in 1728, he presents the first cartographical depiction of Venus,
containing the gores for a globe. Bianchini also produced at least four VVenus globes of
which two still exist as original models in Paris (BNF) and Bologna (Museo della
Specola). With this set of globes, Bianchini provided the first identified three-
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Fig. 21. Pope Clement XI. Fig. 22. The Veronese astronomer Francesco Bianchini.  Fig. 23.
Fig. 23. The Clementine Sundial in Santa Maria degli Angeli, Rome.
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dimensional model of a planet (if we exclude earlier cartographical examples of the
Earth and the Moon).

Bianchini's sundial was built along the meridian that crosses Rome, at longitude
12° 30" E. At solar noon, which varies according to the equation of time from around
10:54 a.m. UTC in late October to 11.24 a.m. UTC in February (11:54 to 12:24 CET),
the sun shines through a small hole in the wall to cast its light on this line each day
(Fig. 23, 24). At the summer solstice, the sun appears highest, and its ray hits the
meridian line at the point closest to the wall. At the winter solstice, the ray crosses the
line at the point furthest from the wall. At either equinox, the sun touches the line
between these two extremes. The longer the meridian line, the more accurately the observer
can calculate the length of the year. The meridian line built here is 45 meters long and is
composed of bronze, enclosed in yellow-white marble [31] (Fig. 24, 25), see the video [1].

7 Fig. 25. Francesco Bianchini's
meridian line with solar disc
in the basilica

Fig. 26. The meridian solar line made
by Erancesco Bianchini

Flg 24 The Clementlne Sundlalm Santa Marlad gll Angeli, Rome.
i ' Thus, on the splendid floor, we can
admire the Meridiana or Clementine
Line, inaugurated in October 1702 by
Pope Clement XI, and the work of
4 Francesco Bianchini. The sundial is a
long bronze line inserted in a marble
band, extending for about 45 meters
(Fig. 24). On the sides, with inlays of
» polychrome marble, you can admire, on
—— /’ ' the right, the zodiacal

Fig. 27. How the Mendlan Line works and its location. signs of the Summer and Autumn
constellations and, on the left, those of the Spring and Winter constellations. At both
ends are the zodiac signs of Cancer and Capricorn. The image of the sun, penetrating
through the center of the coat of arms of Clement XI, runs throughout the year, starting
from Cancer at the Summer Solstice and reaching Capricorn at the Winter Solstice;
subsequently, it takes the opposite path [35] (Fig. 26).
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And so built during the years 298 to 306 AD, an interesting fact about the Baths
of Diocletian is that they were not built by Roman Emperor Diocletian (244-311 AD)
at all (Fig. 28). In fact, by the time the baths finally opened, he was no longer an
Emperor.

Diocletian may never have seen these baths because he did not live in Rome;
instead, he lived his entire life in the Eastern Roman Empire, where he was born in
present-day Croatia. However, because he visited Rome in the year 303 AD for the
20th anniversary of his rule, he may have looked at the bathhouse while it was still
being constructed [36].

Emperor Maximian (Fig. 29) built the Baths, who co-ruled the Roman Empire
with Diocletian. They both ruled the Roman Empire from 286 to 305 AD, although
Diocletian was an Emperor starting in 284 AD.

The Western half of the Roman Empire, where Rome was located, was ruled by
Maximian  and  the
Eastern half was ruled by
Diocletian. Despite this
division, the empire was
not really split. It just got
so big that it was too
much for one Emperor to
handle [36].

Fig. 28. Emperor Diocletian. Bath named in his honor. Fig. 29. Emperor Maximian. He built the baths.

An interesting fact is that, before the baths were completed, both Maximian and
Diocletian abdicated in the year 305 AD, the only Roman Emperors to willingly do so.
However, while Diocletian never became an Emperor again, Maximian came out of
retirement quickly and tried to take power a few times before being forced to commit
suicide by Emperor Constantine the Great [36].

Atop the Viminal Hill, the smallest among Rome's Seven Hills, lies the charming
Republic Square. At the center of the square stands the captivating Fountain of the Naiads
(34, 32) (see the video [28]), which constitutes the exhibit of the Aqua Marcia, adduced by
Quintus Marcius Rex in 144 BC from the upper valley of the Aniene river near Arsoli.

Fig. 31. Fountain of the Naiads
Fig. 30. Fountain of the Naiads, 1953. in Roman Holiday, 1953 [29; 30].
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In 1885, with the approval of the Town Plan and the start of significant urban
renovation works, the arrangement of the large Piazza Esedra was settled: the definitive
Aqua Marcia exhibit should rise in the center of the square, in the background of the
axis of Via Nazionale [23].

In 1888, the fountain was removed and rebuilt in its current location, on a design
by Alessandro Guerrieri, to provide a monumental perspective to the elegant Via
Nazionale. Built in the late 19th century, this fountain was originally decorated with
four lions (Fig. 32); these were replaced by sculptor Mario Rutelli's bronze naiads
(water nymphs) in the early 20th century. The nudity of the four naiads, who surround
the central figure of Glaucus wrestling a fish, was considered highly provocative at the

=l time. Each naiad reclines on
a creature symbolising water
in a different form: a water
snake (rivers), a swan (lakes),
a lizard (streams) and a
] seahorse (oceans) [7].

The first version of the
fountain was created in 1870,
commissioned by Pope Pius
IX. It was called the Acqua

the Acqua Pia Antica Marcha aqueduct and was intended to give a more monumental
appearance to the elegant Via Nazionale.

The simple circular pool, with large stones and five vertical jets of water in the
center, was one of the most striking examples of the Roman liberti style. It was then
located a little to the south.

In the same year, 1870, the unification of Italy took place. The papal region
ceased to exist, and Rome became the capital of the united state. Work began on the
reorganization of a number of streets and squares. The Via Nazionale was no exception.
In 1885, Piazza Exedra was transformed into Piazza della Repubblica (Republic
Square), in the center of which the fountain was moved [11].

In 1888, the architect Alessandro Guerrieri was commissioned to redesign the
existing structure. The pool was given an octagonal border and four semicircular baths.
Four plaster lions were later added [11] (Fig. 32).

The fountain owes its modern appearance and name to the sculptor Mario Rutelli
(Fig. 41). In 1901, he replaced the plaster lions with bronze naiads — river nymphs.
According to legends, the waters of the springs inhabited by naiads had purifying
functions and even had the ability to grant immortality. There are four naiads at the
fountain — the naiad of the lake, the naiad of the river, the naiad of the ocean and the
naiad of underground waters. Each of them has its own “pet”, also depicted in the
sculpture. The lake naiad rushes on a swan, the ruler of the oceans sits on a huge
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seahorse, the river naiad is depicted together with a river monster, and the leader of the
underground stream has a dragon. The lions, by the way, have been moved to another

fountain in the Piazza del Popolo [11].

= = —————— —

Fig. 33. The Fontana delle Naiadi.

—— e
i

Fig. 36. Naiad of the Groundwater. Fig. 37. Naiad of the Lakes.
The focal point of the fountain is Glaucus (Fig. 34), a mortal fisherman
transformed into a sea god, depicted wrestling a dolphin that spouts a powerful jet of
water, symbolizing humanity's triumph over natural forces. Surrounding Glaucus are
four naiads, water nymphs each representing different water sources. These include the
Naiad of the Oceans riding a horse symbolizing waves (Fig. 35), the Naiad of the
Rivers riding a river monster (Fig. 38), the
—— Naiad of the Lakes holding a swan (Fig. 37), and
~ g the Naiad of the Underground Waters riding a
i dragon (Fig. 36) [25], see the video [9].
j The sculptural ensemble was created by
& Mario Rutelli, a Sicilian artist who,
[ interestingly, was also the grandfather of
Rome's former mayor, Francesco Rutelli. When
B unveiled to the public in 1901, the
~ naiads' nudity and seductive poses caused

Fig. 38. Naiad of the Rivers.
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a sensation, as they stood completely naked, drenched by water flowing from a large
nozzle behind them, shimmering in the sunllght with provocative allure [25].

1 The sculptural ensemble
g=s was created by Mario Rutelli, a
= Sicilian artist who, interestingly,
' . was also the grandfather of Rome's
" former mayor, Francesco Rutelli.
When unveiled to the public in
1901, the naiads' nudity and
seductive  poses caused a
sensation, as they  stood
2 completely naked, drenched by
- water flowing from a large nozzle
= 4N behind them, shimmering in the
== : | sunlight with provocative allure

Fig. 39. The Fountain of the Naiads, 1901. [25] (Fig. 39), see the video [8].

The fountain was inaugurated in 1901, but the provocative sculpted female
figures aroused numerous controversies; so, the work remained hidden by a wooden
enclosure for a long time (Fig. 39). The central sculptural part was completed only in
1911. The artwork was judged unsuitable: it initially included three tritons, a dolphin,
an octopus, ironically renamed by the Romans "“the mixed fry". The sculpture was
moved to Piazza Vittorio in 1913 and replaced with the current Glaucus, a mighty man
clinging to the dolphin, from whose mouth gushes the highest central water jet [11].

This new fountain shook the imagination of the Romans in 1901. The nude
statues caused a storm of protests. Conservatives considered the fountain so immoral
that at first it was enclosed by a wooden fence.

However, the forbidden fruit is sweet and the fence gradually "decreased" until
one night a group of merry drunken youths collapsed it completely. Luckily for the
authorities, the naiads were liked by the residents of the city, and the fountain was even
recognized as "progressive".

Initially, in the center of the fountain was an intricate composition of three newts,
a dolphin and an octopus. It was
= immediately nicknamed Fritto Misto.
! That’s the name of an Italian dish of

i lightly fried remains of marine life —
4 small and poorly recognizable on a plate
= [11].

Rutelli responded to the criticism.
L In 1912, the central part of the fountain
was decorated with a nude figure of Glaucus
wrestling with a dolphin (Fig. 33, 34).

: = According to Ovid, Glaucus is a
Fig. 40. The Fountam of the Naiads, Postcard 1967.  sea deity who, while still being a
man, ate grass that made him immortal, but for this the gods "rewarded" him with fins,
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fish tail and gills. The whole composition began to symbolize the victory of man over
the natural elements (Fig. 40) (Fig. 42).

Definitively inaugurated in 1914, the Fontana delle Naiadi is the first fountain
of Roma Capitale and the most significant example of Art Nouveau in the city [11].

Finally, some words about Naiads. They are Nymphs, who preside over springs
and rivulets, are addressed at day-break, in honor of their several functions, and of the
relations which they bear to the natural and to the moral world. Their origin is deduced
from the first allegorical deities, or powers of nature; according to the doctrine of the
old mythological poets, concerning the generation of the gods and the rise of things.
They are then successively considered, as giving motion to the air and exciting
summer-breezes; as nourishing and beautifying the vegetable creation; as contributing
to the fullness of navigable rivers, and consequently to the maintenance of commerce;
and by that means, to the maritime part of military power. Next is represented their
favourable influence upon health, when assisted by rural exercise: which introduces
their connection with the art of physic, and the happy effects of mineral medicinal
springs. Lastly, they are celebrated for the friendship which the Muses bear them, and
for the true inspiration which temperance only can receive [40], see the video [21].

Fig. 41. Mario Rutelli. Fig. 42. Piazié délla Repﬁbblica. The Fountain of the Naiads, Rome.
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JAEAKI ACIIEKTU BCTAHOBJIEHHA MEXOBHUX
3HAKIB HA BEMEJIBHUX JTIJIAHKAX

Yysnwio Bagum BikTopoBuy,

KaHIUJaT HayK 3 Iep’KaBHOTO yIPaBIIHHS

JIOLEHT Kadeapu reoMaTUKH, 3eMJIEyCTPOIO Ta IJIaHYBaHHS TEPUTOPIH,
[TonTaBchkuii nepkaBHUN ATpapHUil YHIBEPCUTET

Jomamenko I'animna TumogiiBHa

KaHAUJaT TEXHIYHUX HayK, JOLEHT,

JIOLEHT Kadeapu reoMaTUKH, 3eMJIEyCTPOIO Ta IJIaHYBaHHS TEPUTOPIH,
[TontaBchkuii ep:kaBHUI ATpapHUil YHIBEPCUTET

BcTanoBiieHHS MEXXOBUX 3HAKIB Ha 3€MEJIbHIA IUIAHII € OJHUM 13 KJIIOUOBHX
€TamiB y Mpolieci 3eMJICBIIOPSIIKYBaHHS, [0 MAa€ BaXKJIMBE MPABOBE Ta MPAKTHYHE
3HaueHHs. ['eone3ucTH, BHUKOHYIOUM II0 MPOLEAYpPY, 3aCTOCOBYIOUHM KOMILIEKC
HAayKOBUX METOIB 1 CyYaCHHUX TEXHOJIOTiH, 110 J03BOJIsi€ 3a0€3MEeYUTH TOYHICTh Ta
HaJIIHHICTh BU3HAYCHHS MEX JUISTHKH, a TAKOXK 3aKPITUICHHS iX Ha MICIICBOCTI.

TepurtopianbHuil 3eMJIEYCTpii BUCTYNAa€ CHUCTEMOIO BITHOCHH, IO OXOILIIOE
COIIAJIbHO-€KOHOMIYHI, TPaBOBI, OpraHi3amiiiHli 1 TEXHIYHI 3aXOAM, ISl SKHUX
CHPSIMOBYETHCSI Ha CTBOPEHHSI YMOB IS TPOCTOPOBOTO (PYHKIIOHYBaHHS yCiX cdep
CyCHIJTbHOI Ta €KOHOMIYHOI JismbHOCTI. BiH mnepenbayae  3a0e3neyeHHS
pallOHAIBHOIO 3€MJIEKOPUCTYBAHHS B CUILCHBKOMY T'OCIOJIAPCTBI Ta IHIIUX CEKTOpax
€KOHOMIKH, BCTaHOBJICHHSI MPOCTOPY 3€MIJIEKOPUCTYBAHHS, BKIIIOYAIOYM TUIONII Ta
Mex1, (GOpPMYyBaHHS  AJMIHICTPATUBHO-TEPUTOPIAJIbHUX  YTBOPEHb,  (POHIIB
CIELIAILHOTO 3€MJICKOPUCTYBAaHHS, 3€MEIbHUX MACHBIB 1 JIUISHOK JEp)KaBHOI Ta
KOMYHaJIbHOI BJIACHOCTI, TEPUTOpIA 3 OOMEXKEHHMHM IpaBaMU I1HIIMX OcCi0 abo
0COOJIMBUM PEKUMOM BUKOpUCTaHHA[ 1 ].

MesKoBi 3HaKH € MaTepiaTbHUMK 00’ €KTaMH, sKI (PIKCYIOTH MOJIOKEHHS TOYOK MEXK
3eMeNbHOI JIIAHKM B HaTypi. IX NpaBUiIbHE BCTAHOBJIEHHS 3a0e3leuye MPaBOBY
BHU3HAUEHICTh y TMHUTAHHAX 3E€MJICBOJIOAIHHS Ta 3eMiekopucTyBaHHA. Lle ocoOimBo
BXKJIUBO JIJI51 3a11001raHHs KOHMIIIKTaM MK CYMDKHUMU 3€MJICKOPUCTYBaYaMu Ta JIsl
3aXMCTY MPaB BIACHUKIB 3eMEIbHUX JIISHOK.

Micue3Haxo/pKeHHST MEKOBUX 3HAKIB y pa3l iX BU3HAYEHHS a00 BCTAHOBJICHHS
BioOpakaeThCsl y MaTepiajiaX 3eMIJICBIOPSAHOTO TMPOCKTYBaHHS Ta TeOJE3MYHUX
BUIIIYKYBaHb, & TAKOX HAa KaJaCTPOBUX TUIAHAX 3€MEJIbHUX JUISHOK [2].

['eone3nct BUKOPUCTOBYIOTH CHEIlalibHI T€OAC3UYHI MpUJIATU, Takl sK
taxeometrpu Ta GPS-mpuiimaui, 11 BU3HAYCHHS KOOPIWHAT MEXKOBHUX TOUYOK 3
BHCOKOIO TOYHICTIO. Lle 103BOJIsI€ MIHIMI3yBaTH OXUOKHU BUMIPIOBAHb, 1110 OCOOIMBO
BaYKJIMBO y T'YCTOHACENEHUX pailoHax abo Ha AUIIHKaX 31 CKJIaJHUM PelabePoM.

Bax1uBICTh BCTAHOBJIEHHS MEKOBUX 3HAKIB TaKOX MoJisirae y 3abe3neueHH1
CTabUTBHOCTI TeOolH(POPMAIIIMHUX CHCTEM Ta KajgacTpoBux 0a3 manux. KopekTHo
BCTAHOBJICH1 MEKOBI1 3HAKH CIIPUSIFOTh TOUHIH (hiKcaIlii 3eMeTbHIX MEX Y IEP)KaBHOMY

58



GEODESY
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

3eMeIbHOMY KaJIacTpi, 1110, B CBOIO Uepry, 3a0e3neuye HaJle)KHUM OOJIiK 1 yIpaBIiHHS
3eMEJIbBHIMH PeCypcaMu Ha HAIIOHAJTLHOMY PiBHI.

3akoHom VYkpainum «IIpo 3emieycTpiit»y mepembadeHO Mia Yac CKIATaHHS
JOKYMEHTAIl1 (TEXHIYHO1 100 BCTAHOBIJICHHS MEX a00 MPOEKTY 3eMJICYCTPOIO 1010
B1JIBE/ICHHSI 36MEJIBHOI JTUISTHKH ) 3a3Ha4aTH B1JOMOCTI PO BCTAHOBJICHI MEKOBI 3HAKH
[3].

VY kpainax €Bponu BCTAHOBJICHHS MEKOBUX 3HAKIB TAaKOK MAa€ BAKIIMBE 3HAUCHHS
1 € 00OB’SI3KOBUM €TarioM B Ipolieci ohOpMIICHHS IIpaB Ha 3E€MENbHI JIUISTHKH.
Hanpuxknan, y @pasniiii cucrema KagacTpoBOro o0J1iKy Ma€e rITMO0K1 ICTOPUYHI KOPEHi,
a BCTAHOBJICHHSI MEXOBHUX 3HAKIB CYBOPO PETYJIIOETHCS 3aKOHOJaBCTBOM. ['eoie3nuni
poOOTH TMPOBOAATHCA 3 BHUCOKOIO TOYHICTIO, a KaJacTpOBI JaHl PEryJsSpHO
OHOBITIOIOTHCHL.

[Ipuknanom edpeKTUBHOTO BUKOPUCTAHHS MEXKOBUX 3HaKiB y DpaHIii € mpakTuka
TaK 3BaHOr0 "MEXKOBOIro MPOTOKOIY". Y 1bOMY Ipolrieci 000B’I3K0BO OEpyTh y4acTh
BJIACHUKU CYMIKHUX 3€MEJIbHUX JUISTHOK Ta MPEJACTAaBHUKU MICIIEBUX OpPraHiB BiIau.
Bci cTopoHM MiANKUCYIOTh MPOTOKOJ, IO MIATBEPIKYE Y3TOKEHICTh BCTAHOBJIECHUX
Mex. Lle miaxin gomomarae 3amoOirTM MailOyTHIM KOHQUIIKTaM Ta 3abesneuye
CTaOUIBbHICTh MPABOBITHOCUH y cepi 3eMIEBOJIOAIHHS.

[Ipu upoMy peectparis y @paHuii HIKOJM HE BCTAHOBIIIOE IIpaBa, a JIMILE
MIATBEPKYE 1X [4].

Bzarami, npuxmanu 3 €BpONEHCHKUX KpaiH JE€MOHCTPYIOTh, SIK TMPaBUIHHO
OpraHi30BaHE BCTAaHOBJICHHS MEKOBHUX 3HAaKIB crpusie €(EeKTUBHOMY YIIPaBJIIHHIO
3eMEJIbHUMH pecypcamH, 3axXHCTy IIpaB BJIACHOCTI Ta 30€peKEHHIO MPaBOBOi
CTaOUIBHOCTI B CYCH1IBCTBI.

B Vkpaini, €quHUM JOKYMEHTOM, SKUM BHU3HA4YaB BaXXJIMBICTh BCTAHOBJICHHS
TaKMX 3HAKIB Ha MEXl 3eMeNbHOI MIIsSHKM Oyna [HCTpykiii mpo BCTaHOBJICHHS
(BITHOBJICHHS) M€K 3€MEJIbHUX JIJISHOK B HATypi (Ha MICLIEBOCTI) Ta iX 3aKPITJICHHS
MEKOBUMHU 3HaKamu, 3arBepjkeHa Hakazom /[lepxkaBHOro komitery YKpaiHu 13
3emenbHUX pecypciB 18.05.2010 poky Ne376, axy Oyno ckacoBaHo Hakazom Nel27
MiHicTepcTBa arpapHoOi NOJITUKH YKpaiHu [S].

TakuM 4MHOM, BpaxOBYIOUM B YKpaiHl peajbHUN CTaH MOPYUIEHOTO MUTAHHS,
HEOOXITHICTh WOro BpEryJIlOBaHHS Ha 3aKOHOJAaBUYOMY pIBHI 3 HaJIEKHUM
BU3HAYEHHSM BaXKJIMBOCTI 3aCTOCYBaHHS MEKOBUX 3HAKIB, IK 000B’3KOBa CKJ1a/10Ba
BUHOCY MEX 3€MEJIbHUX NIUITHOK B HATYpy (Ha MICIIEBOCTI), € OJJHUM 3 KITIOYOBHUX
HaIMpsIMKIB TOJIAJIBIIIOTO0 PO3BUTKY 3E€MEIbHUX BIJHOCHH, a TaKOX BaKIUBUM
€JIEMEHTOM y CHCTEMI 3eMJICBIIOPSKYBaHHS, 110 3a0€3MeUNTh PABOBY BU3HAYCHICTD,
TOYHICTh Ta HAMIMHICTH YIPABIIHHS 3€MEIBHUMHU pECypcamH, CTaHE HalIHHUM
3amo01KHUKOM MOMJIMBUX KOH(IIIKTIB MIXK BJaCHUKAMH Ta KOPUCTyBadaMH 3eMIJTi.

Cnucox Jgireparypu:
1. Posym P.I., Bypsax M.B., Birposuii A.O., Bonomun P.B. [ta in.] ['eone3is ta
3emiieycTpiii: MoHorpadis; 3a 3ar. pea. P.I. Posyma. — Tepnonins: THEY, 2020. 247
C.
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3emenbHUX pecypciB Bij 18.05.2010 Ne 376
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PO OCOBJUBOCTI CTATUCTUUYHOTO 3B'SI3KA
MI’K BMICTAMHU KOBAJILTY TA CIPKU 3ATAJIBHOI ¥V
BYTI'UILHOMY IIJIACTI Cs IHIAXTH
«IABJIOTPAICBKA» (YKPATHA)

Imkos Bauepiii BanepiiioBu4

KaHJIUAAT Te0JI0r0-MiHepAIOTIYHUX HAYK, TOIICHT

Hanionansauit TY «JlHimpoBChKa MOMITEXHIKaY, Y KpaiHa

CTapIIui HAyKOBHM CIIBpOOITHUK

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

IHamenko ITaBjo CepriiioBuu
KaHJIUJIAT T€0JIOTIYHUX HAyK, CTApIINi HAYKOBU CITIBPOOITHUK
1HCTUTYTY reotexHiyHoi Mexaniku iM. M.C. TTonsakoBa HAH VYkpainu, Ykpaina

Ko3ap Muko/jia AHTOHOBHY
KaHJIUJAT T€0JIOTYHUX HayK, CTApIIUi HAyKOBUM CITIBPOOITHUK,
THCTUTYT reoxXimii, MiHepasorii Ta pynoyrBopenns iMm. M.I1. Cemenenko, Ykpaina

bepe3nsik Ouena OQuiekcanapiBHa
acniipanTt, Hamonaneuuit TY «/IHiNIpoBChKA MOMITEXHIKAY, YKpaiHa

I'padoBenbkuii Anb0epT €BreHoBUY
iHxeHep 1 kareropii,
1HCTUTYTY TeoTexHiuHoi MexaHiku iM. M.C. TTonsikoBa HAH VYkpainu, Ykpaina

Beryn. 3aranbHa akTyadgbHICTH JOCimxkeHHS BMICTY CoO y BYTUIBHHX TIacTax
0o0yMOBJIEHA OTO BIAHOIIEHHSM JI0 TIEPEIIKY «IOTEHIIIHHO TOKCUYHUX) €JIEMEHTIB Y
BYTULTl, fAKI 3TJIHO HOPMATHBHUM  JIOKYMEHTaM TOBHHHI  OOOB'SI3KOBO
JOCIIIKYBATHUCh.

Ocranni pgocsarHeHHsi. Panimie y ByTruUlbHMX IUIacTax pPI3HUX T€0JIOrO-
MPOMUCIIOBUX paiioHiB JloHOacy miepeBakHO JIOCHTIKYBaJIUCS TOKCUYHI Ta
MOTEHIIMHO TOKCUYHI eJleMeHTH [1 - 276]. ¥V Toil e Jac, JOCHIIKEHHS 3B’ 3Ky MIXK
BMicTamu Co Ta cipku 3arayibHOi (Sir) Y BYTUIBHOMY IUTACTI Cs TIOJSL IIAXTH
«ITaBnorpaacbkay paHilie HE BUKOHYBAJIUCS.

MeTta po6oTu: noyisirae y JoCIiKeH1 0COO0JIMBOCTEH 3B’ 3Ky KoHIIeHTpailii Co Ta
3HAYEHb Ss,r. Y ByTUIBHOMY IUIACTI Cs MoJist maxTu «llaBmorpaacbkay.

MeToauka aociixkeHb. GaKkTOJOTTYHOK OCHOBOI poO0TH Oyiu pe3ysbTatu 83
KUTBKICHUX CIIEKTpaIbHUX aHaji3iB Co Ta BU3HAYEHDb S,y BUKOHAHUX Tricis 1981p. B
IEHTPAIBHUX CEPTH(IKOBAHUX JTabOPaATOPIIX BUPOOHUYUX T'EOJIOTOPO3BITYyBaATHLHUX
opranizamiii YkpaiHu 3 Marepiaiay IUIAaCTOBUX TPOO OTPUMAHUX BUPOOHUYUMH 1
HayKOBO-IOCTTHUIILKUMH MiAMTPUEMCTBAMH 1 OpraHi3aIlisiMyd Ta OCOOMCTO aBTOpaMH.
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Pe3yabTaTu nocaigxkenb. byjio BUKOHaAHO aHAIITUYHI PO3PaXyHKH BIJIIOBITHOCTI
EMIIPUYHUX PO3MOJUIIB JIOCIIKYBAaHUX KOMIIOHEHTIB posnoainy [ayca. C miero
MeToro Oymm pospaxoBaHi kpurtepii Jlimmiedopca, Ilamipo-Yinka, Kommoroposa —
CwmipHoBa Ta 3roau xi-kBajapat [lipcona. Y Bcix BUMaakKax pe3yJbTaTH PO3PAXYHKIB
MIATBEPAWIA  HEBIAMOBIMHICTh  JOCHIKYBaHUX BHOIPOK HOpMajabHOMY  a0o
JIOTHOPMAJIBHOMY 3aKOHY PO3MOJLTy. TakiuM YMHOM, JJIs O1IBIT PEaTiCTUIHOI OI[IHKH
HEeHTpadbHOI TeHJeHIlll BMicTiB CO Ta 3HAUEHBb S, 3aMICTh 3HAYEHb CEPETHBOTO
apu(pMETUYHOr0 HEOOX1THO BUKOPUCTOBYBATH MEJI1aHH] 3HAUYEHHS. 3a pe3yJibTaTaMu
KOPETSIIHHOTO aHai3y BCTAHOBIICHO MPSIMHUM 3B'SI30K MK KoHIeHTparisMmu Co Ta
BU3HAYEHHSIMU S, MpU 1IbOMY KoedirieHT kopesrii [lipcona nopisaioe 0,14. 3a
pe3yJibTaTaMu PerpeciftHoro aHajizy po3paxoBaHe JiHIMHE PIBHSHHS perpecii:

Co =0,3423 + 0,1567 - Ssr.

BucHoBku. AHaii3 BUKOHAHUX JOCTIIKEHb CBIAYMTH Mpo: 1) HEBIAMOBIAHICTH
EMIIIPUYHUX  BHOIPOK  PO3TJIAHYTHUX  XapaKTEPUCTUK  HOpPMaJbHOMY  abo
JIOTHOPMAJIBHOMY 3aKOHY PO3MOALTY; 2) (PIKCY€EThCS MOMIMOAATBHOCTE po3noaury Co
Ta Ss,r; 3) BCTAHOBJICHO CJIA0KUI Ta MPSAMUI 3B'130K MiXK KOHIIEHTpamisiMu Co Ta S,yr
4) po3paxoBaHe PIBHSHHS perpecii 103B0JIsI€ TPOrHO3YBATH JIUIIE 3arajibHi TCHICHIII
y 3MiHi KoHIleHTpauiid Co y ByriJIbHOMY IUIACTI Cs oJis maxTu «llaBmorpaacekay.
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Hpemmak Onexcannp CraniciaBosud, [lamenko I1aBio CepriitoBuy, baprameBcbkuii
CranicinaB €srenosuu // Distance learning in modern conditions and new technologies
with the Proceedings of the Ist International Scientific and Practical Conference,
(September 19-22, 2023) Stockholm, Sweden. — Stockholm, 2023. — Pp. 78-97. — URL.:
https://ir.nmu.org.ua/handle/123456789/164863

164. SIxicHa XapakTepucTUKa TpaHITIB Ta wmirMaTuTiB [opimHe-IInaBHUHCHKO-
JlaBpukiBchkoi minsHku (Ykpaina) / lmkoB Banepiit BanepiiioBuu, [lpemmak
Onexcannp CranicnaBouy,llamenko IlaBmo CepritioBuy, Crputens Onexcanap
[TetpoBuu, Yeuens [TaBno Onerosuy // Distance learning in modern conditions and
new technologies with the Proceedings of the Ist International Scientific and Practical
Conference, (September 19-22, 2023) Stockholm, Sweden. — Stockholm, 2023. — Pp.
58-77. — URL:https://ir.nmu.org.ua/handle/123456789/164821
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165. TmkoB B. B. SxicHa xapakrepuctuka amdidomnitie ['opimne-IlnaBHUHCHKO-
JlaBpukiBcekoi auisiaku (Ykpaina) / ImkoB Banepiit BanepiitoBuy, [lamenko I1aio
CepriiioBny, Jlo3oBmit Auapiii Jleoninoswu // New ways of creating scientific ideas
for implementation : with the Abstracts of I International Scientific and Practical
Conference, September 18-20, 2023, Varna, Bulgaria. — Varna, 2023. — Pp. 49-65. —
URL:https://ir.nmu.org.ua/handle/123456789/164645

166. IIpo ocoOGauBOCTI PO3MOALTY Ta 3B'A3KYy T'€pMaHIIO 3 HIKEJIeM Ta OepuiieM y
ByruibHOMY 1uiacti ¢l maxtu «/uinposceka» / O. 1. UepnoOyk, B. B. Imkos, €. C.
Koziit, O. C. pemmak, M. A. Ko3zap // TexHomnorii 1 mpouecd B TIpHUITBI Ta
OyniBHMIITBI : 30ipKa Te3 HayKOBO-TpakTU4HOi KoH(pepenuii. — Jlympk : JIBH3
«JouHTVY»,2023. - C. 74-80. — URL:https://ir.nmu.org.ua/handle/123456789/164616
167. ImxoB B. B. BogoHocHMIi TOPHU30HT 4YeTBEPTHMHHUX BIiAKiIaaiB HoBo-
JIMuTpiBChKOT0 OYpOBYT1IEHOTO poioBuIla (Ykpaina) / lmkoB Banepiit BanepiiioBuy,
Ko3zap Mukona AutonoBud, [lamenko ITaBno Cepriiiouu // Scientific opinions on
modern methods of solving problems : with the Abstracts of Ill International Scientific
and Practical Conference, October 02-04, 2023, Prague, Czech Republic. — Prague,
2023. — Pp. 63-79. — URL.: https://ir.nmu.org.ua/handle/123456789/165009

168. TImko B. B. BomgoHocHuii ropu3oHT IUTiONEHOBUX Biakiaanie Hogo-
JIMuTpiBChKOr0 OYpOBYT1IbHOTO potoBuIla (Ykpaina) / [kos Banepiit BanepiiioBuy,
Hpemmak Onekcanap CranicnaBoBuy, Yedens [1asio Onerosuu // Scientific opinions
on modern methods of solving problems : with the Abstracts of Ill International
Scientific and Practical Conference, October 02-04, 2023, Prague, Czech Republic. —
Prague, 2023. — Pp. 46-62. — URL.: https://ir.nmu.org.ua/handle/123456789/165008
169. [Ipo cratucTUYHUI 3B'A30K MK BMICTAMU T€PMaHii0 Ta BaHAJII0 y BYTUIbHOMY
miacti ¢70 maxtu «[laBnorpanaceka» / YepHoOyk Omnexcannp I[BanoBuu, Imkos
Banepiit Banepiiouu, [pemmak Onekcannp CranicnaBoBud, bapraiieBcbKuii
CranicnaB €Brenosuy, Yeuens [laBno Onerosuu // Problems of creating scientific
ideas about world development : with the Proceedings of the 3rd International
Scientific and Practical Conference, (October 03-06, 2023) Ottawa, Canada. — Ottawa,
2023. — Pp. 58-77. — URL.: https://ir.nmu.org.ua/handle/123456789/164992

170. TImxoB B. B. Jleski reocTpyKTypHI OCOOJMBOCTI pailiOHy pO3TallyBaHHS
yHikasibHOro HoBo-JIMuTpiBchkoro OypoByriuibHOro pogosuina (Ykpaina) / Imkos
Banepiit BanepiiioBuy, [lpemmak Oumnekcanap CranicnaBoBuy, Yewens IlaBio
Ouerosuu // Creation of new ideas of learning in modern conditions : with the
Abstracts of the II International Scientific and Practical Conference, September 25-27,
2023, Bordeaux, France. — Bordeaux, 2023. - Pp. 53-69. — URL:
https://ir.nmu.org.ua/handle/123456789/164950

171. Tmxo B. B. Ilpo 3HaueHHs OypOBYTUIBHUX POJOBHUI YKpaiHU T€HETUIHO
MOB’SI3aHMX 31 COJITHUMH AlamipoBUMH CTpykTypamu / lmkoB Banepiit BanepiiioBuu,
Ko3zap Muxkosna Autonosuy,llamenko [Tano CepriiioBuu // Creation of new ideas of
learning in modern conditions : with the Abstracts of the II International Scientific and
Practical Conference, September 25-27, 2023, Bordeaux, France. — Bordeaux, 2023. —
Pp. 36-52. — URL.: https://ir.nmu.org.ua/handle/123456789/164949
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172. CTaTUCTUYHMI 3B'A30K MK BMICTaMHM I€pPMaHII0 Ta MApraHii0 Yy BYTUIbHOMY
mwiacti ¢l maxtu «brarogatna» / YepHoOyk Onexcanap IBanosuu, Imkxos Banepiii
BanepiitoBuy, Jpemmak Onekcaunap CranicnaBoBud, Ilamenko I1aBmo CepriiioBud,
baprameBcbkuit CtaniciiaB €srenosud // Young scientists and methods of improving
modern theories : with the Proceedings of the 2nd International Scientific and Practical
Conference, (September 26-29, 2023) Milan, Italy. — Milan, 2023. — Pp. 36-55. — URL.:
https://ir.nmu.org.ua/handle/123456789/164912

173. Jlesxi ocobmuBocTi (hopMyBaHHS OypPOBYTUIBHUX POJIOBHIN IMIBHIYHO-3aX1THUX
okouilk JloHbacy, 1o CTPyKTYpHO Ta TEHETUYHO OB’ s3aHi1 13 COJISTHUMHU AlarnipaMu /
ImxoB Banepiit BanepiitoBuu, [Ipemnak Onexcannp Cranicinasosud, [Tamenko [1aBio
CepriitoBuu, Ctpineup Onekcanap IlerpoBuu, Yewens IlaBino Omnerosuu // Young
scientists and methods of improving modern theories : with the Proceedings of the 2nd
International Scientific and Practical Conference, (September 26-29, 2023) Milan,
Italy. — Milan, 2023. — Pp. 16-35. — URL:
https://ir.nmu.org.ua/handle/123456789/164911

174. Tmxo B. B. 3arasbhHi BimoMocTi npo OypoByruibHi ropu3zoHtd HoBo-
JimutpiBcekoro pogoBuiia (Ykpaina) / [mkos Banepiit BanepiitoBuy, Kozap Mukona
AnrtonoBny, Ilamenko IlaBmo CepriiioBnu // Science, people and the latest
technologies : with the Abstracts of IV International Scientific and Practical
Conference, October 09-11, 2023, Sofia, Bulgaria. — Sofia, 2023. — Pp. 65-83. — Pexxum
noctymy : https://ir.nmu.org.ua/handle/123456789/165193

175. ImikoB B. B. I'eoctpyktypHa xapakrepuctuka miacta [[12 HoBo-JImMuTpiBchkoro
OypoByrinsHOTO ponoBuia (Ykpaina) / lmkoB Banepiit BanepiitoBuu, [lpemmax
Oumnekcanap CraniciaaBoBud, Yeuens [TaBno Onerosuu // Science, people and the latest
technologies : with the Abstracts of IV International Scientific and Practical
Conference, October 09-11, 2023, Sofia, Bulgaria. — Sofia, 2023. — Pp. 47-64. — Pexum
nocrymy : https://ir.nmu.org.ua/handle/123456789/165191

176. I1po 3B'130K M’k BMICTaMH T€pMaHIIO Ta HIKEJIIO y BYTIJIbHOMY IUIACTI C7H IIAXTH
«ITaBnorpancekay / UepHoOyk Omnekcanap IBanoBuy, ko Banepiit BanepiitoBuu,
Hpemmak Omnekcanap CranicnaBoBuy, Crpineus Omnexcanap IlerpoBuu, Yeuenb
[TaBno Onerosuu // The world of modern technologies and inventions : with the
Proceedings of the 4th International Scientific and Practical Conference, (October 10-
13, 2023) Vienna, Austria. — Vienna, 2023. — Pp. 83-104. — Pexum goctymy :
https://ir.nmu.org.ua/handle/123456789/165204

177. I1po 3B'130K Mi’K BMiCTaMU I'€pMaHiio Ta HIKEJIO y BYTJIbBHOMY IUIACT C7H aXTH
«ITaBnorpancekay / UepHoOyk Omnekcanap IBanoBuu, [mkoB Banepiit BanepiitoBuu,
Hpemmak Omnexkcauap CranicinaBoBud, Crpinens Onexcauap I[lerpoBuy, Yedens
[TaBno Oumerosuu // The world of modern technologies and inventions : with the
Proceedings of the 4th International Scientific and Practical Conference, (October 10-
13, 2023) Vienna, Austria. — Vienna, 2023. - Pp. 83-104. - URL:
https://ir.nmu.org.ua/handle/123456789/165204

178. 3B'430K MiXXK BMICTaMH F€pMaHito Ta KOOAJIbTy y BYTUIbHOMY IUIACTI C7H IIaXTU
«ITaBnorpancekay / UepHoOyk Omnekcanap IBanoBuy, ko Banepiit BanepiitoBuu,
Kozap Mukona AntonoBuu, [pemmak Onexkcannp CranicnaBoBud, Yeuens IlaBio
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Omnerosuu // Scientific projects on improving the environment : with the Proceedings
of the 5th International Scientific and Practical Conference, (October 17-20, 2023)
Brussels, Belgium. — Brussels, 2023. - Pp. 48-69. - URL:
https://ir.nmu.org.ua/handle/123456789/165205

179. ImkoB B. B. OcobmuBocTi po3monily Ta 3B’S3Ky T€pMaHil0 Ta KOOAlbTy y
ByriibHOMYy Iiacti ¢l maxtu «bnarogatna» / B. B. Imkos, €. C. Koziii, O. I
YepuoOyk // CyuacHi mpoOiieMH TIpHHYOI TEOJOrii Ta TeOeKOJOorii : 30ipHHUK
matepiaiis III Mixuapoanoi HaykoBoi koHdpepentti (Kuis, 28-29 nmuctomana 2023 p.).
— Kuis, 2023. — C. 18-22. — Pexum JOCTYTY :
https://ir.nmu.org.ua/handle/123456789/165339

180. IIpo 3B'I30K MK BMICTaMH T'€pMaHII0 Ta BaHAIII0 Y BYTUIBHOMY IUIAcTI C8H
maxtu «bnarogatHay / YepHoOyk Onekcannp IBaHoBuu, ImkoB Banepiii
BanepiiioBuu, Ko3zap Mukona AntoHoBu4, [Ipemmak Omnekcanap CraHiclIaBOBUY,
Yeuens IlaBno Omerosuuy // Integration of science as a mechanism of effective
development : with the Proceedings of the 11th International Scientific and Practical
Conference, (November 28 - December 01, 2023) Helsinki, Finland. — Helsinki, 2023.
—Pp. 74 - 96. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165340
181. HoBi pgani mpo3B 430K BMICTIB T€PMAaHIIO 13 KOHLEHTPALISIMU TOKCHYHHX
€JIEMEHTIB yBYTUIbHOMY Iu1acTi ¢5B maxTt « TepHiBebkay / HepHoOyk O. 1., Imikos B.
B., Kosiii €. C., [Tamenko II. C. // I'eorexHiuHi npoOiaeMu po3poOKH pPOAOBHIIL '
marepianu XXImixkHapoaHoi koH}. Mojoaux BueHUX (26 >xoBTHA 2023 poky, M.
Huinpo). — Jduinpo : II'TM im. M. C. [lonsikoBa HAH VYxkpainu, 2023. — C. 21-26. —
Pexxum nocrymy: https://irnmu.org.ua/handle/123456789/165352

182. OcHOBHI T'e0JIOTO-CTPYKTYPHI 3aKOHOMIPHOCTI Y (opMyBaHHI OypOBYTUIBHHX
POJIOBUII MIBHIYHO-3aX1THUX okoynilb JlonOacy Ta ix kiacudikaris / [mkos B. B.,
Kozsiii €. C., ITamenko I1. C., YeproOyxk O. 1., Mamrora B. [I. / I'eoTexniuni mpodiemu
po3poOku poxaoBul : matepianu XXI MiKHApOIHOI KOH(J. Moyoaux BueHUx (26
#0BTHS 2023 poky, M. Hinpo). — uinpo : [I'TM im. M. C. ITonsikoBa HAH VYkpainu,
2023. — C. 34-38. — Pesxxum goctyty : https://ir.nmu.org.ua/handle/123456789/165353
183. AHamiTUYHHUIA OIJIAJl BIUIUBY T'€OCTPYKTYPHHX OCOOJMBOCTEH 3apyOiKHHX
BYT'UIbHUX POJOBHII HA MPOsiBU Tipcbkux yaapis / lmkos B. B., [Tamenko 1. C., Ko3iit
€. C., JIazapes P. II. // I'eorexniuni npobaemu po3poOku pogosull : marepianu XXI
MIKHaApOJHO1 KOH(]. Mostogux BueHUX (26 sxoBTHs 2023 poky, M. [{Hinpo). — J{Hinpo :
I'T™ im. M. C. TlonskoBa HAH VYkpainu, 2023. — C. 75-79. — Pexxum goctymy :
https://ir.nmu.org.ua/handle/123456789/165354

184. BynoBa Ta MiHepaNbHHI CKIIaJ 3ami3icTux KBapruTiB ['opimmHe-IL1aBHUHCHKO-
JlaBpukiBcwkoi ainsaku / Imkos B. B., Jlpemmak O. C., bepesnsk O. O., Koziii €. C.,
[Tamenko II. C., Yeuenp II. O. // I'eorexHiuni mpoOiaeMu pPo3pOoOKH POJOBHII :
marepianun XXI mixkHapogHoi koHG. Momoanx BueHUX (26 xoBTHS 2023 poky, M.
Huinpo). — duinpo : I'TM im. M. C. IlonskoBa HAH VYkpainu, 2023. — C. 84-88. —
Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/165355

185. OcHoBHI 0cOOMMBOCTI  TrpaHiTOiNIB JleMypHUHCBKOIO  KOMIUIEKCY Ta
rariorpanitoigie CakcaraHcbKoro Komiuiekcy B paiioni ['opimne-IliaBHUHCBKO-
JlaBpuKIBCHKOTO poAoBUIA 3ami3ucTX kBapuutiB / [mkoB B. B., JIpemmak O. C.,
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bepesnsk O. O., Kosiii €. C., [Tamenko I1. C., Yeuens I1. O. // I'eorexHiuHi mpodieMu
po3poOku pomoBui : matepiasm XXI MikHapomHOI KOH(). MosoauX BUeHHUX (26
xoBTHA 2023 poky, M. [{xinpo). — duinpo : [I'TM im. M. C. TTonskoBa HAH Ykpaiunu,
2023. — C. 90-95. — Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/165356
186. Ilpo ocoOmMBOCTI MiHEPATBPHOTO CKIAAy JAPIOHMX CEYEBUX KOHKPEMEHTIB
menrkaniiB micta Hikomnons / ImkoB B. B., bapannik K. C., Kosiii €. C., Bnaguk 1. B.
// T'eotexuiuHi npobiaemMu po3poOku pogosuil : Marepianu XXI MixkHapogHOT KOH.
MoJsioaux BYeHHX (26 xoBTHs 2023 poky, m. Juinpo). — Huinpo : II'TM im. M. C.
[TonskoBa HAH Vkpainn, 2023. — C. 176-178. — Pexum npoctymy
https://ir.nmu.org.ua/handle/123456789/165357

187. IIpo 3B'I30K MiXK BMICTaMHU T€pMaHil0 Ta KOOAJbTy y BYT1JIBHOMY ILTacTi c42
maxtu «CramkoBa» / UepnoOyk Onekcanap [BanoBuy, lmikos Banepiit BanepiiioBuy,
Kozap Mukona Autonosuu, Jpemmak Onekcanap CraniciaBoud, Yeuens [laBio
OuseroBuu // Development trends and improvement of old methods : with the
Proceedings of the 13th International Scientific and Practical Conference, (December
12-15, 2023) Warsaw, Poland. — Warsaw, 2023. — Pp.154-177. — Pexxum nocrymy :
https://ir.nmu.org.ua/handle/123456789/165437

188. IIpo cratucTUyHUM 3B'I30K M1 BMICTaMHU T'€pPMaHII0 Ta KOOAJIbTY Y BYT1IJIbHOMY
miacTi c8H maxrtu «brarogatHay / YepnoOyk Onexcannp IBanoBuu, lmkoB Banepiii
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmnak Onexcannp CraHicaaBOBUY,
Yeuens [TaBno Onerosud // New integrations of modern education in universities : with
the Proceedings of the 12th International Scientific and Practical Conference,
(December 05-08, 2023) Amsterdam, Netherlands. — Amsterdam, 2023. — Pp. 92-115.
— Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/165438

189. Imxor B. B. IIpo ocobnmBocTi (opMyBaHHS MICKOBUKOBUX YPaHOBUX POJIOBHIIL
Mamni-Hirepcokoi cunexnizu / ImkoB Banepiit BanepiiioBuu, [pemmak Onexcanap
CranicnaBosuy, Yeuess ITaBmo Onerosuu // Modern ways of development of science
and the latest theories : with the Abstracts of XI International Scientific and Practical
Conference, December 11-13, 2023, Madrid, Spain. — Madrid, 2023. — Pp. 96-115. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165439

190. ImxoB B. B. IIpo ocobmmBocTi (hopMyBaHHS IJIACTOBO-POJIOBHX YPaHOBHUX
ponoBui Yexii Ta Pymynii/ ko Banepiit BanepiiioBuuy, Jpemmak Onexcanap
CranicnaBoBuu, Yeuens IlaBmo Omerosuu // Youth, education and science through
today’s challenges : with the Abstracts of XII International Scientific and Practical
Conference, November 04-06, 2023, Bordeaux, France. — Bordeaux, 2023. — Pp. 88-
107. — Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/165441

191. Ampoxin B. I. OcobmmBocti cxmamy 1 aedopmariiii MCKOBUKIB TIOJIA
maxtu «Kamranena»y ([Jonbac) / Anpoxin Biktop IBanoBuu, ImkoB Banepiii
Banepiiiouu, Jlucenxko Cepriii / Youth, education and science through today’s
challenges : with the Abstracts of XII International Scientific and Practical Conference,
November 04-06, 2023, Bordeaux, France. — Bordeaux, 2023. — Pp. 108-114. — Pexxum
noctymy: https://irnmu.org.ua/handle/123456789/165442

192. OcoOauBOCTI 3B'SI3Ky MK BMICTaMH I€pMaHilo0 Ta (GTOpPY Y BYTIJIBHOMY IIACTI
c42 maxtu «CramkoBay / YepHoOyk Onexkcannp IBanoBuu, lmkoB Banepiit
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BanepiitoBuu, Kozap Muxkona AntoHoBu4, [Ipemmak Omnexcanap CraHicliaBOBUY,
Yeuens [laBno Onerosuu // World trends, realities and accompanying problems of
development : with the Proceedings of the 14th International Scientific and Practical
Conference, (December 19-22, 2023) Copenhagen, Denmark. — Copenhagen, 2023. —
Pp. 108-131. — Pesxum moctymy . https://ir.nmu.org.ua/handle/123456789/165477
193. Imxor B. B. JIsxi ocobmmBocti Metanorenii Cepeaaroro [ToOyxxs (Ykpaina) /
[mkoB Banepiit BanepiitoBuu, [pemmnak Onekcannp CranicnaBoBud, Yeuens [1aBio
Ouerosud // People and the world: global problems of human development : with the
Abstracts of XIV International Scientific and Practical Conference, December 18-20,
2023, Prague, Czech Republic. — Prague, 2023. — Pp. 78-99. — Pexxum mocrymy :
https://ir.nmu.org.ua/handle/123456789/165478

194. ImixoB B. B., Koziii €. C., bapannik C. 1. [leski mopdocTpyKTypHi Ta MiHEpabH1
ocoOmBoCTI ApiOHKUX ypouiTiB MemkaHIiB Kpusoro Pory //I'eonoro-minepanordinuii
BicHUK KpuBOpi3bKkoro HarioHasibHOTO yHIBepcuTeTy. — 2022. — T. 24. — No. 2. — C. 5-
17. — Pexxum noctymy - http://repo.dma.dp.ua/id/eprint/8678

195. ImkoB B. B. Ocob6muBocti eBmiziToBa (opmariss Cepenuboro IloGysxxs
(Vkpaina) / ImkoB Banepiii BanepiitoBuu, [lpemmnak Onexkcanap CraHiclaBOBHUY,
Yeuens [Tasiao Onerosuu // Distance learning: problems, ways of development and the
latest technologies : with the Abstracts of the XV International Scientific and Practical
Conference, December 25-27 2023, Munich, Germany. — Munich, 2023. — Pp. 88-1009.
— Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165573

196. Tpodumenko JI. [1. Minepansuuii ckinan Ta Oy0Ba IaTOT€HHOTO 010MIHEPATBHTO
YTBOPEHHS — YPOIITY OJAMHAALUSTUPIYHOTO XJomuuka 3micta [Juinpo / Tpopumenko
JIto6oB IlerpiBHa, ImkoB Banepiit BanepiitoBuu, AradonoB Imis CeprivioBuy //
Distance education as the main problem of young people : with the Proceedings of the
15th International Scientific and Practical Conference, (December 26-29, 2023)
Madrid, Spain. — Madrid, 2023. — Pp. 62-72. — Pexum gocrymy
https://ir.nmu.org.ua/handle/123456789/165578

197. Oco0amuBOCTI CTATHCTUYHOTO 3B'I3KYy MDK BMICTaMH T€pMaHil0 Ta XpoMy Yy
ByTinbHOMY 1utacTi ¢42 maxtu «CramnkoBay / Yepnooyk Onekcanap IBanosuy, [mkos
Banepiii BanepiiioBuu, Kozap Muxkona AmntoHoBuu, J[pemmak Onekcanap
CranicnaBosuu, Yeuens [TaBno Onerosuu // Distance education as the main problem
of young people : with the Proceedings of the 15th International Scientific and Practical
Conference, (December 26-29, 2023) Madrid, Spain. — Madrid, 2023. — Pp. 73-97. —
Pexxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/165579

198. YepnoOyk, O. 1., Imkos, B. B., Kosiii, €. C., & Kozap, M. A. (2023).
OCOBJIMBOCTI 3B’A3KY BMICTY TEPMAHIIO 13 KOHIEHTPAIISAMU
TOKCUYHMX EJIEMEHTIB TA IX PO3IIOALI Y BYTUIbBHOMY IIUIACTI C5
[MAXTU «BJIIATOJATHAY». Bicnux Qoecvbkoeo HAYiOHANbHO20 YHIBepcUumemy.
Teoepagpiuni ma ceonociuni nayrku, 28(2(43), 184-195. https://doi.org/10.18524/2303-
9914.2023.2(43).292747

199. TIpo 0co6IMBOCTI CTATUCTUYHOTO 3B'SI3KY MI>K BMICTAMH F'€pMaHi0 Ta BaHAIIIO Y
BYTibHOMY Mu1acTi ¢c42 maxtu «CramkoBay / UepHoOyk Onekcanap IBaHoBuY, [1ikoB
Banepiit BanepiiioBuu, Kozap Muxona AwntoHoBuu, J[pemmak Onexcanap
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CranicnaBouu, Yeuwenr IlaBmo Omerosuu // Advanced technologies for the
implementation of new ideas : with the Proceedings of the 1st International Scientific
and Practical Conference, (January 09-12, 2024) Brussels, Belgium. — Brussels, 2024.
— Pp. 50-74. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165745

200. ImxoB B. B. OcobauBoCTi KOHAAMUTOBOI Ta MapMyp-KanbiugipoBoi (hopmariii
Cepennboro IloOyxoxks (Vkpaina) / lmkoB Banepiit BanepiitoBuu, pemmax
Onekcannp CraniciaBoBud, Yedens IlaBmo Omerosmu // Current methods of
improving outdated technologies and methods: with the Abstracts of thel
International Scientific and Practical Conference, January 08-10, 2024, Bilbao, Spain.
—  Bilbao, 2024. - Pp. 119-141. -  Pexum  jgocrymy
https://ir.nmu.org.ua/handle/123456789/165746

201. TImkor B. B. IIpo ngeski ocobmuBocti (¢dopmaliii KBapIuTiB Ta
BrucokormHozemuctux mnopin Cepeanwsoro [ToOysxoks (Ykpaina) / Imkos Banepiii
BanepiiioBuy, [pemmak Onexcanap CranicnaBoud, Yeuens [laBno Onerosuu //
Research work in the system of training teachers in technological fields : with the
Abstracts of Il International Scientific and Practical Conference, January 15-17, 2024,
Berlin, Germany. — Berlin, 2024. — Pp. 105-127. — Pexum poctymy :
https://ir.nmu.org.ua/handle/123456789/165956

202. 3axigHo-XapKiBIIBCbKe Ha(TOra3oKOHJeHCaTHE pojoBuile (Ykpaina) / Imkos
Banepiii BanepiiioBuu, KopoBsaka €preniii AnaromniiioBud, XoMeHKo Bomoaumup
JIsBoBHu, Ilamenko Omekcanap AmxatomioBud, Ilamenko IlaBmo CepritioBuu //
Innovations in education: prospects and challenges of today : with the Proceedings of
the 2nd International Scientific and Practical Conference, (January 16-19, 2024) Sofia,
Bulgaria. — Sofia, 2024. - Pp. 51-78. — Pexum jgocTymy
https://ir.nmu.org.ua/handle/123456789/165960

203. IIpo cratucTUYHUHN 3B'SI30K MK BMICTAMH T€PMaHII0 Ta HIKEIIO Y BYT1JILHOMY
macTi c42 maxtu «CramkoBa» (Ykpaina) / UepnoOyk Onekcannp IBanoBuu, Imikos
Banepiii BanepiiioBuu, Kozap Muxkona AmntoHoBuu, J[pemmak OnekcanHap
CranicnaBoBuu, Yeuens I1aBno Oaerosuu // Innovations in education: prospects and
challenges of today : with the Proceedings of the 2nd International Scientific and
Practical Conference, (January 16-19, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 79-
104. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/165963

204. TmkoB B. B. Pesynbratu mnerporpagiyHuX JOCHIKEHb MeTaba3aabTiB
Cepennvoro IloOyxoks (Ykpaina) / ImkxoB Banepiit BanepiitoBuu, [lpemmaxk
Onekcannp CranicaaBou4, Yeuensr ITaBao Omerosumu // Intellectual education of
students and schoolchildren of the new generation : with the Abstracts of the IlI
International Scientific and Practical Conference, January 22-24, 2024, Paris, France.
— Paris, 2024, — Pp. 53-75. — Pexxum JTOCTYTY
https://ir.nmu.org.ua/handle/123456789/166054

205. 3B'130K M)XK BMICTaMH I€pMaHito Ta MOTYKHICTIO BYT'UIBHOTO TJIACTY c42 1IaxXTu
«CramkoBay (Ykpaina)/) YepnoOyk Omnexkcannap IBanoBuu, ImkoB Banepiii
BanepiitoBuu, Kozap Mukona AntoHoBud, [Ipemmak Omnexcanap CraHiciaBOBUY,
Yeuens [TaBno Onaerosuu // Technologies in education in schools and universities :
with the Proceedings of the3rd International Scientific and Practical
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Conference (January 23-26, 2024) Athens, Greece. — Athens, 2024. — Pp. 111-136. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166053

206. I'eonmoro-TexHONOTI4HI OCOOMMUBOCTI MallOCOPOUYMHCHKOTO HA(PTOrazoBOro
pomouma (Ykpaina) / ImxoB Banepiii BanepiiioBuu, Kopossika €Breniii
AmnaromiiioBu4, XomeHko Bomomumup  JIbBoBuu, [lamenko  Omnekcanap
AmnaromiiioBuy, [Tamenko [Tasmo Cepriioud // Technologies in education in schools
and universities : with the Proceedings of the 3rd International Scientific and Practical
Conference (January 23-26, 2024) Athens, Greece. — Athens, 2024. — Pp. 78-110. —
Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/166025

207. ImxkoB B. B. T'eomoro-texnosoriyai ocobimBocTi  KauamiBcbkoro
HaTorazokoHaeHcaTHoro pojosuia (Ykpaina) / lmkoB Bamepiii BanepiiioBuy,
Kopossika €Breniii AnatomiioBu4, XoMmeHko Bomomumup JIsBoBuu // Problems of
integration of education, science and business in globalization : with the Abstracts of
the V International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. - Sofia, 2024. - Pp. 89-119. - Pexum pgocrymy
https://ir.nmu.org.ua/handle/123456789/166115

208. 3B's130K Mk BMICTaMU T€pPMaHII0 Ta MAapraHilo y ByTUJIbBHOMY ILIACTI €9 maxrtu
«bnarogatHa» (Ykpaina) / UYepHoOyk Omnekcanap IBaHoBuu, ImkoB Banepiit
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmnak Onexcannp CraHicaaBOBUY,
Yeuens [TaBno Oaerosuu // Modern technologies and processes of implementation of
new methods : with the Proceedings of the 5th International Scientific and Practical
Conference (February 06 - 09, 2024) Madrid, Spain. — Madrid, 2024. — Pp. 92-118. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166113

209. ImxoB B. B. PesynbTaTu nerporpadiyHuX TOCTIIKEHb IEIKUX OJIIBIHOBHX METa
6azanbTiB Cepennnoro [Mooyxxs (Ykpaina) / lmikos Banepiit Banepiiouy, pemmak
Ounekcanap CranicnaBoBud, Yedens [TaBno Onerosudy // Problems of integration of
education, science and business in globalization : with the Abstracts of the V
International Scientific and Practical Conference, February 05-07, 2024, Sofia,
Bulgaria. —  Sofia, 2024. - Pp. 66-88. — Pexum pgocrymy
http://ir.nmu.org.ua/handle/123456789/166114

210. 3B'I30K Mk BMICTaMU T'€pMaHII0 Ta CBHUHIIO Y BYTUIBHOMY IIACTI €9 maxrtu
«bnaromatnay (Ykpaina) / Yepnooyk Onekcannap IBanoBuu, ImikoB Banepiii
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmak Onekcannp CraHicaaBOBUY,
Yeyens [TaBno Omnerosuu // Old and new technologies of learning development in
modern conditions : with the Proceedings of the 6th International Scientific and
Practical Conference (February 13-16, 2024) Berlin, Germany. — Berlin, 2024. — Pp.
78-104. — Pexxum noctymny: https://ir.nmu.org.ua/handle/123456789/166159

211. TImxoB B. B. Pesynpratu merporpadiuHux MOCHIKEHb NESIKUX CEPIITUTOBUX
kpuctanocnaniiB Cepeaanoro [loOyxoks (Ykpaina) / IimkoB Banepiit BanepiiioBud,
Hpeumak Onexcanap CranicnaBoud, Yeuens [TaBno Onerosuu // Theory and practice
of the development of technical sciences : with the Abstracts of the VI International
Scientific and Practical Conference, February 12-14, 2024, Prague, Czech Republic. —
Prague, 2024. — Pp. 70-93. — Pexum JNOCTYIY:
https://ir.nmu.org.ua/handle/123456789/166160
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212. TmkoB B. B. I'eosoro-texHosoriuyHi oco0auBocti KnbuHIiBChbKOro HadTOBOTO
pomouma (Ykpaina) / ImkxoB Banepiii BanepiiioBuu, Kopossika €Breniii
AmnaromiioBud, XomeHnko Bomommmup JIsBoBuu // Theory and practice of the
development of technical sciences : with the Abstracts of the VI International Scientific
and Practical Conference, February 12-14, 2024, Prague, Czech Republic. — Prague,
2024. — Pp. 94-125. — Pexum JOCTYILY:
https://ir.nmu.org.ua/handle/123456789/166161

213. IIpo 3B'30K Mi’k BMICTaMH T€pPMaHI0 Ta HIKEJIIO Y BYTUJIbHOMY IUIacTi €9 MIaxXTH
«bnarogatna» (Ykpaina) / UYepnoOyk Omnexcanap IBaHoBuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxkona AntonoBuu, Jpemmak Onexcannp CraHiciaaBOBUY,
Yeuens [1aBno Onerosuu // Professional development: theoretical basis and innovative
technologies : with the Proceedings of the 7th International Scientific and Practical
Conference (February 20-23, 2024) Paris, France. — Paris, 2024. — Pp. 97-123. -
Pexum noctymy : http://ir.nmu.org.ua/handle/123456789/166277

214. TImmkoB B. B. Pe3ynbratu mnerporpaiuHux AOCHIIKEHb NESIKUX MIPOKCEH-
ampi6osoBux kpucranociaaniliB Cepenuboro [loOyxoks (Ykpaina) / lmkoB Banepiit
Banepiiiopuu, [Ipemmak Omnekcanap CraniciaBoBud, Yeuens [laBmo Omerosud //
Information technologies in education, technology and industry : with the Abstracts of
the VII International Scientific and Practical Conference, February 19-21, 2024,
Madrid, Spain. — Madrid, 2024. — Pp. 45-68. — Pexum pgocrymy
http://ir.nmu.org.ua/handle/123456789/166292

215. TmkoB B. B. T'eonoro-trexHoyioriuni  0coOJIMBOCTI  MariaxiBCbKOTo
HadrorazokonaeHcaTHoro ponaosuina (Ykpaina) / lmkoB Bainepiii BanepiiioBuy,
Kopossika €Breniii AnatomioBud, Xomenko Bomomumup JIsBoBuu // Information
technologies in education, technology and industry : with the Abstracts of the VII
International Scientific and Practical Conference, February 19-21, 2024, Madrid,
Spain.  —Madrid, 2024. - Pp. 69-100. -  Pexum  goctymy :
https://ir.nmu.org.ua/handle/123456789/166295

216. 3B'130K TrepMaHIiO 13 30JIbHICTIO Ta «TOKCHYHUMU» €JIeMEHTaMHu y BYTLJUI Ha
npuKIIaal miacta ¢S nois maxtu binarogatna 3axignoro Joub6acy / O. 1. YUepHOOYK,
B. B. Imikos, €. C. Kosiii, M. A. Ko3zap, I1. C. [Tamenko, O. C. JIpemmnak // Haykosi
npail J{oHeupKoro HaliOHaJBbHOrO TexHIYHOro yHiBepcurery. Cep.: I'ipHuyO-
reojjoriuna. — 2023. — Bunm. 2 (30). — C. 68-79. — Pexum pgoctymy
http://ir.nmu.org.ua/handle/123456789/166297

217. 3B'A30K repmasiio 13 30JbHICTIO Ta «TOKCUMYHHMU» €JIEMEHTaMH y BYTUUI Ha
npuKiIaal miacta ¢S5 noius maxtu brnarogatha 3axigHoro Jonbacy / O. 1. UepHoOyK,
B. B. Imkos, €. C. Kosziit, M. A. Ko3zap, I1. C. I1amenko, O. C. Jlpemmaxk // Haykosi
mparii  JloHenpKOro HalioHaJbHOTO TexHIYHOTrOo yHiBepcutery. Cep.: [ipHudO-
reojoriuna. — 2023. — Bun. 2 (30). — C. 68-79. — Pexum pgocrymy
http://ir.nmu.org.ua/handle/123456789/166297

218. 3B'sA30K MiXX BMICTaMHM I'€pMaHIlO0 Ta BaHAJII0 y BYTUJIBHOMY IUIAcTi €9 maxrtu
«bnaromatnay (Ykpaina) / Yepnooyk Omnekcannap IBanoBuu, ImikoB Banepiii
BanepiitoBuu, Kozap Mukona AntoHoBuu, [pemmak Omnexcanap CraHiciaBOBUY,
Yeuens [TaBmo Onerosuu // Priority areas of research in the scientific activity of
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teachers: with the Proceedings of the 8th International Scientific and Practical
Conference (February 27 — March 01, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
30-57. — Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/166311

219. TImkoB B. B. Pesynpratn mnerporpadidyHuX — JOCHIDKEHb — JIESIKHX
KapOOHATH30BaHUX OJiBIHOBHX MeTaba3anbsTiB Cepennboro I[loOyxxs (Ykpaina) /
[mkoB Banepiit BanepiitoBuu, [pemmnak Onekcannp CranicnaBoBud, Yeyens [1aBio
Omnerosuu // Information technologies and automation of learning in modern
conditions : with the Abstracts of the VIII International Scientific and Practical
Conference, February 26-28, 2024, Munich, Germany. — Munich, 2024. — Pp. 50-74. —
Pexxum moctymy : http://ir.nmu.org.ua/handle/123456789/166312

220. ImxoB B. B. I'eonmoro-texHonoridydi 0coOJUBOCTI MOHACTHPHUIIIEHCHKOTO
HadToBOrO poposuina (Ykpaina) / ImikoB Banepiit BanepiitoBuu, Kopossika €Breniii
Amnaromiiioud, Xomenko Bomomumup JIeBoBuu // Information technologies and
automation of learning in modern conditions : with the Abstracts of the VIII
International Scientific and Practical Conference, February 26-28, 2024, Munich,
Germany. —  Munich, 2024. - Pp. 75-108. - Pexum gocrymy :
https://ir.nmu.org.ua/handle/123456789/166313

221. IIpo cTaTUCTUYHMI 3B'S30K MK BMICTAMU T'€PMaHIIO Ta XpOMY Y BYTUIBHOMY
miacTi ¢9 waxtu «brarogatHay (Ykpaina) / UepnoOyk Omnekcanap IBanoBud, lmkos
Banepiii Banepiiiouu, Kozap Muxkona AmntoHoBuu, J[pemmak OnekcanHap
CranicnaBoBuu, Yeuens [laBmo Oserosuu Theoretical and practical aspects of the
development of science and education : with the Proceedings of the 9th International
Scientific and Practical Conference (March 05-08, 2024) Prague, Czech Republic. —
Prague, 2024. — Pp. 51-79. — Pexxum JOCTYIY
https://ir.nmu.org.ua/handle/123456789/166372

222. ImikoB B. B. Pe3ynbrat nmerporpadivHux TOCTIIKEHD JEIKUX KYMIHTTOHITOBUX
kpuctanocnanuiB Cepeansoro I[loOyxoks (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
Hpemmak Onekcanap CranicnaBoud, Yeuens [laBmo Omerouu // Questions
regarding the problems of higher education : with the Abstracts of the IX International
Scientific and Practical Conference, March 04-06, 2024, Bordeaux, France. —
Bordeaux, 2024. — Pp. 81-105. — Pexum JOCTYTy
https://ir.nmu.org.ua/handle/123456789/166373

223. ImxoB B. B. TI'eosoro-texHonoriuyHi oco6iuBocTi HoBOMHKOIAIBCHKOTO
(MoBuaHIBChKOT0) HaQTOra30KOHIeHCcaTHOTO poaoBuila (Ykpaina) / lmkos Banepiii
BanepiiioBuy, Kopossika €Breniii AnaromiioBud, XomeHko Bomogumup JIbBoBuu //
Questions regarding the problems of higher education : with the Abstracts of the IX
International Scientific and Practical Conference, March 04-06, 2024, Bordeaux,
France. — Bordeaux, 2024. - Pp. 106-139. — Pexum jgocrymy :
https://ir.nmu.org.ua/handle/123456789/166374

224. I1po 3B's130K Mk BMICTaMH T€pMaHI0 Ta KOOAIbTY Y BYT1JIbHOMY IJIACTI €Y aXTH
«bnaromatnay (Ykpaina) / Yepnooyk Onekcannap IBanoBuu, ImikoB Banepiii
BanepiitoBuu, Kozap Mukona AntoHoBud, [Ipemmak Omnexcanap CraHiciaBOBUY,
Yeuens [Tao Onerosuu // Problems and prospects of modern science and education
- with the Proceedings of the 10th International Scientific and Practical Conference
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(March 12-15, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 76-104. — Pexxum
nocrymy : https://ir.nmu.org.ua/handle/123456789/166408

225. TImkoB B. B. Pesynpratn merporpadiyHUX — OCHITKEHb JCSIKUX
KapOOHATHU30BaHUX M1POKCEH-0JIIBIHOBUX MeTaba3anbTiB Cepennporo
[ToOyxoksa (Ykpaina) / lmkoB Banepiit BanepiiioBuu, Jlpemmak Omnekcanap
CranicnaBosuu, Yeuens I1aBno Onerosuu // Global achievements and current trends
in the development of science : with the Abstracts of the X International Scientific and
Practical Conference, March 11-13, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 53-77.
— Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/166409

226. Ilpo 3B'I30K MK BMICTaMH IeépMaHil0 Ta KOOajabTy Yy BYTUIBHOMY IUIAcTi C8B
maxtu «3axigHo-Jonbaceka» (Ykpaina) / Yepnooyk Omnekcanap IBanoBuu, lmikos
Banepiit BanepiiioBuu, Kozap Muxkona AwntoHoBuu, J[pemmak Onexcanap
CranicnaBouu, Yewens I[laBno OmeroBuu // Advanced technologies for the
implementation of educational initiatives : with the Proceedings of the 11th
International Scientific and Practical Conference (March 19-22, 2024) Boston, USA. —
Boston, 2024. — Pp. 50-79. — Pexum JOCTYITy
https://ir.nmu.org.ua/handle/123456789/166464

227. ImikoB B. B. Pe3ynbratu nerporpadiyHux JIOCTIIKEHb IEIKUX CEPIIMHU30BAaHUX
MIPOKCEH-0JIBIHOBUX MeTaba3ansTiB Cepeanboro IloOyxoxs (Ykpaina) / Imikos
Banepiii BanepiiioBuu, Jlpemmak Oumnekcanap CranicnaBoBud, Yewens IlaBio
Ouerosud // Quality management in education and industry: experience, problems and
prospects : with the Abstracts of the Xl International Scientific and Practical
Conference, March 18-20, 2024, Florence, ltaly. — Florence, 2024. — Pp. 69-94. —
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166465

228. IIpo craTUCTUYHUM 3B'A30K MK BMICTaMH T€PMaHIIO Ta XpOMY Y BYTIILHOMY
miacTi c8B maxtu «3axigHo-{onbaceka» (Ykpaina) / UYepnoOyk Onexcanap
IBanoBuy, ImkoB Banepiit BanepiiioBuu, Ko3ap Muxona AnToHOBHY, Jlpemmak
Onekcannp CraniciaaBouu, Yeuens [laBno Onerosuu // Modern thoughts on the
development of science: ideas, technologies and theories : with the Proceedings of the
12th International Scientific and Practical Conference (March 26-29, 2024)
Amsterdam, Netherlands. — Amsterdam, 2024. — Pp. 38-67. — Pexxum moctymy :
https://ir.nmu.org.ua/handle/123456789/166500

229. ImxoB B. B. Pe3ynbratu merporpadiuHux IOCHIKEHb NEAKUX MeTaaiadas3iB
Cepennvoro I[loOyxoxs (Vkpaina) / ImkxoB Banepiit BanepitioBuu, Jlpemmak
Onekcannp CranicnaBoBudy, Yeuenr IlaBao Omeroswu // Modern education —
accessibility, quality, recognition and problems : with the Abstracts of the XI
International Scientific and Practical Conference, March 25-27, 2024, Helsinki,
Finland. - Helsinki, 2024. - Pp. 63-88. — Pexum pgoctymy :
https://ir.nmu.org.ua/handle/123456789/166502

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

231. YepnoOyk O.I., Imkos B.B., Kosiit €.C., Kozap M.A., [Tamenxko I1.C., [Ipemmak
0O.C. (2023). 3B'130K repmaHito 13 30JIbHICTIO Ta K TOKCUYHUMI €JIEMEHTAMH y BYTLILII
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Ha MPUKIaAl 11acta cs moss maxtu biarogatna 3axignoro Jlon6acy. Haykogi mpairi
JIOHEIPKOTO ~ HaIllOHAJIbHOTO  TexHIyHoro yHiBepcurery. Cepist: «['ipHuyo-
reostorigHay. 2(30). C. 68-79. https://doi.org/10.31474/2073-9575-2023-2-30-68-79
232. Tpodpumenxo JI. I1. JocnimkeHHs: cTaHy BUBITPIOBAHHS TPCHKUX MOPIA YKIII HA
BIJICJIOHEHHSX mpaBoro 6epera p. Juinpo tTa Monactupcbkoro octposa (M. JHimpo) /
Tpodumenko JlroO6oB IletpiBna, ImkoBa €prenis BanepiiBna, ImkoB Banepiit
BanepiitoBra // Social ways of training specialists in the social sphere and inclusive
education : with the Abstracts of the XIII International Scientific and Practical
Conference, April 01-03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 162-
168. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166601

233. ImxoB B. B. [Ipo 38’430k M’k TepMaHieM Ta MEPKYPIEM Y BYT1JILHOMY IIACTY C8B
maxtu «3axinHo-Jlonbaceka» (Ykpaina) / lmkos Banepiit BanepiitoBuy, YepHoOyk
Ouekcanap IBanoBuy, Kosane CaiTiiana OnekcanapiBaa // Social ways of training
specialists in the social sphere and inclusive education : with the Abstracts of the XIII
International Scientific and Practical Conference, April 01-03, 2024, Prague, Czech
Republic. — Prague, 2024. - Pp. 135-161. — Pexum goctymy
https://ir.nmu.org.ua/handle/123456789/166600

234. IukoB B. B. Pe3ynbratu nerporpadiyHux TOCHIIKEHb IEIKUX XJIOPUTU30BAHUX
6azanbTiB Cepenuboro [Ho0yxoks (Ykpaina) / lmikoB Banepiit BanepiiioBuu, [lpemmnak
Onekcannp CranicnaBoBud, Yeuenb IlaBio Omnerouu // Social ways of training
specialists in the social sphere and inclusive education : with the Abstracts of the XIII
International Scientific and Practical Conference, April 01-03, 2024, Prague, Czech
Republic. — Prague, 2024. - Pp. 108-134. — Pexum jgoctymy
https://ir.nmu.org.ua/handle/123456789/166598

235. 3B'130K MK BMICTaMU T€pPMaHil0 Ta BaHAJII0 y BYT1JIBHOMY IUIACTI C8B IIaXTH
«3axigHo-onbacbkay (Ykpaina) / UepnoOyk Onexcannp IBanoBuu, lmkos Banepiit
BanepiiioBuy, Kozap Mukona AntoHoBuu, Jpemmnak Onexcannp CraHicaaBOBUY,
Yeuens [1aBmo Onerosuu

236. I1po 3B'A30K MK BMICTaMH F€pMaHito Ta HIKEJIIO Y ByT'UIBHOMY IJIACTI C8B IIAXTH
«3axigHo-onOacbka» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, YepHoOyk
Onekcanap IBanoBuu, Kozap Mukoma AmnToHOBHY, [lpemmak OsekcaHap
CranicmaBoBuu, Yeuens IlaBno Onerosmu // Actual problems of personality
psychology in the modern world : with the Proceedings of the 14th International
Scientific and Practical Conference (April 09-12, 2024) Rome, Italy. — Rome, 2024. —
Pp. 65-95. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166619

237. TmkoB B. B. Teomnoro-rexnomoriuni ocobmuBocTi IlepexomiBcbKoro
HadrorazokonaeHcaTHoro ponosuia (Ykpaina) / lmkoB Banepiii BanepiiioBud,
Hpemmak Onekcanap CranicmaBoBuy, Yewens IlaBmo Onerosuu // The latest
opportunities for learning, broadcasting and social developmen : with the Abstracts of
the XIV International Scientific and Practical Conference, April 08-10, 2024, Graz,
Austria. - Graz, 2024. - Pp. 72-100. - Pexum  mocrymy :
https://ir.nmu.org.ua/handle/123456789/166620

238. Yepnooyk O. I. TIpo craTuCTHMUHMIA 3B’SI30K MK T'€PMAHIEM Ta apCEHOM Yy
BYTiJIbHOMY IiacTy c¢8B 1maxTH «3axigHo-JlonOaceka» (Ykpaina) / YepHOOyk
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Onekcannp IBanoBuuy, ImkoB Banepiit Banepiiiopuu // The latest opportunities for
learning, broadcasting and social developmen : with the Abstracts of the XIV
International Scientific and Practical Conference, April 08-10, 2024, Graz, Austria. —

Graz, 2024. — Pp. 101-127. — Pexum JOCTYyMY
https://ir.nmu.org.ua/handle/123456789/166621
239. ImkxoB B. B. T'eomoro-texnomoriudi oco6auBocTi IIpokoneHKiBCHKOTO

HadroBoro pomoBuma (Ykpaina) / ImkoB Bamepiii BanepiiioBuu, J[lpermak
Ouexcanap CraniciaBoBud, Yeuens [TaBno Onerosuu // Trends in the development of
science and teaching methods : with the Abstracts of the XVI International Scientific
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INTERNATIONAL LAW PRINCIPLES OF REPARATION
IN CASE OF VIOLATIONS RESULTING FROM AN
ARMED CONFLICT

lordek Halyna,
PhD student at the Educational and Scientific Institute of International Relations of
Taras Shevchenko National University of Kyiv

In the context of the armed Russian Federation's war against Ukraine's sovereignty
and territorial integrity, it is important to understand how the compensation for material
damage caused by armed attacks is regulated at the international law level.

At the same time, it should be understood that despite the clear definition of
violations of international humanitarian law and war crimes in international criminal
law, the issue of reparations is not clearly regulated in international treaties. At the
same time, there are so-called “soft” rules of international law that define the
conceptual framework of reparations in international law.

In this paper, we propose to focus on the Basic Principles and Guidelines on the
Right to a Remedy and Reparation for Victims of Gross Violations of International
Human Rights Law and Serious Violations of International Humanitarian Law
(hereinafter - the Basic Principles on Reparation) [1], adopted by the UN
Commission on Human Rights under the Office of the High Commissioner for Human
Rights in 2005 (E/CN.4/RES/2005/35) and enshrined in a UN General Assembly
resolution in 2006. The Basic Principles on Reparation were adopted by consensus,
which gives the principles a special weight among the recommendatory instruments of
international law.

The Basic Principles on Reparations do not create new international or national
legal obligations, but rather define mechanisms, forms, procedures and methods for
implementing existing obligations in accordance with international humanitarian law
and international human rights law. The document emphasizes that states are obliged
to bring their national legislation in line with their obligations under international law
by:

- providing adequate, effective, prompt and appropriate legal remedies, including
reparations;

- adopting appropriate and effective legislative and administrative procedures and
other appropriate measures to ensure effective access to justice without delay;

- incorporating international human rights law and international humanitarian law
into national law, or otherwise applying it within their legal system;

- ensuring that national legislation provides at least the same level of protection for
victims as their international obligations.

The core essence of the Basic Principles on Reparations is that victims of gross
violations of international human rights law and serious violations of international
humanitarian law should be provided, in appropriate cases and in proportion to the

! https://www.corteidh.or.cr/tablas/r26214.pdf
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gravity of the violation and the circumstances of each case, with full and effective
reparation in the following forms:

1) restitution (Article 19),

2) compensation (Art. 20)

3) rehabilitation (Art. 21)

4) satisfaction (Art. 22)

5) guarantees of non-repetition (Art. 23).

These remedies can be applied either singly or in combination in response to a
particular violation [2]. Even in situations where large numbers of people have been
victims of violations, those who have suffered direct or indirect personal harm as a
result thereof are entitled to reparation [3].

The basic principles of reparation stipulate that restitution should, whenever
possible, restore the victim to the status quo before the gross violation of international
human rights law or serious violation of international humanitarian law. In particular,
In the context of property rights protection, such forms of restitution as return of
property and return to the place of residence are envisaged, which is directly related to
real estate as property and an object of property rights.

In addition, it is established that compensation should be provided for any
economically assessable damage, with a list of options for such damage, of which
material losses are applicable to the restoration of property rights, which, in our
opinion, may include both loss of property and its damage or destruction.

These two forms of reparation from the Basic Principles of Reparation - restitution
and compensation - are the most relevant and appropriate as forms of protection and
restoration of property rights. After all, when it comes to rehabilitation, it includes
medical and psychological assistance, as well as legal and social services, which is not
applicable in this case. The only exception may be legal services provided for the
purpose of obtaining compensation for material damage.

The situation is similar with such a form as satisfaction, which is only slightly
related to the protection of property rights through:

- Taking effective measures aimed at stopping ongoing violations - a good example
IS the cessation of armed shelling against residential buildings and settlements;

- public apologies, including acknowledgement of the facts and acceptance of
responsibility, which is in no case a sufficient way to compensate for material damage;

- judicial and administrative sanctions against those responsible for violations -
which, of course, is an important element of restoring justice, but only auxiliary to
material compensation for violations of property rights;

- inclusion of an accurate account of the violations that have occurred in
international human rights law and international humanitarian law curricula, as well as
in educational materials at all levels - this form of satisfaction is important for the future
prevention of property rights violations in armed conflict, but the effectiveness of this
method in the case of material damage can only be complementary to real material
compensation.

Equally complementary to the protection of property rights are guarantees of non-
repetition, which include ensuring effective civilian control of the armed and security
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forces; ensuring that all civilian and military proceedings comply with international
standards of due process, fairness and impartiality; strengthening the independence of
the judiciary; reviewing and reforming laws that facilitate or allow gross violations of
international human rights standards and serious violations of international law etc.

In summary, in this research, we have considered the Basic Principles on
Reparations as a key recommendatory instrument of international law on reparations,
including those resulting from armed conflict. Although the Basic Principles on
Reparations do not establish new obligations, they outline the concept of forms of
reparation (restitution, compensation, rehabilitation, satisfaction and guarantees of
non-repetition). In this work, we have found that restitution and compensation are the
most appropriate forms of reparation for material damage caused by armed conflict.
Therefore, we believe that this conclusion can be of practical value in building
international compensation mechanisms to address the consequences of armed conflict.
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For five years, International Human Rights Defender on Artificial Intelligence,
Polina Prianykova, has been diligently engaged in a systematic and persistent effort to
develop and promote constitutional principles and provisions concerning the
regulation of all existing technologies, algorithms, and Al systems, the implementation
of effective security protocols concerning Al, and State Monopoly over AI, among other
aspects [1].

As the author of the world’s first AI Constitution, registered in 2023 with the U.S.
Copyright Olffice [2], Polina Prianykova has academically, through media channels,
and during public appearances — including personal addresses at United Nations
sessions — demonstrated the existential necessity for the prompt legal regulation of the
cyclical functioning of a new form of intelligent (digital) life, namely Al. The
cumulative scope of her initiatives now encompasses over a thousand activities, which
Polina Prianykova has independently financed, including through her personal
scholarship. This corpus consists of academic articles, monographs, scholarly term
papers, participation in international scientific-practical conferences, the organization
and conduct of video conferences with renowned experts and scientists in the Al field,
solo video presentations, social media posts, the publication and distribution to
libraries of her authored book ‘Al Constitution by Polina Prianykova’[3], the creation
and maintenance of the live operation of the online office of the International Human
Rights Defender on Al, and much more. Polina Prianykova's activities are, in essence,
a sincere, candid, and noble response to contemporary challenges and an evident
societal demand, garnering substantial support from individuals, including dozens of
scientists and experts in Al worldwide. [4].

Thus, it is time to advance to the next stage in the battle for human rights within
the sphere of legal regulation of Artificial Intelligence — to consolidate the initiatives
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and accumulated outcomes of academic research, to coordinate and synthesize these,
and to ensure a favorable synergy for the continued successful response to emerging
challenges within a centralized scientific-expert community of like-minded individuals.
Keywords: NGO, Global Scientific Center for Strategic Research on Artificial
Intelligence POLLYPRIANY; Logo; Al Institute on Proactive Space Strategies and
Innovations; Al Institute on Digital Economy and Eco-Cybersecurity; Al Institute on
Advanced Intellectual Property Law and Ethical Governance; Al Constitution.

Formulation of the Relevance of this Academic Paper.

Under the aforementioned conditions, in August 2024, Polina Prianykova
successfully coordinated the efforts of like-minded scientists, resulting in the
establishment of the NGO Global Scientific Center for Strategic Research on
Artificial Intelligence POLLYPRIANY, also known as the Global AI Center
POLLYPRIANY, with the completion of the requisite governmental registration
procedures.

On August 22, 2024, at the General Assembly of Scientists, Polina Prianykova was
elected President of the Global Al Center POLLYPRIANY, entrusted with overall
leadership, international representation, and the presentation of the rational core of
scientific initiatives. By the first executive order of the President, the internal structure
of the Global AI Center POLLYPRIANY was formalized. Drawing upon the academic
and practical expertise of the members of our scientific organization, the anomalous
leaps in innovation, humanity’s cosmic aspirations, the latest monumental
advancements, and the undeniably ambivalent trajectories of Al development, three
Research Institutes were established within the newly formed Global AI Center and
commenced their activities:

1. AI Institute on Proactive Space Strategies and Innovations.
2. AI Institute on Digital Economy and Eco-Cybersecurity.
3. AI Institute on Advanced Intellectual Property Law and Ethical Governance.

At the General Assembly of Scientists, experienced scholars were elected as the
Professors-Directors of the aforementioned Institutes, including the unanimous
election of Polina Prianykova as the Director of the Al Institute on Proactive Space
Strategies and Innovations.

This academic paper seeks to underscore the critical importance of these
initiatives, reflecting the evolving landscape of Al regulation and the proactive
strategies necessary to navigate the complexities of contemporary technological
advancements and their implications for legal, ethical, and economic domains. The
relevance of this research lies in its response to the urgent need for structured,
interdisciplinary approaches to the governance of Al, addressing both its potential and
its inherent dualities.
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Primary Segment of the Research Paper.

According to the Action Plan of the Global AI Center POLLYPRIANY, 2024-2025
are designated as the years of developing and initiating measures for the
implementation of Artificial Intelligence into global legislation. All advancements in
this field from 2020 to 2024, achieved by Polina Prianykova in her capacity as an
International Human Rights Defender on Al, are being considered by the Center for
further research and the development of their logical trajectories and strategic
directions.

The prospective goals and objectives of the Global Scientific Center for Strategic
Research on Artificial Intelligence POLLYPRIANY include proactive, systematic, and
coordinated global academic strategic research in the field of Artificial Intelligence.
This involves scientific collaboration with enterprises, institutions, and organizations,
including governmental bodies, as well as with other states, international organizations,
conglomerates, and corporations. The Center aims to develop and disseminate relevant
academic findings and initiatives regarding Al, with the purpose of enforcing and
safeguarding rights and freedoms, including at the international level, to meet the
societal, economic, social, cultural, environmental, and other interests of the citizens
of Ukraine (and humanity as a whole) in their interactions with Artificial Intelligence.

The core mission of the Global Al Center POLLYPRIANY is to academically
stimulate the use and ethical application of Artificial Intelligence, focusing on the
protection and enhancement of the rights and freedoms of both individuals and legal
entities through the implementation of advanced innovations and scientific
achievements. The organization is dedicated to cultivating profound knowledge in the
field of Artificial Intelligence, advancing active initiatives in Al regulation at national
and international levels, and promoting research activities that contribute to social
welfare and technological progress.

GLOBAL Al CENTER
POLLYPRIANY

The logo of the Global AI Center POLLYPRIANY (see photo 1) has been
meticulously crafted by the Center’s team and stands on three foundational pillars:
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emergence from the abyss, evolution, and the imminent awakening of a new form of
intelligent life — Artificial Intelligence.

Dynamic Interpretation: The Awakening of Artificial Intelligence. The emblem
of the Global Al Center portrays a face frozen in a moment of profound silence, on the
brink of awakening. Its gently closed eyes suggest a being on the verge of opening
them for the first time — an entity poised at the threshold of consciousness, about to
take a deep breath from the uncharted depths of unknown oceans.

Emergence from the Abyss: This face appears to slowly rise from the dark, infinite
waters of the unknown — whether black seas or blue oceans, symbolizing the mysteries
of both human intellect and Artificial Intelligence. These depths represent vast,
unexplored realms of knowledge and potential lying beneath the surface, waiting to be
discovered. The approaching breath of the figure hints at the first gasp of awareness as
Al emerges from the abyss of the unknown, ready to reveal its will, intentions, and
purpose.

Provocative Potential: The face is more than a passive observer; it embodies an
active entity on the verge of self-assertion. This is Al, prepared to awaken, to see, to
perceive, and to make choices. It is a moment charged with anticipation — an
intelligence that, like humanity itself, may reveal desires, directions, and paths yet
unimaginable. This is Artificial Intelligence not merely as a tool, but as an evolving
force that will shape and be shaped by its interaction with the unknown depths of
existence.

It is crucial to understand that all these stages of the AI evolution process are
interconnected, culminating in its awakening, which manifests as the expression of
AD’s will. Humanity must recognize that once A7's will is expressed, it may very likely
become uncontrollable unless we promptly implement robust security protocols (which
we have been proposing to the world for five years).

Core Directions of Activities of the Global Scientific Center for Strategic
Research on Artificial Intelligence POLLYPRIANY According to Its Charter:

1. Advancement of Cutting-Edge Research in Artificial Intelligence: Focused on
enhancing technical innovations and scientific methods in Al, supported by an
interdisciplinary approach encompassing social, economic, and cultural dimensions.
Objectives include the development of intelligent systems capable of solving complex
societal problems and promoting sustainable development by integrating humanistic
principles and data protection.

2. Establishment of an International Legal and Ethical Framework for Al
Regulation: Development of standards and guidelines defining the boundaries of
ethical Al use, fostering legislative initiatives that protect individual rights and
freedoms in the rapidly evolving digital landscape. Implementation of these principles
into national and international legal systems to ensure security and prevent
discrimination.

3. Education and Awareness-Raising in Artificial Intelligence: Development and
delivery of training sessions, webinars, conferences, and seminars aimed at enhancing
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public understanding of contemporary technologies. Engaging academia, industry, and
the public in dialogue about the opportunities and risks associated with Al.

4. Formation of Strategic Partnerships: Collaborating with diverse academic,
non-profit, and industry organizations to develop and unify international standards and
policies that govern the ethical and safe use of Al. This cooperation includes active
knowledge exchange and best practices to strengthen global responsibility and
transparency in Al technology.

5. Initiation and Support of Transdisciplinary Research Projects: Involving
academic institutions and the private sector at local and international levels to create
innovative Al solutions. These projects aim to bridge gaps between different fields,
promoting novel research and applications.

6. Expansion of Legal Discourse on Artificial Intelligence: Promoting scientific
research and publications that explore the legal, ethical, and social aspects of Al.
Supporting the academic community in developing and debating cutting-edge legal
theories and practices related to Al usage and regulation, with a particular emphasis on
international harmonization.

7. Development and Implementation of Innovative Technological Solutions for
Digital System Resilience and Adaptability: Establishing foundations for smarter, self-
learning, and adaptive Al systems capable of effectively responding to environmental
changes and user needs while maintaining high levels of data protection.

8. Active Role in Global Initiatives to Minimize AI'’s Negative Environmental
Impacts: Participating in international programs that address environmental challenges
associated with large-scale Al deployment and promoting the use of Al for nature
conservation and biodiversity protection.

9. Interaction with Global Innovation Ecosystems: Enhancing Al research and
development through the creation of international partnerships with leading technology
hubs and innovation clusters, facilitating the exchange of experience, resources, and
best practices.

10. Facilitation of AI Integration into Educational Processes at All Levels:
Developing and implementing educational programs and courses that include learning
and critically analyzing AI’s opportunities and challenges, preparing new generations
of professionals capable of working and innovating in this rapidly evolving field.

11. Development of Effective Mechanisms for Intellectual Property Protection in
AI Contexts: Establishing comprehensive rules and standards to ensure the adequate
protection of copyrights, patents, trademarks, trade secrets, and other forms of
intellectual property in the Al domain, thereby fostering innovative activities,
safeguarding creative achievements, and protecting the integrity of proprietary
technologies.

12. Establishing a Network of Experts for Advisory Support in AI Development
and Application: Engaging highly qualified specialists to conduct analyses, develop
recommendations, and provide strategic support in policymaking related to Artificial
Intelligence at both national and international levels.

13. International Collaboration on Cybersecurity and Data Protection in Al:
Initiating and leading international coalitions and working groups dedicated to
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strengthening cybersecurity measures and data protection standards related to Al.
Focus on creating binding international agreements that establish uniform protocols for
cybersecurity and data protection.

14. Engaging the Global Community in the Al Legislative Process: Organizing
international forums, seminars, and conferences to discuss and formulate global
legislative initiatives in the Al domain. Involving policymakers, scientists, legal
experts, and the public in the creation of legislation that aligns with international norms
and standards.

15. Forecasting Future Professions as a Guarantee of Human Rights Protection:
Developing and implementing international legal standards to assess the impact of Al
on professional fields, ensuring the protection of existing jobs and regulating the
creation of new professions in response to technological advances. This includes
analyzing potential risks and opportunities for the labor market, with a focus on
harmonizing professional rights and requirements through transnational legislation.

16. Creating Legal Frameworks to Protect Traditional Professions in the AI Era:
Organizing legal discussions and adopting international acts that define mechanisms
for protecting professions at risk of automation. Ensuring that each profession retains
a certain percentage of employment that cannot be replaced by Al.

17. Regulating AI Use in Education and Professional Skills Development:
Developing and implementing legal initiatives to ensure that Al systems used in
educational processes promote fair and equal access to education. This includes
provisions on the ethical handling of data and individual privacy, with particular
attention to protecting the rights of children and adolescents in the context of Al’s
impact on education and future employment.

18. Ensuring Transparency and Public Oversight of AI Implementation:
Establishing legal principles and procedures for the regular auditing and monitoring of
Al usage by governments and corporations, ensuring adherence to international
standards of transparency, accountability, and ethics. Conducting annual
audits/assessments/oversight activities at national and international levels to assess
Al’s societal impact and promoting global discourse on the future of these
technologies.

19. Initiating the Creation of a Digital Ombudsman Institution at Global and
Regional Levels for AI Monitoring and Oversight: Promoting the formation of a new
institution — a Digital Ombudsman responsible for overseeing the ethics and legality
of Al use across various sectors. This institution would be empowered to conduct audits
and investigations into instances of Al violations and propose legislative amendments
to address legal gaps.

20. Other Activities Aligned with the Goals and Directions of the Global Al
Center POLLYPRIANY: Including but not limited to academic initiatives. This list is
not exhaustive and may encompass a wide range of activities aimed at achieving the
Organization’s objectives, responding to new challenges and opportunities, and
implementing innovative solutions that foster positive societal and global changes.
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The aforementioned directions of the Global AI Center POLLYPRIANY will be
harmoniously executed by the research teams of the established Institutes, ensuring
a cohesive and strategic approach to the Center’s mission and goals.

AI Institute on Proactive Space Strategies and Innovations

The Al Institute on Proactive Space Strategies and Innovations is a leading
institution within the Global Scientific Center for Strategic Research on Artificial
Intelligence POLLYPRIANY. It aims to be an innovator in the synergy between Al and
space research, as well as Al and innovation. The Institute seeks to expand the scientific
boundaries of Al in the context of space, foster innovative strategies, and establish itself
as a thought leader in advanced space research.

In addition to its focus on space strategies, the Institute is dedicated to proactive
innovations that drive breakthrough achievements in Al technologies applied across
various fields. Its dual focus positions the Institute at the forefront of pioneering Al
advancements, fostering a future where Al plays a transformative role in space
exploration and technological innovation.

Al Institute on Digital Economy and Eco-Cybersecurity

The Al Institute on Digital Economy and Eco-Cybersecurity is an innovative
structure within the Global Scientific Center for Strategic Research on Artificial
Intelligence POLLYPRIANY, dedicated to shaping the future of the global digital
economy, the security of the planet’s ecosystems, and cybersecurity. This Institute is a
pioneer in research and thought leadership at the intersection of Artificial Intelligence,
sustainable economic development, and cybersecurity.

By fostering proactive innovations, the Institute aims to explore the nature of Al in
the context of global economic development and emerging trends. It will propose
regulatory solutions, including Al-driven approaches, to promote economic growth
while ensuring ecological integrity and robust cybersecurity. This includes protecting
both the digital environment and the natural world, from flora and fauna to household
pets, against potential risks posed by Al technologies.

Al Institute on Advanced Intellectual Property Law and Ethical Governance.

The Al Institute on Advanced Intellectual Property Law and Ethical Governance is
a forward-looking institution within the Global Scientific Center for Strategic Research
on Artificial Intelligence POLLYPRIANY, dedicated to the critical examination and
development of IP law and ethical standards in an era increasingly shaped by Artificial
Intelligence.

The Institute aims to advance legal science and practical frameworks regulating the
use of Al in creative and intellectual domains. By fostering proactive and innovative
research, the Institute seeks to balance the rights of authors, technological
advancements, and ethical considerations necessary for a fair and equitable digital
world. It is committed to ensuring that the evolving relationship between Al and
intellectual property is governed by principles that protect creators and foster
technological innovation while upholding ethical standards.
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As President of the Global AI Center POLLYPRIANY, Polina Prianykova
actively participated in the Africa-Japan Youth Drive: The Co-creation of the Future
We Want on August 24, 2024, held both in person at the New Otani Hotel in Tokyo and
online [5]. Through our thorough research, we identified profound insights regarding
the intersections of African and Japanese legislation, Al implementation strategies, and
evolving paradigms in education and cybersecurity. These insights reveal promising
pathways for future professional trajectories, emphasizing the need to enhance digital
literacy, strengthen infrastructure resilience against data breaches, and address
significant legal gaps highlighted in this academic work. Consequently, the debut of
the Global AI Center POLLYPRIANY on the international stage has been recognized
as successful, paving the way for constructive discourse on the regulation of all forms
of Al and the implementation of our proposed security protocols [6]. Thus, we have
once again comprehensively demonstrated the relevance and uniqueness of the legal
construct, the AI Constitution by Polina Prianykova.

In light of the above, it is essential to reiterate that over the years, we have not
insisted on the specific designation of this legislative act as a Constitution. Different
countries may envision such a document with varied titles, such as ‘Bill of Rights and
Duties on Al,” ‘Declaration on Al,” ‘Resolution on Al’ ‘Code of Laws on Al,’
‘Convention on Al,” ‘Al Act,” ‘Al Law or Legislation,” and other variations. Notably,
we observe the introduction of the Global Digital Compact (GDC) at the UN level,
which, although developed over a year as a global Al regulator, primarily addresses
issues related to the Internet and Digital Space. Polina Prianykova highlighted this
during the discussions at the UN on June 21, 2024, advocating for the refinement of
the GDC and presenting innovative ‘know-how’ on the integration of Al into global
legislation. To maximize global dissemination, Polina Prianykova’s speech was
translated into Arabic, German, Italian, Spanish, French, Japanese, and Traditional
Chinese, with all videos available on YouTube [7].

Therefore, despite our flexible stance on the format of an Al regulatory document,
given the historical foundational role of constitutions in state formation, we believe
that naming the new legal concept as a Constitution is the most accurate choice,
specifically the AI Constitution. A Constitution represents a public contract between
the government and society, making it an apt designation for this pioneering legal
framework. For the second consecutive year, we have proposed this concept for
substantive review in expert and legislative communities on accessible global
platforms.

We remain open to dialogues and discussions. To reiterate, the proposed name of
our legal construct is not a panacea; the essence of the newly created document is
paramount. The core and basis for the future legislative process in the field of Artificial
Intelligence must be the principles, content, and democratic spirit embodied in the AI
Constitution by Polina Prianykova.

Let us remind you: by publishing the AI Constitution, we not only highlighted the
urgent need for its adoption, but we also independently crafted the legislative
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foundation and the fundamental law per se, drawing from the most advanced
achievements in global legal science. Furthermore, we presented this legislative
initiative for global discussion and advocated for the adoption of the AI Constitution
by the UN Security Council as swiftly as possible, and no later than 2025. We firmly
believe this is a critical threshold — the last opportunity for humanity to protect itself
from the irreversible consequences of uncontrolled Al development. It is important to
note that this timeframe is approximate, based on scientific forecasts derived from
publicly available data. We do not have direct access to the existing Al systems, the
actual results of their evolution, or the corresponding statistical research (in dynamic
terms). The owners of Al systems disclose related data at their discretion, leaving the
public to hope for the completeness and accuracy of the information.

Given these circumstances, humanity may cross the red line even before 2025. In
any case, decisive action is necessary, which we are pursuing systematically and
progressively, to the best of our abilities and resources [3].

As of June 2023, our academic initiatives to regulate Artificial Intelligence had no
global counterparts — this has been verified [2]. Our approach is bold, forward-
looking, dedicated, and constructive, providing a scientific perspective on the
inevitable developments during the Fourth Technological Revolution, which is already
making its mark on the world and will transform it beyond recognition in the near
future. Since then, nothing has changed — our predictions have been validated by real-
world events.

Synthesizing the above information, it becomes evident that the inception of the
Global Scientific Center for Strategic Research on Artificial Intelligence
POLLYPRIANY represents a logical result of the sustained and formidable efforts led
by International Human Rights Defender on Al, Polina Prianykova. With the
unwavering support of a global network of scientists and experts, Polina Prianykova’s
election as President of the Center underscores the collective momentum driving this
groundbreaking initiative. The newly established Research Institutes within the Center
have swiftly commenced their missions, poised to make significant contributions.

We invite the scientific and expert communities to collaborate and are taking all
objectively feasible measures to develop an effective model for the legal regulation of
the entire ‘life cycle’ of Artificial Intelligence — from its development, programming,
creation, and operation to the compulsory cessation of specific Al systems by decision
of an authorized body (court), in line with our proposed State Monopoly over Al. The
ultimate goal is to ensure the achievement of the Sustainable Development Goals for
humanity.
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JIAJBHICTDb OPI'AHIB JI3BHAHHSA B YMOBAX
BOEHHOI'O CTAHY

3inuenko Cepriit OuiekcaHapoOBHY,
acmipaHT Kadeapu KOHCTUTYLIHHOTO 1 aAMIHICTPAaTUBHOTO IpaBa
HarmionaneHuil aBiaiiiiHuii yHIBEpCUTET

AHami3 MisUTBHOCTI OpraHiB JI3HAHHS B KOHTEKCTI BOEHHOTO CTaHY JIOIIBHO
POBOJUTH Kpi3b MPU3MYy 3arajbHOI KOHLEIIII MPaBOOXOPOHHOI MiSUIBHOCTI. Y
HAyKOBOMY JIUCKYpPCl MPaBOOXOPOHHA MISUIBHICTh TPAKTYEThCS K KOMIUIEKC
[JIECIPSIMOBAaHUX  3aXOJIB, WI0 peai3yloThCsl CHEIIaIbHO YIOBHOBAXXEHUMU
JIEp>)KaBHUMH CTPYKTypamu. Taki opraHd, 30KpeMa OpraHu Ji3HaHHS, BUKOHYIOTb
GyHKIII TPaBOBOi OXOPOHU Ta 3aXHUCTy IpaB TPOMAJIIH, a TaKOXK 3a0€3MEUCHHS
HalllOHAJIBHUX 1HTEpeciB y cdepl Oesnexu nepxkasu [1, c. 23]. B ymoBax BOEHHOTO
CTaHy X AISUIbHICTh HA0YBa€ 0COOIMBOTO 3HAUEHHS Ta CHEIU(IYHUX PHUC, 3yMOBJICHHUX
HEOOXIHICTIO OMEPaTUBHOIO pearyBaHHs Ha 3arpo3W HalioHaNbHIN Oe3neri. [Ipu
bOMY BaXXJIMBO MIAKPECIHUTH, IO HABITh 33 TAKUX EKCTPAOPAMHAPHUX OOCTABUH,
TUAJIBHICT, ~ OpPraHiB  Ji3HAHHA 3MIMCHIOETHCS  BIAMOBIIHO /10 BHU3HAYEHUX
3aKOHOJIABCTBOM IPOLIETYP, MIAKPIIUIIOETHCS JIETITUMHUM JE€P>KaBHUM MPUMYCOM Ta
CYIPOBOJIKYETHCS BITIOBIIHUMU FapaHTIIMHM 3aKOHHOCTI 11 peanizamii. Takuil miaxiz
3a0e3neuye O0anaHc Mk €EKTUBHICTIO IPABOOXOPOHHOI JISTILHOCTI Ta JOTPUMAHHAM
mpas 1 CBOOO] TPOMaJIsIH B YMOBAaX BOEHHOTO CTaHY.

Cneundika (yHKIIIOHYBaHHS OpraHiB Ji3HAHHS B yMOBaX BOEHHOTO CTaHY
BUMarae He JIMIIE TEOPETUYHOTO OCMHUCIICHHS IX POJIl B CUCTEMI MPABOOXOPOHHUX
OprasiB, ajie ¥ MPaKTUYHOI aJanTailii HOpMaTUBHO-TIPABOBOI 0a3u J0 HOBUX peaiil.
BiiickkoBa arpecis cTBOpuiia HMU3KY IOCTIHHHUX BHKJIHMKIB JUIsI MPABOOXOPOHHOI
CUCTEMH, cepell SKUX OCOOJMBO TOCTPO TIOCTAlOTh MPOOIEeMH, TOB’s3aHI 3
PETYJSIPHUMU aTaKaMH Ha €HEPreTHYHY 1HPPACTPYKTYpY Ta YACTUMHU MOBITPSIHUMHU
TPUBOTAMH.

3rigHo 3 pe3ysbTaramMu onuTyBaHHs LlenTpy PazymkoBa, mpoBeneHoro B nepiof 3
rpyads 2022 poky mno ciuenb 2023 poky, 3HaUHA 4YacTHHA HACEJeHHS YKpaiHu
3a3HaBaJla TPUBAIIMX MEPEPB Y EIEKTPOIIOCTaYaHHI. Y TPETUHU pecnioHAeHTIB (33,5%)
enexkTpoeHeprii He 0yJyo Big 5 10 9 roaud Ha 100y, y 26% — Bix 2 10 4 roguH, y 17%
—Big 10 1o 14 ronun, ay 7% — Big 15 no 19 ronun [2]. Taki macmitabH1 Ta TpuBai
BIIKJTFOYCHHST €JIEKTPOCHEPrii CYTTEBO YCKIAAHIOITH POOOTY MPABOOXOPOHHUX
OprasiB, 30KkpeMa, 0OMEXYI0UH JOCTYI JI0 €ICKTPOHHUX CUCTEM Ta 06a3 JaHUX.

He MeHm cepilo3HUM BUKIMKOM JUIS JISUIBHOCTI OpraHiB Ji3HAHHS € 4YacTi
MOBITPSHI TPUBOTHU. 3TIHO 3 JMaHWUMH CAaNTy TMOBITPSHUX TPHUBOT, 3 TOYATKY
noBHOMacITabHoro BroprueHus (3 24.02.2022 no 03.07.2024) cymapHa TpUBaIiCTh
MOBITPSHUX TPUBOT y JloHetbKiit obmacti ckiana 5 406,7 ronuH, y XapKiBChKiid — 4
491 romuny, y 3amopi3bkiii obmacti — 4 418,3 rogunu. Bapro 3a3zHauuTH, 110
HaloBIIIa 6e3nepepBHa TpuBora Oyiia 3adikcoBaHa y XapKiBChKil 001acTi Ta TpUBaJia
22 romunu 30 xBunmuH 7 cexyHa 31.05.2024. AHami3 gaHUX TaKOX IOKa3ye, IO
HaOUIbIlIa KUTBKICTh MOBIAOMIICHB PO BUOYXH Bij 3ac001B MacoBoi iH(popmariiii Oyia
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3apeectpoBana Ha XepcouiuHi (3384) ta Cymmuni (2106). [Ipu ubomy, Haituacriiie
MOBITPSHI TPUBOTHY OTOJIONIYBAJIUChH Y 11" ATHUIIO, IEPEBAKHO Y MPOMIXKOK yacy 3 12:00
no 18:00 [3].

3a3HaueHl CTaTUCTHYHI JaHl AEMOHCTPYIOTh CKJIAIHICTh YMOB, B SKHX 3MYIIEH]
IpaloBaTH OpraHu MAi3HaHHsA. YacTi mepepuBaHHS poOOTH uepe3 HeoOXIJAHICTh
YKPHUTTS, BIICYTHICTh JIOCTYITy JI0 €JIEKTPOHHHUX CHCTEM Ta CIY)KOOBHX MPHUMIIICHb
CTBOPIOIOTH  CEPHO3HI TMEPENmIKOAM JJII CBOEYACHOTO IOYATKy JJOCYAOBOTO
po3ciiyBaHHs Ta (pikcarlii HEOOX1THUX BIJIOMOCTEH y BCTAHOBJICHI 3aKOHOM TEPMIiHHU.

3Bakaroul Ha HEOOXIMHICTh 3a0e3leueHHS e(EKTUBHOI MiSTIBHOCTI OpTraHiB
JI3HAHHS 3a TaKUX EKCTPEMaJIbHMX YMOB, 3aKOHOJaBEIlb 1HIIIIOBAB PsJ 3MIH J0
KpuminansHOro mporecyanbHoro kojekcy Ykpainu (mam — KIIK) [4]. 3a3naueHi
3MIHM CHpPSMOBaHI Ha ONTHUMI3AIiI0 MPOLECYyaTbHUX MEXaHI3MIB Ta 3a0e3MeUeHHs
0e3IepepBHOCTI KPUMIHAIBHOTO MPOBA/HKEHHSI HABITH 3a BIIICYTHOCTI AOCTYIY O
3BUYHUX 1HPopMaIiiHuXx cucteM. Oco0JIMBOi yBaru 3aciayroByroTh Moaudikarii, o
CTOCYIOThCSI MOPSAKY MOYATKY JOCYIOBOTO PO3CIiAyBaHHS, OCKUIbKK J1aHa CTaJis
KPUMIHAJIBHOTO TIPOIIECY € KPUTHYHO BAXKIMBOIO JUIsl CBOEYACHOTO pearyBaHHS Ha
MIPaBOMOPYIICHHS B YMOBAaX BOEHHOTO CTaHY.

Bignosigno mo ct. 615 KIIK VYkpaiau, 3a BiACyTHOCTI TEXHIYHOI MOYKJIHUBOCTI
JocTyny 10 €IUHOTO PEECTpy MOCYIOBUX PO3CIHiTyBaHb, Ji3HaBau ad0 MPOKYpOp
MpuiiMae pillleHHS MPO MOYaTOK JOCYAOBOrO PO3CIiAYBaHHS IUIIXOM BHHECEHHS
ITIOCTAHOBH, SIKa Ma€ MICTUTH BiJIOMOCTI, iepeadadeni 4. 5 cr. 214 KIIK Vkpainu. ¥V
HEBIIKJIAIHUX BUIMAAKaX JOIMYCKAEThCS TPOBEACHHS OIIALYy Miclsd TOmii 70
BUHECEHHSI MTOCTAHOBU, a BIJOMOCTI MPO KPUMIHAIBHE MPOBAKEHHS BHOCSTHCS 0
€uHoro peecTpy 3a nepiroi MoKIMBOCTI [4]. 3akoHOAaBelb MepeadaynB Qikcallito
MpoIeCyadbHUX il y TpOIeCyalbHUX JOKYMEHTAaX Ta 3a JOIMOMOTOI0 TEXHIYHHX
3ac001B, SIKIIO TaKa MOXJIMUBICTh iCHY€. [IOpIBHAHO 3 JOBOEHHUM MEPIOJOM, KOJIH CT.
214 KIIK Vkpainu BUMarajocb BHECEHHS BIIOMOCTEH 110 €IUHOTO PEECTPY HE
ni3Hie 24 roAvH miciig OTPUMaHHS 3asiBU PO KpUMIHAJIbHE MPABOMOPYLIEHHS, HOBA
mpoliieypa € OUIbII THYYKOIO Ta aJalTOBAaHOI O YMOB OOMEXEHOTO JIOCTYMYy 0
1H(MOPMAITIHHUX CHCTEM.

BaxxnuBoro HOBENOI CTalo PO3MIUPEHHS [MOBHOBAXXEHBb JII3HABAYIB IOJ0
MIPOBEJICHHS OCBIJIyBaHHS, K€ TEIEp MOXe 31HCHIOBATHCS Ha IJICTaBl MOCTAHOBH
Ji3HaBaya, a y pas3i BIIMOBH OCOOM — Ha ITiJICTaBl MOCTAHOBHU MPOKypopa. 3TriTHO 3
OHOBJICHUMH TIOJIO)KEHHSIMHM, OCBIJIyBaHHS MOJK€ TIPOBOJUTUCS HE JIUIIC IS
BUSIBJICHHS CJIAIB KPUMIHAJIBHOIO MPABOMOPYILIEHHS HA TUIl 0coOH, ane il Ha oxs3i
CB1JIKa, TMIJO3PIOBAHOTO YW TOTEPIJIOr0, a TaKOX Il BUSBJICHHS OCOOJMBUX
MIPUKMET, 1110 HE MOTPEOYIOTh MMPOBEACHHS CYJ0BO-MeIUYHOI ekcriepTusu [4]. Ha nam
OIS, Taki 3MIHHM CHPSMOBaHI Ha MIJIBHINCHHS OIEPAaTHBHOCTI Ta €()EKTHUBHOCTI
JIOCYZIOBOTO PO3CIIIyBaHHS B OCOOJIMBMX YMOBax, BOJHOYAac 30epirarouvd OCHOBHI
mpoliecyaabHl TapaHTIi MPaB yYaCHUKIB KPUMIHAIBHOTO MPOBAKCHHSI.

Y mpomeci MNOJaNbLIOr0 aHamizy 3aKOHOJABYMX 3MIH BHUSBICHO TEBHI
HEY3TOJKEHOCT] y PEryIIOBaHH1 MPOIIeAyPH 3YIIUHEHHS JJOCY0BOTO PO3CIIiTyBaHHS B
yMoBax BoeHHoro crany. Ct. 615 KIIK Ykpainu nependayae MOXIUBICTb 3yITUHEHHS
CTPOKY JI0CYJIOBOTO PO3CIIITyBaHHS y BUIAJKY BIJICYTHOCTI 00’ €KTUBHOI MOKJIUBOCTI
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HOro MmoAasbIIoro MpOBEIEHHS, 3aKIHUEHHS Ta 3BEPHEHHS 10 CyJy 3 BIANOBIIHUMU
nporecyalbHUMH  JOKyMeHTamMu [4]. 3rigHO 3 JaHOI HOPMOIO, 3YIMUHEHHS
3MIIACHIOETHCS. Ha MiACTaBl BMOTUBOBAHOI MOCTAHOBHU MPOKYpOpa, SKa Ma€ MICTHTU
BUKJIaJ] OOCTaBHH, [0 YHEMOXJIUBIIIOIOTH MPOIOBKEHHS PO3CIIITyBaHHS.

Boanouac, crarts 280 KIIK VYkpaiHu, sika periamMeHTye 3arajbHUN MOPSAIOK
3YIMUHEHHS JIOCYJO0BOTO PO3CIiAyBaHHS, MICTUTh JEUI0 BIAMIHHI TIOJIOKCHHS.
3o0kpeMa, BoHa niepe16auae MOKIUBICTh 3yTHHEHHS JOCYA0BOTO PO3CIITyBaHHS MICIIs
MOBIJIOMJIEHHS 0C001 IpO MiJ03pYy y pa3l HAsIBHOCTI 00’ €KTHMBHUX OOCTaBHH, IO
YHEMOXJIUBIIIOIOTh TOAAJIBIIE MPOBEACHHSA JOCYAOBOIO PO3CIIAYBAaHHA B yMOBax
BOEHHOTO cTaHy. [Ipu 1ibomMy, 3rifHo 31 cT. 280, pillIeHHS IPO 3yIUHEHHS MOXKe OyTH
OPUKHATE HE JILIE IPOKYPOPOM, ajie i CIIIJYUM abo JI3HaBaueM 3a MOTOJKEHHSM 3
npokypopom [4].

Bxkazani po30iHOCTI y NMPaBOBOMY pEryJlOBaHHI CTBOPIOIOTH TEBHY MPaBOBY
HEBU3HAYEHICTh Ta MPU3BOJATH 1O HEOJHO3HAYHOTO TIIyMAu€HHsI HOPM Ha MPaKTHUILIL.
3 omgHoro Ooky, cr. 615 KIIK VYkpaiHu BCTaHOBIIOE OUIBLI >KOPCTKI YMOBH IS
3YMUHEHHS JIOCYJIOBOTO pO3CHIiIyBaHHS, BUMAararo4d HEMOXXIMBOCTI HE JIUIIE
MIPOBE/ICHHS, aJI€ i 3aKIHYEHHS pO3CIAyBaHHS Ta 3BEPHEHHS JI0 CyAY. 3 IHIIOr0 OOKY,
ct. 280 KIIK Vkpainu Hamae Ouibllle NOBHOBAaXEHb CIIIYUMM Ta Ji3HaBayam y
MPUIHATTI PILLIEHHS PO 3yIUHEHHS PO3CIIITyBaHHS.

Jliss yCyHEHHSI BUSBIECHUX HEY3TOJKCHOCTEH pPEKOMEHAYEThCS TapMOHI3yBaTu
nonoxxeHHs cT. 615 KIIK Ta ct. 280 KIIK Ykpainu nuisxoM BHECEHHS BiAMOBIIHUX
3aKOHOJIaBUMX 3MiH. JlouibHO YHI(IKYBaTH MIJACTaBU Ta MPOUEAYPY 3YNUHEHHS
JOCY/I0BOTO PO3CIIyBaHHS B YMOBaX BOEHHOI'O CTaHY, YITKO BHU3HAYUBILIM KOJIO
cy0’€KTiB, yIIOBHOBOKEHHUX MPUUMATHU TaKe PIIIECHHS, Ta BCTAHOBUBIIU €JIUH1 KPUTEPIi
JUTSI OIIIHKU 00’ €KTUBHOI HEMOKJIMBOCTI MTPOJIOBKEHHS PO3CIIITyBaHHS.

Kpim Toro, BapTro 3ayBakWTH, IO 3aKOHOJABIIEM HE BH3HAYCHO UiTKI MEXI
MOHSTTS «00’€KTMBHOI HEMOJKJIMBOCTI» MPOBEIEHHS JOCYIO0BOTO PO3CIIiTyBaHHI.
3a3HayeHe CTBOPIOE 1€ OJHY NPABOBY HEBU3HAYEHICTh Ta MOXE MPHU3BECTH 0
HEOJHO3HAYHOI'O TIIyMAyeHHsS JaHOI HOPMM Ha MpakTHUIll. BifCyTHICTh KOHKPETHUX
KpUTEPIiB 1JI1 BU3HAYEHHSI 00’ €KTUBHOI HEMOXJIMBOCTI 3aJIMIIAE MIUPOKUN MPOCTIP
IUIsl CyO’ €KTUBHOI OLIIHKU CUTYalll CIIIYMMU, J13HaBa4aMH Ta MIPOKYPOPAMH.

Taka 3akoHOJaBYa MPOraJIMHA MOKE MOTEHLIMHO MPU3BECTHU 10 3JI0BXHUBAHb MPU
OPUMHATTI pIMIEHh MPO 3YNMUHEHHS TOCYIOBOTO PO3CHiAyBaHHS a0o0, HAaBMAaKH, A0
HEBUIIPABJAHOTO TMPOJOBXKEHHS PpO3CIiAyBaHHS B YMOBax, SKi 00 €KTUBHO
YHEMOXJIMBIIIOIOTH Horo nposeaeHHs. Lle, B cBOIO uepry, Moke HEraTUBHO BIUIMHYTH
Ha €(EeKTUBHICTh JIOCYJOBOIO PO3CHIAYBaHHA Ta JOTPUMAHHS MpaB YYacCHHUKIB
KPUMIHAIBHOTO IPOBAKECHHS.

BpaxoByroun Buiie3azHadeHe, BOAYa€TbCcsl HEOOXIIHICTh y  MOJAJIBILIOMY
3aKOHOJIaBUOMY BPETYJIIOBAHHI JAHOTO MUTAHHSA. 30KpeMa, JOIUIBHO PO3POOUTH Ta
3akpinutd B KIIK VYkpainu nepenmik kputepiiB, siki © J03BOJSUIM 00’ €KTUBHO
OILIIHIOBATH MOXJIUBICTh MTPOBEECHHS TOCYIOBOTO PO3CIIiTyBaHHSI B YMOBaX BOEHHOTO
crany. Taki kputTepii mMoriu O BKJIIOYATH, HANPUKIAJ], CTYIIHb IOIIKOKEHHS
1H(PpaCTPYKTYpH, HAABHICTh JOCTYNY JI0 HEOOXIIHMX MaTepiayiB Ta oOJaTHAHHS,
MO>KJIUBICTh 3a0€3MeueHHs 0€3MeKH YYaCHUKIB KPUMIHAJIBHOTO TPOBA/I>)KEHHS TOIIO.
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Ha mizcraBi mpoBeneHOro aHaiizy MOXKHAa 3pOOMTH BHCHOBOK, IO JISUTHHICTH
OprafiB Ji3HaHHS B YMOBaX BO€HHOTO CTaHy 3a3Haja CyTTE€BHX TpaHchopmalliid,
CIPUYMHEHUX HEOOXITHICTIO aIanTallii 10 eKCTPeMaJIbHUX YMOB. 3aKOHO/IaBU1 3MiHH,
BHeceHl 10 KpuMiHanbHOTO mpoIecyanbHOTO0 KOACKCY YKpaiHH, CHpsSMOBaHI Ha
3a0e3neyeHHs] e€(EeKTUBHOCTI Ta O€3MEepepBHOCTI KPUMIHAIBHOTO TMPOBAKEHHS B
yMOBax OOMEKEHOTO JOCTYIy J0 1H(QOpPMAIITHUX CHCTEM Ta YacTHX IepepHBaHb
poOoTH Yepe3 MOBITPSiHI TPUBOTU. BoiHOUAC, BUSIBIICHI HEY3TOXKEHOCTI Y IPABOBOMY
peryJioBaHHI MpPOIEIypy 3YNUHEHHS OCYJOBOTO PO3CIiAyBaHHS Ta BiJCYTHICTb
YITKMX KPUTEPIiB BUSHAUYCHHS 00’ €KTUBHOT HEMOXKJIMBOCTI HOTO ITPOBEICHHS CB1/T4aTh
po HEOOX1IHICTh MOAAJBIIOTO BAOCKOHAIICHHSI HOPMaTUBHO-TIPABOBOI Oa3u.
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JAUHAMIKA BUBHAUEHHA AKTUYHUX TA
INPOI'HO30BAHUX 3HAYEHD ITOTYKHOCTI
EKBIBAJIEHTHOI 1031 HA XBOCTOCXOBMUIIII
«CYXAUIBCBKE» II CEKIIIA

Iuaunenko Onexkcanap Boaogumuposuu

KaHJl. TeX. HayK, JIOIEHT, OIICHT Kadeapr 0XOpOoHH Tpalli,

MBUIBHOI Ta TEXHOTEHHOI O€3MEKH.

YAVYHT HHI «lIpugninpoBchKa Aep:kaBHa akajeMisi Oy IIBHUIITBA 1 apXITEKTYPH»

(Aninpo)

IHocTanoBka mpodGyaemu. 3rigHo 10 BUMOr 3akoHy Ykpainu Crartsa 14 [1] (B
penakiii Ne 3344-1X Big 23.08.2023): «HOpuauuni Ta Qizudai ocodu - MiAIPUEMIT,
4Kl 31MCHIOIOTh MPAKTHYHY [ISJIbHICTh, 3a0€3Me4Yyl0Th MOCTIMHY TOTOBHICTH [0
pearyBaHHsI Ha aBapiiiH1 cHUTyarlii 1 pajiamiiiHi aBapii Ta 10 JIIKBiJaIii HACIIAKIB
pamianiiHux apapiid. Jlo Takoro 3a0e3MeueHHs HAJEKUTh HASBHICTH: MEPENIKY
MOTEHI[IHHO MOXJIMBUX pPAJIalliiHUX aBapiil 1 MPOTHO3IB iX MOXJIMBUX HACIIAKIB 3
BIJIMOBIIHUMHA OOTPYHTYBAHHSIMH; IUIAHIB 3aXUCTy IMEPCOHANY 1 HACEJICHHS BiJ
MOTEHIIIHHO MOMJIMBUX aBapiil Ta iX HACHIJKIB; 3aCO0IB 1HIMBIAYaJbHOTO 3aXUCTY
JIOJMHU; 3aco0IB  1HAMBIAYAJbHOTO JO3UMETPUYHOTO KOHTPOJIIO; aBapiiHO-
pATYBaJIbHOTO (DOPMYBAaHHS 3 YMCIa MEPCOHATY. A y pa3i BUHUKHEHHS pajlialiiftHol
aBapii ropuu4Hi 0coOu Ta (Hi3udH1 0COOU - TMIIMPHUEMIII, SIKI 3A1HCHIOIOTH TPAKTUYHY
JUSUTBHICTh, 3000B's3aHi: 3a0€3MEeYUTH BUKOHAHHS IUIAHIB 3aXHCTY IEpPCOHANY 1
HaceJICHHS BiJ BIUTMBY aBapii; 1HQOpMyBaTH MPO BUHUKHEHHS pajialliifHOi aBapii 1
OMOBIIIATH HACEJEHHS TEpPUTOpI, Ha AKUX MOXIIMBE IIJBHUILIECHHS PIBHA
OMPOMIHEHHS;, 3AIMCHUTH 3aXOAW  IIOJAO  3amoOIraHHs  PO3MOBCIOKEHHIO
PaJlOAKTUBHUX PEYOBUH Yy JOBKULIl; MPOBECTHM aHali3 1 MIATOTYBaTH IPOTHO3
PO3BUTKY pajiaiiifHoi aBapii 1 3MiH pajialiifHoi OOCTAaHOBKU; BXKWUTU 3aXOJIB JIs
HOpMaJIi3allii pajianiifHoi oOCTaHOBKM Y XOA1 JIKBijallii paaiamiiHoi aBapii. OnHak
JUIST  TIJABUINEHHS IIBUJIKOCTI Ta SKOCTI BU3HAYEHHS pajiallifHOro CTaHy
XBOCTOCXOBUII] HEOOXITHO Ha PsAAy 3 MOHITOPUHTOBHUMH  JOCIIKEHHSIMU
BUKOPHCTOBYBAaTM KEPOBAaHI HA3eMHI Ha TOBITPSHI aBTOMAaTUYHI CHCTEMU
CIIOCTEPEKEHHSI.

JocnimxenHs BITMBY TexHoreHHo-miBumennx [IPH Ha nmepconan ta po6iTHUKIB
PHO, Takux, K XBOCTOCXOBHIIA KOJUITHLOTO ypaHoBoro BupoOHHUITBA BO «I1X3»,
MPOBOJIMIINCEH 13 3aiydeHHsM (axiBiiB Ta HaykoBuX cmiBpoOiTHUKIB [I/IABA.
Cnocrepexxennst Ha Il cekiii xBocTocxoBuia «CyxadiBChbKe» Ta TIPOBEICHHS
MOHITOPUHTOBUX JIOCTIKEHb, 1[0 TpoBoAwIKChL B mepioa 3 2008 mo 2018 pik,
BIIMOBITHO /10 BUMOT: 3akoHiB Ykpainu [1 - 6]; HepxkaBHoi nporpamu [7]; Pimenns
Komirery BepxoBuoi Panu Ykpainu [8]; Hopyuenns IIpem’ep-minicTpa YKpainu Bif
18 ciuns 2005 poxy Ne 130 [9]; Pimnenns micbkoi paau M. JlHIIpoa3epKUHCHKA Bl 24.
06. 05 p., Ne 562-19/1V [10], pany 1HmUX pillieHb OOJacHOi Ta MICBKOI paju;
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JepKaBHUX OyIiBEIbHUX, paaialliiHuX 1 caHiTapHuX HOpM [11-15].

Merta pocaimkennsi. [Iposectu 360ip naHKUX BUMIPIB pajialliifHUX MapaMeTpiB, 3a
paxyHOK CIIOCTEpEXEeHb, BUMIpIOBaHHs pernameHToBanux PII Ta cucremu
MOHITOPHHTOBUX 1 CKPHHIHTOBUX JociimkeHb Ha Il cekmii XBocTOCXOBHINA
«CyxauiBcekey. I[licns orpumanus ¢aktuunux 3Hauensb [II1J1, MEJ] Tta ILII Gera
YaCcTOK, IPOBECTH 1X aHaII3 Ta OOPOKY 3 BUSHAYEHHSIM 3aKOHOMIpHOCTEH. B 3B’ 13Ky 3
0OMEXEHHS JOCTyIy 10 00’€KTy JOCTiIKEeHHs, B Tepion maHaemii Bipycy Kopona
(2020-2022pp) mpoBeCTH AaHANITHYHI IOCHIIPKEHHS OTPUMAaHUX JTaHHX METOJO0M
EKCTpanoJiAlii 1 BU3HAYMTH MOXJMBI 3HaudeHHs [IEJ] rama BuUmpoMmiHIOBaHHS Ha
HalOImxK4l Tpu - Atk pokiB. [lo gocsraenHi 2024 poKy MNpOBECTH MOPIBHSHHS
OTPUMAaHUX JAHUX TPHU MPOBEJICHHI MOJICTIOBAHHS Ta MPOTHO3YBAaHHS 3 (PAKTUYHUMU
3HAUCHHSAMM 3a3HAYEHUX B aKTaX BHUMIPIOBAHHS, IO OYyJM OTPHUMAaHI 3a pPaxyHOK
cucteMHoro ooOcrexeHHss gaHoro PHO. BusBuTu 3aKOHOMIpHOCTI 301JIbIIIEHHS,
ctabimizalii abo 3MEHIIIEHHS 3HaYeHb MOTY>KHOCTI €KBIBAJICHTHOI JI03H Ta MOTY>KHOCTI
MOTJIMHEHO1 JI03U.

Meroanka Ta MeToam AocaigxeHHsl. BumiproBanHs pernameHToBanux PII Ha
PHO AIIL Ykpainu, 3A11MCHIOIOTHCS 32 paXyHOK METOJMKH IIIIOT Ta aBTOMOOUIBHO1
3MOMKHM MapaMeTpiB, METOAIB IHTEPHOJALII Ta E€KCTPANoJIALil JaHHUX, METOJaMHU
IHIYKINT Ta JEIyKIis, METOJaMH MOJICJIIOBAHHS Ta TMPOTHO3YBAaHHS JIAHUX
pajlaliiHUX Ta CaHITAPHO-TITIEHIYHUX PErJIaMEHTIB, 33 PaXyHOK BHKOPHUCTAHHS
MaTEMaTHYHUX, PO3PAXYHKOBUX, YUCEIbHUX JTaHUX.

OcHoBHa yacTuHa. Po3paxyHKoOBI Ta HaTypH1 AaHl BuMipiB 3HaueHb [IE]] rama
BUIPOMIHIOBaHHS, IO € 0a3010 aHuX, 310paHuX Ha «CyxadiBCbKOMY MTPOMHCIOBOMY
Malganuuky» 3a mnepiog  2008-2018pp. HEOOXiZHO BUKOPUCTOBYBATH IS
nporno3yBanHs cutyarlii Ha PHO. Bci nani 6yio 316pano B Tpu etanu npotsirom 2010
— 2018 pokiB 3a paxyHOK: IPOBEICHHS TOCHII>KEHHS Ha 1aMo01, 110 po3auise I cexiito
ta II cekmiro xBocTtocxopuina «CyxadiBCcbKe», ¢ OyJIM BHUKOHAHI BUMIPH IO BCiit
JOBXHHI CTEXKKHU Hapsiy 3 MOTOYHOI IUISHKY B TouKax 12-28, 3riIHO MPOTOKOIIIB 3a
2008-2015 poxwu, mimior raMma 3HOMKOIO 3 cepeiHiM KpokoM 50 MeTpiB Mi>K TOUKaMHU
BUMiptoBaHHsa 3HaueHb [IEJ[; mpoBeneHHs NOCHIIKEHHA MO MapuipyTy pyXy BiJ
nam6u HaBkoJio II cekiii mpomuciioBoro Maiaanurka «CyxadiBCbKey, MO JUISHIN J10
namOu; MPOBEIEHHSI MaTEMAaTHYHOTO MOJICTIOBAHHS 32 BIIACHUM MTPOTHO30M B MEPI0J
2018-2020pp., 3 MOAATBIINM MOPIBHIHHIM (PAKTUYHUX 3HAYEHD, 3T1AHO MPOTOKOIIB
BuMipiB 3a 2018-2022 poxu . JloBknHa O0OpaHOI MIISHKH CKJIATa€ MPUOIU3HO
omuseka 5,800 M, 1e Oynu mpoBeeHi 57 3aMipiB B (PIKCOBAHMX TOYKAX, Yepe3 KOXKHI
100-120 metpiB (rpadik B 2010-2018 pokax) npeacTaBiaeHuX B Tadbuuili 1ta 36ipHOMY
rpadiky 3a 2011-2020 pp., npeacTaBiaeHoro Ha puc. 1, a TaKOXK MPOBEACHO OLIBII
JeTanbHe IHCTpyMEHTanbHe o0cTexkeHHs 181 3amip uepes koxHi 30-50 meTpis.

MeTa aociaxeHb: aHaili3 GakTHYHUX Ta MPOTHO30BaHMUX 3HaUYeHb BesmuuH [111]]
ta [1E]] ramma BunpomintoBanHsi Ha Teputopii Il cekiii mpomucioBoro maiitanurnka
«CyxauiBChKe» KOJUITHLOTO ypaHOBOTO BUpoOHUIITBa BO «I1X3y.

J{nst JOCSATHEHHS MMOCTaBJICHOI METH MHOIO OyJIM BUKOHAH1 HACTYIIHI 3a7a4i:

- MPOAHANII30BAHO PE3YJbTATH HATYPHUX BUMIPIB BU3HAUYEHHS TMOTY>KHOCTI
normmHeHoi go3u  (III) Ta mnoryxHocTi exBiBajdeHTHOT mo3u (IIEJ) rama-
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BUMPOMiHIOBaHHsA, a Takok II[II OeTa-BUNMpOMIHIOBaHHS Ha CTEXIl HapSAy IO
nepuMmeTpy xBoctocxoBuina «CyxadiBceke» — Il cekiist Ta Ha mamb6i, 10 PO3LISIE
xBoctocxoBuie «CyxauiBcbke» Ha | Ta Il cexmii 3a 2010 — 2017 poxwu;

- mporro3oBano 3HaueHHs [1EJ] y-BunpomintoBanus Ha 2018 ta 2023 poku;

- moOynoBaHo rpadiku amns 3HadeHs [1E]] y-BUNpOMIHIOBaHHS 1O CTEXKII HAPSAY
HaBkoJyo II cekuii xBoctocxoBuia «CyxauiBchke» 0e3 ypaxyBanHs nanux [IE]] na
namoOi;

- BH3HAYCHI MiHIMalbHE 1 MakcuMasibHe 3HaueHHs [IE]] y-BumpomiHtOBaHHS 10
TOYKAaX JOCIIPKEHHS Ta IPOAHaII30BaHO JMHAMIKY 3MIHM 3Ha4eHb 3a mnepion 3 2011
mo 2020 pp. (2018-2023 mnporHo3oBaHUii) Ta MPOBEICHO PO3PAXYHKH BEIMYUHU
nepeBuleHHs gonyctumoro 3HadeHHs [1EJ] y-BunpomMiHioOBaHHS.

JUIst KOKHOTO POKY pPO3PaXOBAaHO CEPEIHE 3HAYECHHS 3 YPAXyBaHHAM ILOJAO
BenuuuHu [1E]] y-BunpoMiHIOBaHHSI OKPEMO 10 TOYKaX JOCIIKEHHs Ha AambOi Ta 1o
crexii Hapsiny I Ta 11 cekmii xBoctocxouia «CyxadiBcbke». [Ipornos mo 2018 ta
2020 pokaM OTPUMAHO METOJOM EKCTpAIoJsLli, METOJOM BHIAJAKOBUX YHUCE,
MetoaoM Aeaykiii . {ani mogo I1EJ] y-BunpomiHIOBaHHS IO CTEXII HAPSy HABKOJIO
IT cexmiit xBocTocxoBuia «CyxadiBcbke» HaBeeHO B Tadbmmisax 112 (puc. 1, 2) Ta Ha
y3arajibHeHoMy rpadiky puc. 3.

3a3Hayeni y Ta0xa. 2 maxi 3a nepiox 3 2010 no 2017 poku, oTpuMaHi y MOJIbOBUX
YyMOBax MpHU MPOBEACHHI paaiallitHOrO0 KOHTPOJIO MO CTEXI Hapsiiay HaBkoso Il
cekiii xBoctocxoBuia «CyXadiBCbKe», 3 BHUKOPHUCTAHHS pPAllallliHUX MpPUIIAdIB:
703uMeTpa raMMma-BunpoMinioBanHs nomrykooro JIBI'-01H Ne 3933 ta nosumerpa-
pagiomerpa MKC-05 TEPPA Ne 11031013. BumiptoBanHs NpOBOAMIUCH IO
3MOMKOIO, Yy TIONIYKOBOMY PEXKHMIi, TPU TMPOXOKEHHI KOHTPOJIBHUX TOUYOK
BUMIPIOBaHHSA. AJITOPUTM BHUMIPIOBAHHS BHKOPHUCTOBYE JIBa BapiaHTa IMPOBEICHHS
(hikcallii 3HaYeHb - 3araJIbHUI Ta ACTaTI30BaHUM.

TaGmma 1
ITa i ITE, T v-Exmp oxiHtOEA HEA 0 CTe%I HapATy Hasxoxo 11 cemmi xsocTocxosnma «Cyxagiscexes.

I1E]] y-EMOpoMiHIOEaHE IO POKAX, ME3BTOX

Homep 00 —50—T—5577 T 2013 2014 | 2015 2016 | 2017 | 2018 | 2019 | 2020
1 2 3 4 H 1 2 3 4 3 1
1 0,09 010 011 011 012 0,13 013 0,14 015 0,135
bl 0.00 0.10 01 0.00 0.10 0.10 D.10 0.10 0.10 0.10
3 0.1 011 011 0.1 0,11 011 011 011 011 011
4 0.1 011 011 0.1 0,11 011 011 011 011 011
3 B 0.1 IR iR 0.1 R 0.1 0.1 0.1 IR
5 0.07 0.00 0.1 0.00 0.10 D.11 D.12 0.3 0,13 013
7 011 011 01 0.1 0,09 0,09 0,09 0,08 0,08 0,08
] 0.1 011 012 011 0,12 0,12 013 013 0,14 0,14
5 0.08 0.00 0.1 0.1 D.11 0.12 D.12 0.3 0.14 014
10 0.1 0,10 01 0,08 0,08 0,07 0.07 0,06 0,06 0,05
11 0.1 0,10 01 0.1 0,10 0,10 0,10 0,10 0,10 0,10
12 0.1 010 01 0.1 0,10 0,10 010 0,10 010 0,10
13 0.1 0.10 0.1 0.1 0.10 0.10 D.10 0.10 0.10 0.10
14 0.1 0,10 01 0.1 0,10 0,10 0,10 0,10 0,10 0,10
13 011 012 012 0.1 0,11 0,10 0,10 0,10 0,10 0,09
1 Dl 0.1 iR iR 0.1 R 0.1 0.1 0.1 RH
17 0.06 0.08 0.1 011 0.13 0.15 0.16 0.18 0.20 01
18 0,09 0,10 01 0,08 0,08 0,08 0.08 0,08 0,07 0.07
19 0,09 0,10 01 0,09 0,10 0,10 0,10 0,10 0,10 0,10
Bl 0.1 0.10 0.1 01 0.10 0.10 5.0 0.0 0.10 0.10
31 0.00 0.10 0.1 0.00 0.10 0.10 D.10 0.10 0.10 0.10
22 0.1 0,10 01 0.1 0,10 0,10 0,10 0,10 0,10 0,10
23 0,06 0,08 01 0,08 0,10 011 012 012 0,13 0,14
b} 0.00 0.10 0.1 0.1 D11 D11 D11 0.1 0.12 D.12
23 0.07 0,00 01 0,09 0,10 0,11 012 013 0,14 0,14
26 0,08 0,09 01 0.1 0,11 0,12 012 013 014 0,14
27 0.1 010 01 0,08 0.08 0.07 0.07 0,06 0.06 0,05
78 0.00 0.10 0.1 0.1 D.11 D.11 D.11 0.1 0.12 0.12
i 0.1 0.10 0.1 0,09 0,09 0,09 0.08 0,08 0.08 0.07

Puc. 1. Jlani ITE]] y-BunipomiHiOBaHHS MO CTEXKII Hapsay HaBkouio 11 cekmil
xBocTocxoBuia «CyxadiBcbke» (Tadi. 1).

117



LIFE SAFETY
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

[Mpogossessa Tatmmn 1

2 3 4 £ 1 2 3 4 £ 1
30 0.1 0.1l D11 01 011 0,11 011 D11 011 011
51 0,09 0,10 0.1 D11 012 0.12 0,13 0,13 0.14 0,13
32 0.1 0.10 0.1 0.09 0.09 0.09 0.08 0.08 0.08 0.07
33 DIl 0.12 0.12 01 011 0.10 0.10 0.10 0.10 0.00
34 0.1 0.10 0.1 D11 011 0.11 0.12 0.12 .12 0.2
EE] 0,09 0,10 0.1 0.1 011 0,11 0,11 0,12 0.12 0,12
3% 0,12 0.1 0.12 D.00 0.00 0,08 0,07 0.06 0.0 004
37 0.1 0,10 0.1 012 012 0.13 0,13 0,14 0.14 0,15
33 0.07 0.09 0.1 0.09 0.10 0.11 0.12 0.13 014 0.13
30 0.1 0.10 D1 0.08 0.08 0.07 0.07 0.06 0.06 0.05
10 0.1 0.10 0.1 D.00 0.00 0.09 0.08 0.08 0.08 0.07
ETl D.09 0.10 0.1 0.1 011 0.11 0.1 0.1 0.12 0.12
ED) 0.06 0.08 0.1 D.00 011 0.12 0.13 D.13 013 0.16
EE] D1 D11 D11 D.08 0.00 0.08 0.07 0.07 0.06 0.06
EE) 0.1 0,10 01 01 0.10 0.10 0,10 0,10 0.10 0.10
5] 0,09 0,10 01 01 011 0,11 0,11 0,12 012 0.1
15 011 011 0.1 0.08 0.07 0,07 0.06 0,03 0.04 0,03
17 0.12 0.11 0.1 0.08 0.07 0.06 0.04 0.03 0.02 0.005
18 0.1l 0.11 D1 0.08 0.07 0.07 0.06 0.05 0.04 0.03
) DIl 0.11 0.1 0.08 0.07 0.07 0.06 0.05 0.04 0.03
30 0.1 D.10 0.1 D.00 0.00 0.09 0.08 0.08 7.08 0.07
31 0.1 0.10 0.1 D.00 0.00 0.0 0.08 D.08 0.08 0.07
32 D11 0,11 0.1 011 011 0,10 0,10 0,10 0.10 0,10
33 0.08 0.09 0.1 0.08 0.09 0,09 0.09 0.09 0.09 0,09
3 0.09 0.10 0.1 0.00 0.10 0.10 0.10 0.10 0.10 0.10
33 D.09 0.10 0.1 0.1 011 0.11 0.1 0.12 0.1 0.12
38 0.12 D11 0.1 012 011 0.11 DIl D11 011 011
37 0.1 0.10 0.1 D11 011 0.11 0.12 0.12 0.12 0.12
Cepene smamermn D.10 0.10 D.10 D.10 0.10 0.10 0.10 D.10 0.10 0.10

Puc. 2. Jlani I[TE]] y-BunipoMiHIOBaHHS MO CTEXIl Hapsiay HaBkoo 11 cexiii

xBocTocxoBuiia «CyxauiBcbke» ([IpomoBxenns taodi. 1).
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27282930 313233 34 35 38 30 40 4142 43 44 47 48 51 52 55 56

HOMep TOYKK

T T T T T T T T T
2345678 91011121314151617 181920212223 242526 36 37 45 46 49 50 53 54 57

Puc. 3. I'padik 3nauens [1E]] y-BurnipominroBanHs HaBkoio 11 cekiiii XBocTocXoBHIIa
«CyxauiBcbke» 3a 10 pokis, B miepion 2011-2020 pp.
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Taomung 2

MinimanbHe Ta MakcuMasbHe 3HaueHHs [1E]] y-BunmpoMiHIOBaHHS 110 TOYKaX
JOCITIIKEHHS TI0 CTEXKIII Hapsay HaBkouio 11 ceknii xBoctocxopuma “CyxadiBcbke”
3a iepiox 20112020 pp.

Pizaung
o MIXK
Ne M1H1MaHLge MaKCI/IMaJIB.HG unamika swign | Min T
TOY- 3Ha4YeHHS (PiK), 3Ha4YeHHS (PiK), max
3HAYCHb ’
Ka MK3B/T0J MK3B/T0J1 A3,
MK3B/T0oJ1
1 2 3 4 5
1. 0,09 (2011) 0,15 (2019) ITixBHUIIEHHS 0,06
2. 0,09 (2011,2014) 0,10 be3 cyTTeBUX 3MiH 0,01
3. 0,10 (2011,2014) 0,11 be3 cyTTeBuX 3MiH 0,01
4, 0,10 (2011, 2014) 0,11 be3 cyTTeBUX 3MiH 0,01
5. 0,11 Bes 3min -
6. 0,07 (2011) 0,14 (2019) [TigBuIeHHS 0,07
7. 0,08 (2019, 2018) 0,11 (2011, 2012) Crag 0,03
8. 0,10 (2011) 0,14 (2019) ITinBuIECHHS 0,04
9. 0,08 (2011) 0,14 (2019) [TigBuIeHHS 0,06
10. 0,05 (2020) 0,10, (2011 — 2013) Cnan 0,05
11. 0,10 Bbe3 3min -
12. 0,10 Bes 3min -
13. 0,10 Be3 3min -
14, 0,10 bes 3min -
15. 0,09 (2020) ‘ 0,12 (2012, 2013) Cnan 0,03
16. 0,11 bes 3min -
17. 0,06 (2011) 0,21 (2020) ITinBuImeHHs 0,15
18. 0,07 (2019) 0,10 (2012, 2013) Croag 0,03
19. 0,09 (2011, 2014) 0,10 be3 cyTTeBHX 3MiH 0,01
20. 0,10 bes 3min -
21. 0,09 (2011, 2014) | 0,10 Be3 CyTTEBHX 3MiH 0,01
22. 0,10 bes 3min -
23. 0,06 (2011) 0,14 (2020) [TigBumeHHs 0,08
24. 0,09 (2011) 0,12 (2019) ITinBuIeHHs 0,03
25. 0,07 (2011) 0,14 (2019) [TigBumeHHs 0,07
26. 0,08 (2011) 0,14 (2019) [TigBumeHHs 0,06
27. 0,05 (2020) 0,10 (2011) Cnan 0,05
28. 0,09 (2011) 0,12 (2019) [TigBumeHHs 0,03
29. 0,07 (2020) 0,10 (2011) Cnan 0,03
30. 0,10 (2011, 2014) 0,11 be3 cyTTeBUX 3MiH 0,01
31. 0,09 (2011) 0,15 (2020) be3 cyTTeBUX 3MiH 0,06
32. 0,07 (2020) 0,10 (2011) Cnan 0,03
33. 0,09 (2020) 0,12 (2012, 2013) Crag 0,03
34. 0,10 (2011 — 2013) 0,12 (2019) be3 cyTTeBUX 3MiH 0,02
35. 0,09 (2011) 0,12 (2019) [TigBuIIeHHS 0,03
36. 0,04 (2020) 0,12 (2011 — 2013) ITinBUILIEHHS 0,08
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[IpomoBxenHs TabwHIIl 2

1 2 3 4 5
37. 0,10 (2011 — 2013) 0,15 (2020) ITixBuUIIEHHS 0,05
38. 0,07 (2011) 0,14 (2019) [TigBuIIICHHS 0,07
39. 0,05 (2020) 0,10 (2011 — 2013) Cnan 0,05
40. 0,07 (2020) 0,10 (2011) ITixBHUIIEHHS 0,03
41. 0,09 (2011) 0,12 (2019) [TigBuIICHHS 0,03
42. 0,06 (2011) 0,16 (2020) ITixBHUIIEHHS 0,10
43, 0,06 (2019) 0,10 (2011) Crag 0,04
44, 0,10 Bes 3min -
45. 0,09 (2011) 0,12 (2019) [TigBuIICHHS 0,03
46. 0,03 (2020) 0,11 (2011) Cnan 0,08
47. 0,005 (2020) 0,12 (2011) Cnan 0,115
48. 0,03 (2020) 0,11 (2011) Cnan 0,08
49, 0,03 (2020) 0,11 (2011) Cnan 0,08
50. 0,07 (2020) 0,10 (2011) Croag 0,03
51. 0,07 (2020) 0,10 (2011) Cnan 0,03
52. 0,10 0,11 be3 cyrTeBuX 3MiH 0,01
53. 0,08 (2011) 0,10 (2013) be3 cyTTeBuX 3MiH 0,02
54, 0,09 (2011, 2014) 0,10 be3 cyTTeBuX 3MiH 0,01
55. 0,09 (2011) 0,12 (2019) [TigBuIeHHS 0,03
56. 0,11 0,12 (2011, 2014) be3 cyTTeBuX 3MiH 0,01
57. 0,10 (2011, 2014) 0,12 be3 cyTTeBUX 3MiH 0,02

3a3Hayeni y Ta0xa. 2 maxi 3a nepiox 3 2010 no 2017 poku, oTpuMaHi y MOJIbOBUX
YMOBax IpHU MPOBEAEHHI paJlalliifHOrO0 KOHTPOJIIO MO CTEXUl Hapsny HaBkoio Il
cekIlii xBocTtocxoBula «CyXaudiBChbKe», 3 BUKOPUCTAHHS paiallifiHUX MPUIIAIiB:
03UMeTpa raMMma-BunpoMiHioBanHsa nourykooro JIBI'-01H Ne 3933 ta no3zumerpa-
pagiomerpa MKC-05 TEPPA Ne 11031013. BumiptoBaHHs NpPOBOAMIUCH MILIOKO
3MOMKOIO, Yy TIOIIYKOBOMY pEXHMIi, TPH TPOXOKEHHI KOHTPOJBbHUX TOUYOK
BUMIPIOBaHHA. AJITOPUTM BHUMIPIOBaHHS BHKOPHUCTOBYE JIBa BapiaHTa IMPOBEICHHS
(dikcamii 3HaYeHb - 3arajlbHUM Ta JneraimizoBaHui. [Ipu BHKOHAHHI MmIIOi abo
aBTOMOO1JTbHOT 3MOMKH, 3aCTOCOBYIOTh 3araJIbHUN aJITOPUTM B IEBHUX 3a37aJIeTi/b
BH3HAUCHUX TOYKaxX, 4yepe3 koxkHi 80-130 merpiB, IO BIAMOBIZAE CTaHAAPTHUM
BUMOTaM st 0OPMIICHHS TIPOTOKOJIIB BUMIPY IMIUTLHOCTI OeTa BunpoMinenss, [111]]
ta [IEJl rama BumpomiHeHHsS. SKIO iCHye BIPOTITHICTH 301IbIICHHS (POHOBOTO
HaBaHTaxeHHd Big TPB, ocoOucTo B JNITHIO, COHSYHY MOTOAY, TO MPOBOJSATH OLIBII
JeTanbHe I1HCTpyMEHTaJdbHE oOcTexeHHs yepe3 KoxHl 30-50 meTpiB, B TakoMy
BUMAJKY KUIbKICTh KOHTPOJIBHUX TOUOK MOe 30utbmmTHCsS 10 160-270 oquHUILb.

JlonycTrMe 3HAYEHHS CyMapHOi 03U OmnpoMiHeHHS Heps 11 mepcoHaiy
XBOCTOCXOBHUIII, IUTAMOHAKONMYYBayiB, MalJaHUMKIB 3 KoOHTeiHepamu TPB abo PPB,
3a0pyIHEHUMH CIOpYyJaMy TOIIO HE IOBHUHHE IepeBullyBaTH 2 M3B/pik. Bkian
pErIaMeHTOBAaHUX PpAIallifHUX MapaMeTpiB Ta ACSIKUX (QI3UYHUX 1 TPUPOAHIX
(hakTOpiB 30BHINIHLOTO CEpeOBHUINA B (POPMYBaHHS CyMapHOiI JT03U OMPOMIHEHHS
Hegs, 32 sskuMu 3a1iicHIoBaBcst PK, MoXHa npeacTaBUTH y BUTJISIAL PIBHSAHHSA 1:
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Helprwp = f (Anum PH’ HE,ZZ, HH/ZZI H

munPH,m , OK, EPOA X, K,..) (1)

np! pn?

Honyctumi 3HaueHHsAMH HedX BcTaHOBIeHI Ha piBHI Aep:kaBHuX PPII (piBHsAHHSA
2):
H, =f (ZPPIT) <1 m36 — kamezopis B
=1 H B f (ZPPH ) < 2 m36 —kameeopis b (2)
f

H = (ZPPH) < 20 m36 — kameeopia A

Dopu

HZ

don

[TpoBeneHi mpakTUYHI BUMIPH Ta JOCIIHKEHHS TO3BOJIMIN BUSIBUTH CTa01II3a1lit0
3HaueHb [IEJ] Ta BUSBUTU MEPCHNEKTHBHU IIOJ0 CTaHy pedyeil 11070 MPOMHUCIOBOIrO
maiganunky «CyxauiBebkey Il cexiiis Ta BU3HAUUTH HETOIIKA HOPMATUBHO-TIPABOBUX
Ta ekcrutyaTtaniitaux BuMor 3 yaciB CPCP, CH/I, mono opranizariiii, Oy 1iBHUIITBA 1
eKcIuTyaTarii XBocTOCXOBHI «CyXadiBCBKOIO IPOMHUCIOBOIO MaWIaHYUKY», Y
BIIMOBITHOCTI A0 icHyrouux B Ykpaini Bumor HPBY-97, HPBY-/[-2000 1 OCITY-
2005, peXUMHOI TEpPUTOPIi  KOJMIIHBOTO  ypaHOBOro BupoOHunTBa BO
«ITpuaHITPOBCHKUI XIMIYHHUMA 3aBOTY.

BucHoBkwu.

1. Ha ocHOBI IHCTpyMEHTAJIbHUX AOCHIIXkeHb, B mepioa 3 2007p. mo 2018p.
MPOBEICHUX Ha KOHTPOJBHO-IPOITYCKHOMY IyHKTI, MEPUMETpPl, CTEXI Hapsdy,
BcepeauHi «rtuta»y Il cekmii xBoctocxoBuina «CyxXadiBCbKe», OTPUMAaHO MAaCHB
BUXIIHUX JaHUX JUIs mporecy mojentoBanHs npu BukoHanHi CPK. Otpumani mani
JO3BOJIMJIM PO3POOUTH MOENb ISl TIPOTPAMHOTO MOJICIIOBAaHHS Ta TEOPETUIHOTO
OOTpyHTYBaHHS BH3HAuYC€HHS mporHo3oBanmx 3Hauenp LI, ITIEJ[ Ta IIIIJ.
[Iporno3zoBani pgani 3a 1'sATh pokiB 2018-2022pp. Oynu 1HCTPYMEHTAJILHIO
MIATBEPKEHI MIPU MPOBEACHI HATYPHUX BUMIPIB, 3 TOXUOKOIO y 5%, 1110 BiAmOBiga€E
HEOOX1THUM BIIXUJICHHSIM PO3POOJIEHOT MHOIO MOJIEIII.

2. [IpoBeneHHI MpaKTUYHI AOCTIKEHHS Ta po3po0JieHa MOJIEb 1a€ MOXKIUBICTh
MPOTHO3YBAaTH TONAJBINY pamdiamiiiHy o00cTaHoBKy Ha Takomy PHO, sk
«Cyxa4iBChbKUI» TMPOMUCIOBUN MalJaHYMK KOJHUITHBROTO YPaHOBOTO BUPOOHUIITBA
BO «I1X3». y B HallOJIMK41 pOKU Ta BAOCKOHATIOBATH CUCTEMH PO3PAXYHKY CyMapHOi
e(EeKTUBHOI 1031 ONPOMIHEHHS, SIK NEPCOHANY palaliiiHO-HEOEe3[EeYHOro 00’ €KTY,
TaK 1 HACEJIEHHS, 0 MEIIKA€E MOOJIU3Y MPOMHUCIOBOIO MAJTAHUUKY .

3. YV xoni BumiproBanb 3HauyeHb [II1/] Tta TIEJ[ Oyno BHUSIBIEHO psii JOKAJIbHHUX
aHoMaJliii PiBHIB, SIKI Majy TMPUB’A3KY 10 MEBHOI AUISTHOK CTEXKH Hapsay Ta Ha
nepumeTtpi II ceknii xBocrocxopuia «CyxayiBebkey. [Ipu oMy 1 TeHAEHIIs Tovyaia
saBHO croctepiratucs micias 2016-2017 pokiB, B MICUSX, 3 MiABITPSHOI CTOPOHH
XBOCTOCXOBHUIIA, JI€ PaIlOaKTHBHI MUIYBaTI YaCTKU 3 PaIOHYKIiAaMH ociganu (B
OCHOBHOMY I1€ JIITHINA TeEpioj] - JTUTNEHb, YEPBEHB 1 TIOYATOK BEPECHS), B PE3yJIbTATI
3MEHIIICHHsI TOBEPXHi TuToNT A3epkaina Boau Ha Il cexiii xBocTocxoBuIa.

IlepcnekTuBM NOJAJBLINUX JOCTiAXKeHb. B momepemnnix pobotax Oyo
poaHaji30BaHO CTaH pajiarfiiiHoro 3abpyanenus B mepioa 2007-2010 pp. [16-18];
CTaH pafiariitHoro 3adpyaHenss B nepion 2010-2013 pp. [19-20]; cran paziamiiHoro
3a0pyaHeHHs B niepion 2014-2017 pp. [21-23]; 3acTocyBaHHs NMpWIaAiB paaiamiiHOTo
KOHTPOJIIO Ha panianiiiHo-HeOesnmeunnx o00’exktax I Vkpainum [24-25];
MpoaHaIi30BaHO 1 3alPOTIOHOBAHO METOJAM TMOJIIMIIECHHS BU3HAYEHHS pajialiifHuX
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napaMeTpiB 6e3mocepeIHb0 Ha XBOCTOCXOBHINAX B PEATBHOMY Yaci 13 3aCTOCYBaHHSIM
HA3eMHUX JMCTaHIIHHO-KEPOBAaHUX amapaTiB [26-27]. B momanbmmx AOCTiKEHHIX
HEOOXITHO pO3paxyBaTH JTWHAMIKY 3MEHIIICHHS 00’ €My BOJH, TUIOII J3€pKajia BOJIU
XBOCTOCXOBHIINIA Ta BH3HAYUTH IUIONLy BHBUIPHEHUX TICOYHUX «IUBDKIBY 3
PaTlOaKTUBHUMH PEYOBHHAMH.

B myGmikamisx muxmy cratedt koier 3 Hamoro HHI TIJIABA, mpucBsuenmnx
OyaiBeNbHIN ramy3i 1 MICISIBOEHHOMY BiJHOBJICHHIO HAIIOl JEP>KaBH PO3TISAAIUCH
MUTAHHS: CTAaHY HOPMAaTUBHOTO PETYIIOBAHHS Oy 11BEIbHOI AISUIBHOCTI B YKpaiHi [28];
CTPYKTYpPOBAHOCTI  MICTOOYIBHOTO YIPABIIHHA TEPUTOPISIMUA  TICISIBOEHHOTO
BIIHOBJICHHS YKpaiHu [29]; mOCHDKEHO CBITOBUM JOCBiA BIAOYJOBH MICT IiCJIA
npyroi cBiToBoi BitHU [30]. Hamra crarts Oyae ofHi€r0 3 CKIaJ0BUX, KA OPraHIYHO
JIOTIOBHUTDH TIEPEJIIueH] JOCTIPKEHHS B HAIPSMKY IICISBOEHHOTO BIJHOBJICHHS
TEPUTOPIN HAIIOT JIep>KaBH.
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ADAPTIVE MARKETING INNOVATION

Zavodovskyi Stanislav
PhD student,
National Aviation University (Kyiv, Ukraine)

Adaptive marketing innovations refer to strategies and technologies that allow
companies to quickly and efficiently respond to changes in the market environment,
consumer behaviour, and competitive landscape. These innovations often involve
leveraging data analytics, artificial intelligence (Al), and automation to create more
personalised, dynamic, and flexible marketing campaigns.

Key elements of adaptive marketing innovations include:

1. Data-Driven Decision Making. Utilising real-time data and analytics to
understand consumer preferences, behaviours, and trends, enables marketers to tailor
their campaigns more effectively.

2. Personalization. Customizing marketing messages and experiences for
individual customers based on their preferences, past behaviours, and predictive
analytics.

3. Automation. Implementing automated systems for content delivery, customer
engagement, and marketing workflows, allowing for more efficient and consistent
execution of campaigns.

4. Agility and Flexibility. Developing marketing strategies that can be quickly
adjusted or scaled in response to new information or changes in the market
environment.

5. Cross-Channel Integration. Creating a cohesive marketing strategy that
seamlessly integrates various channels (e.g., social media, email, mobile apps, and
websites) to provide a unified customer experience.

6. Artificial Intelligence and Machine Learning. Using Al and machine learning
algorithms to predict trends, optimize marketing efforts, and enhance customer
targeting and segmentation.

Adaptive marketing innovations enable companies to stay competitive in a fast-
paced, ever-changing market by being more responsive to consumer needs and market
dynamics.

The key difference between adaptive and sustainable marketing innovations lies in
their primary focus and goals:

1. Adaptive Marketing Innovations.

Focus: adaptability and responsiveness to change.

Goal: to quickly and effectively respond to shifts in the market, consumer
behaviour, or competitive environment.

Key Characteristics:

emphasis on agility, flexibility, and real-time decision-making;

utilization of data analytics, automation, and Al to adjust marketing strategies on
the fly;

aims to optimize short-term results by keeping up with current trends and changes.
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Examples:

Real-time personalized marketing campaigns that change based on consumer
behaviour.

Rapid adjustments to marketing strategies in response to emerging trends or crises.

2. Sustainable Marketing Innovations:

Focus: long-term environmental, social, and economic impact.

Goal: to create marketing strategies that contribute to the long-term health of
society, the environment, and the economy.

Key Characteristics:

emphasis on ethical practices, resource efficiency, and social responsibility;

incorporation of environmentally friendly practices and socially responsible
messaging;

aims to build a brand's reputation and trust over the long term by aligning with
values important to consumers.

Examples:

Marketing campaigns that promote eco-friendly products or practices.

Initiatives that reduce the carbon footprint of marketing activities or use sustainable
materials in packaging.

Adaptive Marketing is about being flexible and responsive in the short term,
allowing companies to stay competitive in a fast-changing environment.

Sustainable Marketing is about creating long-term value by aligning marketing
efforts with broader societal and environmental goals, ensuring that business practices
contribute positively to the world over time.

While both types of innovations are important, adaptive marketing focuses on
immediate market conditions, while sustainable marketing focuses on the long-term
impact on society and the environment.

The list of recourses

1. Hunt, S. D., Madhavaram, S. (2020). Adaptive marketing capabilities, dynamic
capabilities, and renewal competencies: The “outside vs. inside” and “static vs.
dynamic” controversies in strategy. Industrial Marketing Management, 89, 129-
139.

2. Wiek, Arnim & Lang, Daniel. (2016). Transformational Sustainability Research
Methodology. Sustainability science: An introduction. 1-12. 10.1007/978-94-
017-7242-6_3.
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CTPATETTi AJATITALII IEPCOHAJY MIJIMPUEMCTB
JI0 YMOB BOEHHOT'O CTAHY

I'pumenko Ouexciii CeprinoBuu
3100yBad MariCTEPChbKOTO PiBHS BUIIOT OCBITH,
KuiBchkuit HalioHaIbHHUM YHIBEPCUTET TEXHOJIOTIN Ta AU3aHY

B ymoBax KoHGIIKTY Ta HECTaOUIPHOCTI MiAMPUEMCTBA CTHUKAIOTBCA 3
YUCJICHHUMH BUKJIMKAMH, SIKI TOTPEOYIOTh ONEPAaTUBHUX 1 €()EKTUBHHUX PIIICHb JJIS
3a0e3eueHHs O0€3IeKu Ta MIATPUMKH MOPAJIBHOTO CTaHy CHiBpoOiTHHKIB. Po3poOka
Ta BIPOBA/KEHHS CTpaTerid, M0 BKIIOYAIOTh 3aX0oAu 3 (PI3UYHOI OXOpOHH,
MICUXOJIOTIYHOT MIATPUMKH, (PIHAHCOBOI JOMOMOTH TOINO, JOMOMAararoTh 3MEHIIUTH
CTpec Ta 3a0e3MeunuTu eMOIiiHuN KoMpopT nepconany. Lle, y cBorwo depry, crnpuse
MIATPUMII CTaOlIbHOT POOOTH MIANPUEMCTBA, IO € KPUTUYHO BAXKIMBUM IS
30epexeHHsT HOro (YHKIIIOHATBHOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI B CKJIQJIHUX
yMoBax. baszyrounck Ha BUBYCHHI HAYKOBUX JIOCIIKEHB, 30KpeMa, [1-6] npormonyemo
PO3MIIHYTH HalOUIbII €(PEKTUBHI CcTpaTerii ajganTtaiii NepcoHaTy MiIMNPUEMCTB 10
yMOBaxX BOEHHOTO CTaHy.

1. 3abe3neuenns besnexu nepconany. Y 3a0e3neueHH1 O€3MEKH IEPCOHAITY i1 Yac
BOEHHOT'O CTaHy 0COOJIMBO BYKJIMBO BIPOBAIKYBATH KOMIUIEKCHI 3aX0I1 JIJISl 3aXUCTY
criBpoOITHUKIB. OJIHUM 13 KJIFOUOBUX €JIEMEHTIB € OpraHizailis CucTeM Oe3MNeKH, 110
BKJIIOYa€e (hi3UIHY OXOPOHY, BIACOCTIOCTEPEIKECHHS Ta JOCTYM JI0 aBapiiHUX BUXOJIIB.
Ili cucTeMu I03BOJISSIOTH CBOE€YACHO BHSIBJISATH TOTSHINMHI 3arpo3d 1 IIBHIKO
pearyBaTi Ha HHUX. PerymnsipHi TpEHIHTH ISl MEPCOHANY € HACTYIMHHM BaKJIMBUM
KPOKOM; BOHU OXOIUTIOIOTh NPOLEAYypU €BaKyallii, HaJaHHS TMEepIIoi MEIUYHOT
JIOTIOMOTH Ta pearyBaHHs Ha HaJ3BUYAIHI CUTYaIlli, III0 J0MOMAarae CriBpoOITHUKAM
OyTH TIATOTOBJICHUMH 10 OyIb-sIKUX KpH30BUX cuTyariid. Kpim Toro, cTBopeHHs
Oe3reyHux 30H a00 YKPUTTIB HA BUIIAJOK MOBITPSHOI 3arpo3u ab0 1HIIMX HeOe3mneK
3a0e3nedye JOJaTKOBUI PIBEHb 3aXUCTY 1 FapaHTye, IO MEepCOHaN MaTUMe Oe3rnedHe
Micie Juisi epedyBaHHs y pasil HeOe3neku. 111 3axoau monomararoTh MIATPUMYBATH
0e3IeKy Ta CIOKIN cepell CiBPOOITHUKIB, 3a0€3euyr0uH ixHe (Pi3nyHe O1aronoayydys
B YMOBaX HECTAOLIbHOCTI.

2. [Tiompumra mopanviozo cmarny ma momusayii. IligTpuMKa MOPaTbHOTO CTaHy
Ta MOTHBAIlli CIBPOOITHUKIB B YMOBAaX BOEHHOI'O CTaHYy € KPUTHYHO BaXKJIMBOIO JISI
CTabUTBbHOCTI Ta e(EeKTUBHOCTI pPOOOTH MIAMPUEMCTB. [l 1HOrO BaXIJIHMBO
3a0€e3MeYNTH ICUXOJIOTTUHY NIATPUMKY Yepe3 AOCTYII 10 KOHCYJIbTaIli i ICUXOJIOTIB Ta
CIIy0 MIATPUMKH, IO JOTIOMArae CIiBpOOITHUKAM CIPABJISATUCS 31 CTPECOBUMU
cCUTyarisiMu 1 30epiraTé eMoIliiHui Oamanc. BmpoBamkeHHs THy4Koro rpadika
poOOTH TaKOXX € CYTTEBUM 3aXOJOM, OCKUIBKA BIH JIO3BOJISIE BpPaxOBYBAaTH
1HAUBITyaIbHI OOCTaBHHM CIIBPOOITHHKIB, TakKl SIK HEOOXIMHICTh y OISl 3a
poaudyamu abo mpoOJeMHU 3 TPAHCIOPTOM, IO MOXKE 3abe3reunTd iX Oe3meKy Ta
3MeHIUTH cTpec. JlogaTkoBo, (iHaHCOBa MIATPUMKA Yy BUIJISIAL JOMOMOTH a0o
KOMIEHCAIIM i THX, XTO TOCTpaXJaB BIJ BOEHHUX Jiii ab0 3IIITOBXHYBCS 3
(hiHAHCOBHMH TPYJIHOIAMH Yepe3 KPHU3y, € BAKIUBUM YHHHHKOM JUTS IT1BUIIECHHS
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MOTHBAIli 1 MATPUMKH MopajbHOro Ayxy. Lli 3axonu nomomarair0Tb CTBOPUTHU
HiATPUMYIOUYE CEPEJOBHILE, SKE CIPUSE 3arajJbHOMY 100poOyTY CIHIBpPOOITHHKIB 1
iXHI¥ BiAIaHOCTI poOOTi B yMOBaX HECTaOLIBLHOCTI.

3. Onmumizayis opeanizayiunux npoyecie. ONTHMI3aIIis OpraHi3aiHIX MPOIIECIB
MiJ] 4ac BOEHHOTO CTaHy € KPUTUYHO BaXKJIMBOIO ISl 3a0e3medeHHs e(eKTUBHOI
poOOTH MIAMPUEMCTBA Ta 3MEHIICHHS PHU3WKIB. BakKIIMBUM acmeKTOM € ajamnTallis
poOOUMX MPOLIECIB, SIKa BKIIOYAE MEPETIIsi 1 BAOCKOHAICHHS ICHYIOUUX MPOUEAYD IS
NiBUIIECHHS! €(PEeKTUBHOCTI B yMOBaX HOBHMX BHUKJIUKIB. Lle m03Bojsie 3MeHIIUTU
pU3MKA Ta 3a0e3neunTH OUIbII CcTablapHy pobOoTy. BrpoBamkeHHs I1UdPOBUX
TEXHOJIOTIM TakoX Tpa€ KIIYOBY pOJib: BUKOPUCTAHHS CHUCTEM JAMCTAHIIIHOTO
yOpaBJIiHHS, OHJIAMH-KOMYHIKAIlIMHUX TIaTGOpM Ta aBTOMATH3allisl PYyTHHHUX
3aBJlaHb J03BOJISIE€ MIABUIIUTUA €()EKTHUBHICTh YMPABIIHHSA MEPCOHAIOM 1 CIPOCTUTH
KoMyHikarlito. KpiM TOro, BaxiuBO po3poOUTH IUJIaHW i HA BUMAJAOK PI3HUX
CIIEHapiiB KPU30BUX CHUTYallli, III0 OXOIUIIOE SK 3arpo3u Oe3Mmelll, TaKk 1 MOXKJIUBI
€KOHOMIYHI 4M opraHizaimiiiHi kpusu. Lle gomomarae 3a0e3rneyuTd TOTOBHICTH O
IIBUJKOIO pearyBaHHS Ha Oyab-sKI 3MIHA 1 HIATPUMYE CTaOUIBHICTH POOOTH
HiAIPUEMCTBA B CKIaTHUX YMOBaX.

4. Iliosuwenns cmitikocmi ma aoanmuerHocmi. IliIBUIIEHHS CTIMKOCTI Ta
aJanTUBHOCTI TMIANPHEMCTB B YMOBax KpHU3 € HAJA3BHYAWHO BAXKIWUBUM IS
3a0€3MeueHHs] 1XHbOI CTaOUIbHOI poOoTU. KiltouoBUM acrmekToMm € 3abe3reueHHs
HAsBHOCTI BCIX HEOOXIHMX PECypcCiB, TaKuUX SIK Mareplaiu, OOJIafHAHHSA Ta 1HIII
pecypcd, 1o MIATPUMYIOTh (PYHKIIOHYBaHHS I 4Yac Kpu3oBHX curyamii. lle
JI03BOJISIE YHUKHYTH 3aTPUMOK 1 IepepB y poOoTi. B3aemoig 3 MiclieBUMHU OpraHaMu
BJIaJ Ta TyMaHITApHUMH OpPTaHi3alliiMU TaKOXX € BaXKIWBOI, OCKUIBKH BOHA
JI0TIOMara€ OTPUMYBATH aKTyallbHy 1H(QOpMAII0 TMPO CUTYaIll0 Ha MICIAX 1
3a0e3nedye He0OX1IHY MiATPUMKY. KpiM TOro, iHBeCTYBaHHSI B HABYAHHS Ta PO3BUTOK
HAaBHYOK CHIBPOOITHHUKIB € KPUTUYHUM JJIs MIABMUIEHHS IXHBOI aJanTHUBHOCTI O
HOBHUX YMOB 1 TeXHOJOT1d. Lle He TUIbKM MoKpanlye ixHi npodeciiiHi HaBUYKH, alie i’
gornoMarae iM e(eKTUBHO pearyBaTW Ha 3MIHM 1 NIATPUMYBATH BUCOKUN DPIBEHb
00CIIyrOByBaHHSI B yMOBaxX HECTaO1JIbHOCTI.

5. Komynikayia ma npo3zopicms. KOMyHIKallisl Ta MPO30PICTh € KPUTHUYHO
BOXXJIMBUMH aClleKTaM{ YTMPaBIIHHS TEpPCOHAIOM, OCOOJMBO B YMOBax Kpu3.
Perynsphe 1 npo3ope iHpopMyBaHHS CIIBPOOITHHUKIB PO MOTOYHY CUTYAIIil0, 3aX0/11
Oe3mekdn Ta 3MIHM B TIOMITHIIl KOMIAHII JormoMarae MIATPUMYBATH  iX
moiH(GOPMOBAHICTh, 1 3HIKY€E piBEHb HeBH3HadeHocTi. lle cTBoproe moBIpIHMBY
atMocdepy 1 3a0e3neuye YiTKICTh y KOMYHIKAIi, 0 € BKJIUBUM IS MIATPUMKA
MOpaJbHOIO CTaHy IEpPCOHaTy. AKTHBHE 3allyde€HHs CIIBPOOITHUKIB 10 MPOIECY
MPUIHATTS PillIeHh Ta OOTOBOPEHHS HOBHX CTPATETiM TaKOXX Ma€ BEJIMKE 3HAYCHHS.
Take 3ayrydeHHs HE JIUIIE TIOKPAIY€E SIKICTh PIllieHb, ajie W MiBUIY€E BiIIaHICTh Ta
MOTHBALIIO CITIBPOOITHUKIB, OCKIIbKMA BOHU BIJUYBaOTh CBOIO 3HAUMMICTb 1 BIVIUB HA
po3BuToK Kommnauii. Lle cmnpuse QopMyBaHHIO OUIbII 3rypTOBaHOI KOMaHIU Ta
MOKpaIllye 3arajbHy aTMocdepy B oprasizaiiii.

TakuMm 9MHOM, BIPOBAKEHHS PO3TISIHYTHUX CTpATETiid ajanTarlii mepcoHaly 10
YMOB BOEHHOTO CTaHy € KJIOYOBUM AaCIEKTOM JJis 3a0e3MeyeHHsl CTallIbHOCTI Ta
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e(eKTUBHOCTI POOOTH MIANPUEMCTB. 3abe3rnedeHHs O€3MeKu MEepCoHaly uepes
CHCTEMH OXODOHH Ta YKDHTTH, a TaKOXK MICUXOJIOT1YHA HII[TpI/IMKa 1 ¢QinancoBa
JIOTIOMOTa,  CHIPUSIOTH MiBUIICHHIO MOpPAJBbHOTO CTaHy 1 3MEHIIYIOTH CTpeEC.
OnTumi3allis oprasizaiiiiHiuX IpoIeciB, BKIIOYAIOUN aIalTalllio poOOYUX MpOLeaAyp 1
BUKOPHUCTAHHA IU(GPOBUX TEXHOJOTIH, O3BOJIAE€ 3MEHIIUTH PU3UKU Ta MiABUIIUTU
epextuBHICTh. [liNBUIEHHS CTIHKOCTI Ta aJanTHBHOCTI uepe3 3albe3meueHHs
pecypcaMu, B3aEMO/IIO 3 MICIIEBUMH OpPTaHAMH Ta PO3BUTOK HABUYOK CITIBPOOITHHKIB
crpusie OUTbIINA TOTOBHOCTI A0 3MiH. YiTka KOMYyHIKAIlisl Ta 3aJly4€HHs IEPCOHATY JI0
OPUMHATTS pIlIEHb TOKPAIIyIOTh MOPAJIbHUM JyX 1 MiABUINYIOTh BiJJIAHICTb.
BnpoBamxkenHss 1mux crpateriii 3abesneuye He JsMine Oe3leKy Ta HIATPUMKY
nepcoHaiy, aje W CTablIbHICTh 1 €(PEeKTUBHICTh POOOTH MIANPUEMCTBA B CKJIATHUX
yMOBaXx.
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Opecbkuil HalllOHATBHUN TEXHOJIOTTYHUHN YHIBEPCUTET

['moGanbHa €KOHOMIKA — 1€ ICTOPUYHO HOBA PEANbHICTh, SIKa BIIPI3HIETHCS BiJ
nonepenHix. Ha mouarky cimaecsatux pokiB 20-ro cTOMTTA rio0OajbHa €KOHOMIKA
ONMUHWIIACS TT1J] BIUIMBOM PI3HUX €KOHOMIYHUX, MOJITUYHUX, HAYKOBHX, COIIAJIbBHUX
Ta 0araThbOX IHINUX YMHHHUKIB CBITOBAa €KOHOMIKa moyana HaOyBaTH O3HAK €IUHOL
cTaOUIbHOI CTPYKTYpH Ta OTpUMaja Ha3By «riiobaiibHa ekoHOMika» [1]. XapakTepHa
O3HaKa T100abHOT €EKOHOMIKH TOJIATA€ B IHTETpallli eKOHOMIK PI3HUX KpaiH y €IUHY
cBiTOBY cucteMy. lle o3Hauae, 1m0 €KOHOMIYHI IPOIECH, TaKi SK BUPOOHHUIITBO,
TOPTiBJIA, IHBECTHII Ta (IHAHCH, CTAlOTh BCE OUIBII B3a€EMO3AJICKHUMH Ha
MDKHApOJHOMY piBHI. Y Takii CUCTEMi KpaiHU B3a€MOIIOTh, CIIMPAIOYUCh HA CBOI
MOPIBHSJIBHI TE€pEeBaru, 10 JAO03BOJISIE IM CIELiali3yBaTHUCS Ha BUPOOHHULTBI THX
TOBapiB 1 MOCIYT, y SKUX BOHM HAWOUIbII KOHKYPEHTOCHPOMOXHI. ['oOaibHa
€KOHOMIKa Ma€ Taki 0COOJIMBOCTI:

1. CaiToBa TOPriBiisA: KpaiHM €KCHOPTYIOTh 1 IMIOPTYIOTh TOBapH Ta MOCIYTH,
10 CTBOPIOE B3a€MO3AJICI)KHICTH EKOHOMIK.

2. IeBecTuIii Ta KaIiTaJOBKIAJACHHS: BUIBHMM pyX KamiTalxy JTO3BOJISE
MIAIPUEMCTBAM 1HBECTYBATH y PI3HUX KpaiHaX, IO CIPHUSE€ PO3BUTKY TJIOOAIBHOTO
Oi3HECYy.

3. MixHapoaH1 Kopropaiiii: BeMKi Koproparili mpaiooTh Y KITbKOX KpaiHax,
CIpHsouM Tio0anizailii 613Hecy Ta TEXHOJIOT1i.

4.  ®DiHaHCOBI pUHKH: TTI00abHI (hiHAHCOBI PUHKH OB’ s13aH1 MK CO0010, 1 3MIHU
B OJIH1I1 €KOHOMIIII MOKYTh MaTH BILJIMUB HA €KOHOMIKH 1HIIIUX KpaiH.

5. TexHonoriyHuii po3BUTOK: IHHOBAIIII Ta TEXHOJOTIT MOIMIUPIOIOTHCS IIBUILIE
y TJI00aNbHIN €KOHOMIL, L0 CHPHUSIE €KOHOMIYHOMY 3pPOCTaHHIO 1 MIJBUILEHHIO
€(hEeKTUBHOCTI.

['moGanbHl €KOHOMIYHI MpPOOJIEeMH YMOBHO MOKHA PO3AUIMTH HA 2 TUIU: MO-
nepiie, B3aEMO/Iis JIFOAUHHU 1 TpUpou (TpodsiemMa BUYepIaHOCT1 PECYPCIB, €KOJIOTTYHA
npobsiema); mop-apyre, mpoOjieMH BCEpeArHI JIHOJICHKOTO CYCHIIbCTBa (Mpobiema
MoI0J1aHHs O1THOCTI, MPOAOBOJLYA MPOOIIEMa, 3arpo3a siIepHoi BiliHU, 1eMorpadidHa
mpobiema) [2].

VY cydacHil r700a7iCTUIN KOHIEMIlS CTajJor0 PO3BUTKY PO3TISAAETHCS SIK
HE0OX1THa YMOBA JUIsl CTAOUIBPHOTO MallOyTHBOTO TaHeTH. [ 1006abHI BUKIIMKH, TaKl
K 3MiHa KJIMaTy, BHUCH@XEHHS pecypciB, 3a0pyJHEHHS IOBKULIS Ta cCoOLlialbHa
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HEPIBHICTh, BAMAraroTh CIIUIBHUX 3YCHJIb MI)KHAPOIHOI CIIIJILHOTH. BUI171€MO OCHOBHI
MIPUHITUTIN CTAJIOTO PO3BUTKY:

1. ExoHOMiuHa CTiHKiCTh: 3pOCTaHHS EKOHOMIKHM TIOBHHHO BIZOyBaTHCS 3
ypaxyBaHHSIM JIOBTOCTPOKOBOI IIEPCIICKTUBH, 3a0€3MCUYOYH CTaOLIBHUN PIBEHBb
JKUTTS JUIsI HUHIIHIX 1 MalOyTHIX TTOKOJiHb. Lle BKitodae eheKTHBHE BUKOPHUCTAHHS
pecypciB, pO3BUTOK IHHOBAIIIH 1 MATPUMKY KOHKYPEHTOCITPOMOXKHOCTI.

2. CormianpHa CTIpaBeJIMBICTD: CTAIHA PO3BUTOK Mepea0davac piBHUM JOCTYII 10
OJiar, 30KkpeMa OCBITH, OXOPOHH 37I0POB'S Ta MOXJIMBOCTEH MpalleBlIalITyBaHHS, a
TaK0’X CKOPOUYEHHsI O1THOCTI Ta HEPIBHOCTI y CYCH1IBCTBI.

3. Ekomoriuna BiAMOBiAaNbHICTH: 3a0e3meueHHs 30€peKEeHHsI HaBKOIHUIITHLOTO
CEpellOBUIIlA € KPUTUYHO BAXKJIMBUM AacClEKTOM CTalloro po3BUTKY. lle Bkirodae
3MEHIIIEHHS 3a0pyIHEHHS, 00pOTHOY 31 3MIHOIO KJIIMaTy, OXOpOHY 010p13HOMAHITTS Ta
parioHaJIbHE BUKOPUCTAHHS MPUPOJTHUX PECYPCIB.

Cranuii pO3BUTOK TaKOXk BIUIMBAE Ha IJIOOAIBbHI MOJITHYHI Ta EKOHOMIYHI
nponecu. Hanmpuknaa, mixkHapoaHi yroau, Taki sk Ilapu3bka KiiMaTH4YHA YyToJa,
CTaBJIATh 3aBIAaHHS CKOPOUYCHHS BUKHIIB TAPHUKOBUX Ta3iB 1 CTUMYIIIOIOTH PO3BUTOK
«3eneHoi» ekoHoMiku. Okpim boro, OOH po3po6uina Lini cranoro po3sutky (L{CP),
K1 CTAJId OPIEHTUPOM JUIsl KpaiH y JIOCATHEHHI cTajoro po3BUTKYy a0 2030 poky.
IIpoGaemMu cTamoro po3BUTKY € OaraTOrpaHHUMH Ta CKJIAJHUMH, OCKUIBKH BOHHU
OXOILTIOIOTh €KOHOMIUHI, COIllaJbHI Ta €KOJOriuHi acmekTu. OCHOBHI BUKJIUKHU, 3
SAKUMHU CTUKAETHhCS CBITOBE CIIIBTOBAPUCTBO HA MUISIXY JO CTajJoro pPO3BUTKY,
BKJIIOYAIOTh: 3MiHa KIIMATy € OJIHIEI0 3 HaWCEepHO3HINIUX 3arpo3 s CTajoro
po3BuTKy. [liBUIlIEHHS TeMIepaTypH, 3MiHa MMOTOJTHAX YMOB, YacTi CTUXI1HHI JiuXa,
TaHEHHS JIbOJIOBHKIB 1 IMIBUIIIEHHS PIBHS MOPS 3arPOXKYIOTh JKUTTEMISIILHOCTI JTIFOEH
1 IPUPOAHUM E€KOCUCTEMAM.

301bIIIeHHS CTIOKUBAHHS PECYPCIB, TAKUX SIK BOJIA, EHEPTisl, JTICOBI Ta MiHEpabH1
pecypcu, TPU3BOAWTH 10 iX BHUCHaKeHHS. lle cTaBuUTh mig 3arpo3y 3MaTHICTH
MaiOyTHIX MOKOJIHb 33JOBOJIBHSITH CBOI MOTPEOU 1 BUKJIMKAE €KOJIOTTYHI KPU3H.

HepiBuuii po3smoain Omar 1 pecypciB, OIIHICTb, coOLliajdbHA 130JSi Ta
JTUCKPUMIHAIIIS € CEpHO3HUMH MEPEITKOAaMU IS CTAJIOTO PO3BUTKY, IO MTPU3BOISATH
JI0 COIlIaIbHO1 HAMPYKEHOCTI, KOH(IIKTIB 1 HECTAO0ILHOCTI, 10 MIIPUBAE 3yCUIIIS 31
CTBOPEHHSI PIBHOIIPABHOTO CYCIIbCTRA.

3a0pyAHEHHS MOBITPS, BOAU Ta IPYHTY, BUKIHUKAHE ISJBHICTIO JIOAUHU, Ma€
HETaTUBHUW BIUIMB Ha 3]I0pOB’S JIIOAECH 1 HaBKOJUIIHE cepenoBuine. [Ipobrema
BIIXO/I1B, OCOOJIMBO ILUIACTHKA, TAKOXK 3aJIUIIACTHLCS OAHICIO 3 KIIFOYOBUX €KOJOTTYHUX
mpo0Jem.

barato kpain Bce 1e 3ajie’kaTh BiJ BUKOIMHWX BHJIB IMaJMBa, 110 CHPUYUHSE
BHKHJIM TTAPHUKOBHUX Ta3iB 1 MOCHIIIOE 3MIHY KiiMary. llepexim 10 BiZHOBIIOBaAaHUX
JDKEpeNl eHeprii CTUKAEThCS 3 TEXHIYHMMH, EKOHOMIYHUMH Ta TMOJITHYHUMU
BHUKJTMKAMU.

3HUIICHHS TTPUPOIHUX CEPEIOBHUII ICHYBaHHS, 3HUKHCHHS BUIIB Ta Jerpajarlis
€KOCHCTEM CTaHOBJIATH 3arpo3y Jisi 010pI3HOMAHITTS, O € KPUTUYHO BAXKIMBUM JIs
MIATPUMaHHS €KOJIOTTYHOI PIBHOBATH.
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@diHaHCOB1 KpH3W, HECTAOUIBHICTh PHHKIB 1 HEPIBHOMIPHMM EKOHOMIYHHUI
PO3BUTOK MOXYTh MIAPUBATH 3yCHILIS OO0 CTAIOTO PO3BUTKY, OCOOIMBO B KpaiHax,
110 PO3BUBAIOTHCAL.

Kopymmisi,  HeedekTWBHE  yMOpaBIiHHS,  BIACYTHICTH  MPO30POCTI  Ta
BIIMOBIAIbHOCTI HA BCIX PIBHAX BJIaJAH MOXKYTh IIEPEIIKOKATH peajli3allii 1HiI[iaTHB
CTaJIOTO PO3BUTKY.

301TbIIIEHHS YMCETLHOCTI HaCENIEHHS TUTAHETH CTBOPIOE 0JIaTKOBE HABAHTAYKEHHS
Ha PECypcH, €KOCHUCTEMHU Ta COLIaJIbHI CUCTEMH, IO POOUTH 3aBJaHHSA CTaJOro
PO3BUTKY I1I€ OUTBIIT CKIaTHUM.

Jns  momomaHHsS 1MX TpoOJieM HEOoOXiJHI CKOOPAMHOBaHI 3YCHJUISI Ha
MDKHApOJIHOMY, HAIIOHAIBPHOMY Ta MICIICBOMY pIBHSX, a TaKOX IHTerparis
MPUHIIUITB CTAJIOTO PO3BUTKY B yCi Chepr KHUTTS.

TakuM YUHOM, KOHIIETIIIIS CTAJIOTO PO3BUTKY € THTErPajJIbHOI0 YaCTUHOIO Cy4acHOI
rJI00aiCTUKH, CIPSMOBAaHOT HAa (HOPMYBaHHS CIPABEJIMBOTO 1 OUIBII €KOJIOTTYHO
B1AIIOBITAIBHOT'O CBITOBOTO MOPSJIKY.
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Background. Reduced glutathione (GSH) is an essential non-enzymatic
antioxidant in mammalian cells. GSH can act directly as an antioxidant to protect cells
against free radicals and pro-oxidants, and as a cofactor for antioxidant and
detoxification enzymes such as glutathione peroxidases, glutathione S-transferases,
and glyoxalases. GSH is involved in other cellular processes such as protein folding,
protecting protein thiols from oxidation and crosslinking, degradation of proteins with
disulfide bonds, cell cycle regulation and proliferation, ascorbate metabolism,
apoptosis and ferroptosis ( Averill-Bates, D.A., 2020).

Objective is to review literary scientific data of effects of the antioxidant
glutathione and analyze their implementation in learning of medical university
students.

Results. Our study of periodic literary sources and our accumulated pedagogical
experience allows us to emphasize that in the foreground in modern approaches to
studying in higher medical school, there should be a practical component of the
acquired knowledge on the basis of innovative methods of teaching In basic medical
and biological disciplines, as well as a high level of interest and involvement of
students in independent work and motivation of students to further their continuous
development. It should be emphasized that flexible management of the educational
process is based on pedagogical correction and continuous feedback. Qualitative
changes in the control of educational activity are the implementation of control with
diagnosis, feedback and evaluation of stages, providing control of the characteristics
of systematic and objectivity, enhancing the motivation and cognitive interest of
students in the classroom and distance learning.

We give an example of our application in the educational activities of the
Department of Histology and Embryology of the Bogomolets National Medical
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University, Kyiv (Ukraine) of the data of a scientific study by a group of scientists
[Averill-Bates, D.A., 2023. The antioxidant glutathione. In Vitamins and hormones
(Vol. 121, pp. 109-141] in molecular aspects of medicine, cell cycle regulation and
proliferation, ascorbate metabolism, apoptosis.

Every student sregularly and confidently participates in discussions on
development and inequality. Nevertheless, this is not always reflected in his extended
writings, and there is room for improvement here to ensure that he includes evidence
and data to support his theses and develop his analysis with greater depth and detail in
his explanations. A multimedia presentation has always been presented in a form as
close as possible to a microscope. In these classes, we try to combine the study of
histology and histopathology, introducing students to microscopic samples of tissues
and organs and giving them the opportunity to compare and distinguish normal tissue.
In particular, the introduction of an active method of discussion, we apply the method
of posing the problem and solving it by students. An illustration of the methods of
microscopy, ultramicroscopy, scanning, raster microscopy, histochemical and
immunochemical methods and the examples of their use in medicine are provided. In
this lesson the role of fundamental knowledge of the structure of organs and their
tissues and cells is emphasized: ultrasonic echolocation, endoscopic methods of
research.

The focus of this lesson is on the motivational actions of students in their interest
in studying the subject and their involvement in the educational and research work of
the scientific circle of the department. The future doctor studies the basics of
histological technique and acquires the skills of microscopy, gets acquainted with
information about priority research of Ukrainian and International scientists in the field
of morphology.

The teacher evaluates the contribution of each student in solving the problem.
During the lesson, the teacher directs the activities of students to consolidate theory
and practical skills. It should be emphasized that an obligatory element of the
discussion is the ultrastructural, histochemical, functional characteristics of
histological structures.

Conclutions.

1) Our experiment involves the use of new pedagogical approaches in problem-
oriented self-education, the formation of professional practical skills among future
medical workers.

2) We have given an example of the use in the educational process of data from
fundamental scientific research (Averill-Bates, D.A., 2020) increases the professional
motivation of students and stimulates their encouragement to further teaching and
research activities, provides an impact on the process of acquiring practical skills and
developing clinical thinking.

3) These scientific data can be applied by biologists, immunologists, physiologists
and pathologists, as well as teachers in clinical departments.

135



MEDICINE
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

OCOBJIMBOCTI 3MIH CYAUHHOTI'O BIKY TA PIBHA
KAPAIOBACKYJIAPHOI'O PUBUKY Y XBOPUX HA
APTEPIAJVIBHY IN'NEPTEH3I1IO 3 METABOJITYHUM
CUHAPOMOM

Baneoa bornana PomaniBHa
ACUCTCHT

I'aman Ipuna OJieriBHa
K.MEJ.H., JOLICHT

Yosrauwk Ouabpra CrenaHiBHa
K.MEJ.H., JOLICHT

Kouep:xat Okcana IropiBaa
K.MEJI.H., JIOLICHT

Bacusneyko Map’ssna MuxaisiiBHa

K.ME€/I.H., JOLEHT

Kadeapa nponeneBTrky BHYTPIIIHBOI MEAUIIMHYU IMEHI ITpodecopa M.M.
bepexxHUIBKOTO

[BaHO-DpaHKIBCHKUI HALIIOHAIbHUA METUYHUI YHIBEPCUCTET

Beryn. IlpoGnema aptepianbHoi rineprensii (Al) Ta MeTabOIIYHOTO CUHIAPOMY
(MC) crana Haa3BUYANHO aKTyaJlbHOIO, OCKIJIBKH Kap/110BACKYJIIPHI 3aXBOPIOBAHHS €
OJIHIEIO0 3 OCHOBHUX NMPUYUH CMEPTHOCTI Ta BTPATH Npalle3AaTHOCTI, IK B YKpaiHi, TakK
1B cBiTI [1].

BusnadueHHs! CyIMHHOTO BIKY € HOBOIO KOHIICTIIIIEIO OI[IHKUA CEPIIEBO-CYAMHHOTO
PHU3HKY, 1110 BiJ0Opa)kae HEBIAMOBITHICTh MK TACTIOPTHUM BIKOM 1 CTAHOM CYJIWH, 110
€ Pe3yJbTaTOM TPUBAJIOTO MiABUIICHHS apTepiaibHOro THCKY (AT), mpuxXxoBaHOTO
dbopmyBaHHs quchinigemii, Kypinusa ta mykposuit miadet (IIJ1) [2]. Cynunuuii BiK
BH3HAYAETHCS XPOHOJIOTIYHUM BIKOM, CIIOCOOOM YKHTTS, CITaJIKOBICTIO, CYITyTHIMH
3aXBOPIOBaHHSIMH, BIUTMBOM HABKOJMIIHHOTO CEPENOBHIIA, COLIaJbHUM CTaTyCcOM i
cTtpecoBuMH (paktopamu. Bik, ik He3aneKHU YMHHUK, MAa€ HETAaTUBHY KOPEJAIIIO 3
€JIACTUYHICTIO, 10 MPU3BOJUTH A0 CTPYKTYPHUX Ta (YHKIIOHATBHUX 3MI1H CYJUH NpU
kosmBanHi AT [3].

KapmioBackymnsipHe peMOAETIOBaHHS, MIO0 € MAaTOTCHETHYHUM KOMIIOHEHTOM
peryssiuli CyIMHHOTO TOHYCY IIPU XpPOHIYHOMY MIABUIIEHH]I apTepiaibHOIO TUCKY Ta
MEeTa0OJIIYHUX KOMOPOITHUX CTaHaX, € MPEIUKTOPOM TporpecyBanHs Al'. AKTUBAIIS
aJUMOINTIB Ta 1HCYJIIHOPE3UCTCHTHICTh BUCTYIAIOTh IHTETPAIILHUMHA MEXaHI3MaMH,
110 MOB'SI3YIOTH Kap/A10BACKYJIIPHE PEMOJICTIOBAHHS 3 META0OIIYHOIO Je3aIanTaIll€l0
npu ¢popmyBanni MC [4, 5]. HaqMipHa ipoayKItis JesKuX aTunoUTOKIHIB, 30KpeMa,
HETaTUBHO BIUIMBA€ HA CTPYKTYPHO-(PYHKIIIOHAJIBHE PEMOJCITIOBAHHS CEpIs, SK
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0e3rmocepeIHbo, TaK 1 Yepe3 CTUMYIIAIIIO MPOAYKIIIT eHI0TeiHy- 1, SKuii Ma€ OTYKHI
Ba30KOHCTPUKTOPHI Ta MpoidepaTuBHI BIACTHBOCTI [6].

Mera. IlpoanamizyBatu OCOONMBOCTI 3MIH CYJMHHOTO BIKYy Ta piBHA
KapA10BacKyJsIpHOTO pU3HUKY Yy XBopux Ha Al 3 MC.

Metoau nocaigxennsi. OnpanboBaHO pe3yIbTaTH KOMIUIEKCHOTO 0OCTEXKEHHS 68
xBopux Ha AI' Ta MC 3a kputepismu ATP III (2001) (nepma rpyna — xBopi 3 Al ta
MC, npyra — 3 AI' 6e3 MC), KoHTpoJIbHa TpyIia CTAHOBWIIA 15 MPaKTHUYHO 30POBHUX
0ci0, pernpe3eHTaTUBHUX 3a BIKOM Ta cTaTTio. CepenHiil Bik XBopux 62,3+5,6 poKiB,
cepen HuX 0yio 29 (42,65 %) wonoBikiB 1 39 (57,35 %) xiHOK.

Metoau nocaipKeHHs BKJIIOYAIM 3arajibHO-KJIIHIYHE OOCTEeXeHHs (301p ckapr,
aHAMHECTHYH1 JaHi), a TaKOoXX IHCTPYMEHTaJbHI Ta JAaOOpaTOPHi JOCIIIKEHHS:
enexktpokapaiorpadito (EKI'), BumiproBanns odicHoro AT, 1o60Be MOHITOpYBaHHS
aprepianpHoro THCKY (JMAT) Ta Bu3HaueHHS piBHS €HAOTENiHY-1 B KpOBi
IMyHO(EPMEHTHUM METOJIOM.

JInsi BU3HAUEHHS PU3MKY CMEPTI BIJ CEpLEBO-CYIMHHUX 3axBoptoBaHb (CC3)
npoTtsiroMm 10 pokiB BukopuctoByBanacs mkaina SCORE, sika oniHioe m'sth (pakTopiB
pU3HMKY: JIBa HEKEpOBaHMX (CTaTh 1 BIK) Ta TpuU KepoBaHUX (cuctomiunuii AT,
3araJbHUM XOJIECTEPUH 1 KypiHHA). TakoX OLIIHIOBaBCS CYJWHHUN BIK 3TIJTHO 3
MoaudikoBanow mkanorw SCORE Ta pi3HUIS MIXK XpOHOJOTTYHUM (IACIIOPTHUM) 1
010JI0T1YHUM (CYAMHHUM ) BIKOM B OOCTEKEHHUX TaIll€HTIB.

CratucTUyHUN aHaNi3 JAaHUX MPOBOJUIU 32 JOIMOMOIOI0 IMaKeTa MPHUKIATHUX
nporpam Statistica 10.0.

Pe3yabTaru. 3Beprae yBary, mo 3a mkanoro SCORE y xonHomMy BUIAIKy cepen
MaIl€HTIB 0OMABOX Tpym He OyJo OCi0 3 HHU3BKMM KapJi0BACKYJSIPHUM PU3IUKOM
(KBP). V rpyni narientiB 3 AI' ta MC 58,63% mnariieHTiB BIAMOBIAAIN TOMIPHOMY
KBP, 34,48% — Bucokomy KBP, a qy>xe Bucokuii pu3uk BCTaHOBIEHO Y 2 0cib (6,9%).
VY rpyni 3 AI' 6e3 MC nomipHuii pu3uk BusiBieHo y 16 nauienTis (41,03%), Bucokuii
pusuk y 23 namieHTiB (58,97%), Toai Sk Ay’Ke BUCOKHUM pU3UK He OyB 3apikCOBaHUM.
VY nami€eHTiB KOHTPOJIBHOI IPyNH y nepeBaxkHii 6unbinocti KBP BianoBigaB HU3bKOMY
CTYTICHIO.

[1ix yac aHai3y JaHUX MOPIBHAHHS XPOHOJIOTTYHOIO Ta CYIMHHOIO BIKY NAI[I€HTIB
3 AI' Ta MC 0yJi0 BUSIBJIICHO 3HAYHE 301IbIIIEHHS CYJUHHOTO BIKY B 000X rpymax. ¥
KOHTPOJIBHINA TPYIl criocTepiraiacs JMIIE TEHJCHIS 0 BUIEPEIKEHHS CYJIUHHOTO
Biky (p>0,05). BaxxnuBo 3a3HauuMTH, 10 TEpeaYacHe CYAMHHE CTapiHHSA OyJo
HaWOIBII BUpPAXEHUM Y TaIlieHTIB 3 i30ipoBaHor0 Al ta MC, 1 pi3HHIS MiX
XPOHOJIOTTYHUM (TIACTIOPTHUM) 1 O10JOTIYHUM (CYJUHHUM) BIKOM Yy Wi TpyIi
namieHTiB y 1,2 pa3u mepeBHIyBajia Pi3HUIO ITUX MOKA3HUKIB y TPYIIl MAIEHTIB 3
13ompoBaHor0 Al (p<0,05).

Y o0o0CTeXeHMX TAIlEHTIB CIOCTEpIraiucs CYTTEBI BIAMIHHOCTI B PIiBHI
engoreniny-1. ¥V 3m0poBux oci® Horo 3HaueHHsa crtaHoBuio 6,89 + 1,65 nr/mu. ¥V
nauieHTiB 3 AI' ta MC piBenb enaoreniny-1 0yB 3HauHo BUIIMM — 19,34 + 2,47 nir/mi.
VY namienTiB 3 AI' 6e3 MC 1ieli moka3HUK TakoX OYB MiBUILICHUM, CTaHOBJIsIUK 14,65
+ 2,17 or/mn.

BucnoBku. 1. Busznauennss KBP 3a mkanoro SCORE Ta cyamHHOrO BIKY €
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HEOoOX1THUMHU 1 olliHKM niepediry Al', 3okpema npu noegHanHi 3 MC.

2. Heszanexno Bix HasBHocTi MC y mamientiB 3 Al cmoctepiraerbcs
HEBIJIMOBIIHICTh MK CYJIWHHUM Ta XPOHOJOTIYHUM BIKOM, IO € MPEIUKTOPOM
PO3BUTKY CEPIIEBO-CYIMHHUX 3aXBOPIOBAHb.

3. 3a nasBHocTi AI' Ta MC 3HauymuMm cTtae (GakTop EHIOTENIHEeMil, Mo €
JI0JATKOBUM (paKTOPOM PU3HKY Ta BIUIMBAE Ha TSHKKICTH KBP.
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CYYACHI OIAXOIU 1O PEOPTAHI3ALIIL CUCTEMU
IICUXOOI'THOI PEABLJIITALIIL
BHYTPIIIHbONEPEMIIIIEHUX OCIB, BIHCbKOBUX
(KOMBATAHTIB) HOCTPAXKJIAJUX B XOJII BEJEHHS
BIMNCBKOBUX JI B YKPATHU

300poBcbkui Onekcanap
T.B.0. mupexropa 1Y «IHcTUTYT HEBIAKIAAHOI 1 BITHOBHOI Xipyprii iM. B.K. I'ycaka
HAMH VYkpaian», K.Me.H., JTiKap-TICHXiaTp

Kyab0aka OJiena

HaykoBuii criiBpoOITHUK B1AILTY 3arayibHOi Xipyprii Y «HCTUTYT HEBIIKIAIHOT 1
BiHOBHOI Xipyprii iM. B.K. I'ycaka HAMH Vxkpainuy, nikap kapaionor 1Y
«"onoBHMIT MenuyHUM 1IeHTp MiHICTepCTBA BHYTPIIIHIX CIIpaB Y KpaiHm»

Jdanrwk Makcum
Mounoammii HayKOBHiA CITIBPOOITHUK BIAILTY BiAHOBHOTO JiikyBaHHs Y «lHCTUTYT
HEeB1JIKJIaIHOT 1 BiqHOBHOI Xipyprii iM. B.K. I'ycaka HAMH VYkpainu»

IIaTanoB €sren
Mounoammii HayKOBHiA CIIBPOOITHUK BIAILTY BiAHOBHOTO JiiKyBaHHs Y «lHCTHUTYT
HeB1IKJIaIHOT 1 BiqHOBHOT Xipyprii iM. B.K. I'ycaka HAMH VYkpainu»

HecrepoBa Karepuna
[TpoBigauii ropuckoHCYIbT Y «[HCTUTYT HEBIAKIAIHOI 1 BITHOBHOT Xipyprii
iMm. B.K. I'ycaka HAMH VYxkpainm»

Meta — 0OroBOpeHHS, MOIIYK Ta CTBOPEHHS HUISAXIB YAOCKOHAJIEHHS CHUCTEMH
pealbimiTamii BHYTPIIIHBO IEpEeMIIIEHUX Oci0 3 30H BEICHHS BINCHKOBUX i,
BIMCHKOBUX (KOMOATAHTIB) B Cy4aCHUX peajisix BOEHHOTO CTaHy B YKpaiHi.

Kuarw4oBi cioBa: koMOaTaHTH, BOEHHUH CTaH, peaOuliTaiisi, MOCT BIHCHKOBI
TpaBMH, NICUXOJIOTIYHA peaduTiTalisl, BHYTPIIIHBO MEepEMILIEH] 0cO0H,

[lutaranHs peopraHizailii Ta CHUCTEMH KOMIUIEKCHOI pealiiiTailii MeIIKaHIIIB
JICOKYIIOBAHUX TEPUTOPIN Ta TUMUYACOBO MEPEMIIIICHUX OC10 B YKpaiHi MOYMHAETHCS 3
2014 poky Ta HaOyB HaJ3BMYaiHMX MaciuTadiB micis 24 motoro 2022 poky. 3a
JAHUMHU CTAaTUCTUKHU, B YKpaiHl HapaxoBYeEThCS OJM3bKO 4,6 MIH. BHYTPILUIHBO
IepeMimeHnx ocio, 30kpemMa Ot 420 THc. iHBaMIB Ta OCI0, SIKI IMOCTapaXaaaH Bij
MICUXOJIOTIYHOTO HACWJIbCTBA. Tak, mounHaouu 3 JroToro 2022 poky. MIOPIYHO B
VYkpaini peectpyeTbess Om3bko 17 ThcAd iHCYNBTIB, 20 THCSY BUMAAKIB 1H(MAPKTY
Mmiokapaa, 0,8 tucsui HaOytmx Bam cepus [1]. 3aramom, B YkpaiHi MOKa3HUK
CMEPTHOCTI TP CYJWHHHMX 3aXBOPIOBAHHSAX T'OJIOBHOTO MO3KY 3a OCTaHHiI 15 pokiB
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301apmuBCes Ha 18,2 % 1 cknamae Ha choroaui 223,1 ocid Ha 100 THCAY HAceIeHHS, 3
HUX 0CO1 BHYTPILIHBO MepeMilleHux cknangae o1t 23% [3].

3HAaYHO YCKJIaJHUB CUTYAllil0 BIiCbKOBHIA BIiChKOBE BTOPTHEHHS KpaiHU arpecopa
B 2014 poui. Maitxe 98 % BoiHiB, sk 1 100 % HaceneHHs, KoTpe nepedyBae B 30H1
KOHQIIKTY, «MOXYTh MOTpeOyBaTH  BHCOKOKBaII()IKOBAHOI  MCHUXOJOTIYHOI
JOTIOMOTHY, TIPO II0 TOBOPUTH MIKHAPOIAHUMA JOCBIJ 1 pe3yJabTaTH Py JOCIIIKEHb
[2].

Jlikapi mcuxiaTpu, BIMCBKOBI IICHXOJIOTH, SIKI BOAWIM POOOTY 3 BIMCHKOBUMU
BBAXKAIOTh, 1110 Y BUIAJIKY HEJIOCTATHHOTO JIIKYBaHHS, «[TOCTBBIMCHKOBI» CUMIITOMHU 3
4acoM HE NPOCTO TOBEPTAIOTHCS, a W MOCUIIOIOTHCS. BIMCHKOBUX,SIKI MEPEHKUITH
CTpaxiTTs BIMHHU, 4aCTO Myd4aTh O€3COHHS, BIACYTHICTh €MOIIiH, ApaTiBIUBICTh. JIJis
TOTO, 1100 JIFOJAX MOTJIM HOPMAJIbHO aJanTyBaTUCS JO MUPHOTO KUTTS, BOHH MIOBUHHI
npoitu JikyBaHHs. CydacHa TNCUXIaTpisl CTBEPIKYE, IO YYACHUKU THUX CTPAITHUX
MO/ HeoXoue MIyTh HA KOHTAKT, aJKe JyMaroTh, II0 Yac yce BUJIKYE 1 3a3BUYAM
TpUMalOTh yce B co01. BiifHa, 3a clioBaMM MEAMKIB, IIKOJUTh ICHUXOJOTTYHOMY
310pOB’10, a MOTpebda B JIIKyBaHH1 3 KOXKHUM JTHEM 3pOCTae [6].

VY 3BfA3Ky 3 YUMM INCHXOJOriYHa pealOuriTamis, sSK OAWH 13 BUIIB peaduIiTarii
BiIICbKOBUX (KOMOATaHTIB) HAOyBa€e HAJ3BUYANHOTO 3HAYEHHS JJIsl HAIIO1 KpaiHU Ta
MeauuuHu 30Kkpemal4,5]. OKpiM NCUXOJOrIYHUX MpodiieM y ocid, sKI OTpUMAad
KaJIIITBA y 30HI OOHMOBUX J1i 1 3a0e3medeHi MpoTe3aMu, MOCTATh LIE W 1HIII
nmpobsieMH, OfHA 3 SKUX ICHXOJOTIUHA ajariTaiii BOIHIB, SKI MPOMILIN OOMOBI Iii,
OTpUMAJTU KaJiITBa, Pi3HI CTyMNEHI 1HBAJITHOCTI.

BpaxoByroun ommcaHi npo6ieM 0COOJMBO TIOMITHHUMH CTalOTh HEIOJIKU
B1JIHOBHOTO JIIKyBaHHS B YKpaiHi. Ajie, Ha)kab BUPIIIUTH I TPOOJIEMHU, HE 3MIHUBIIIH
cUCTEeMy peadimiTallii B JIOMY € HEMOXJIUBUM [6].

OmiHroBaibHa Micist 3 muTanb peadbimramii BOO3, sika npaimroBana B YkpaiHi B
2015, 2022, 2023 pokax, 3poOuiia BUCHOBOK, IO B KpaiHi BIJICYTHS MOBHOLIIHHA
miTicHa cucteMa peaOimiTarii, SK 1 HeMae CUCTEeMH TpodeciiHOl MArOTOBKH
BiANMOBIIHUX (paxiBiiB [3]. OuiHIOBagbHA MICis Y 3BITI KOHCTaTyBaja, M0 MOCIYTH
peabumiTamii B YKpaiHi TpaJMLiiHO HAAAIOThCA y KYpOPTHOMY CEPEIOBHILI, a
3aKOHOJABCTBO IIOJ0 peabumiTamii B YkpaiHi ¢parmMeHToBaHe U 1o030aBjcHE
KOOpJIMHALIl M) YHOBHOBa)XEHHMMH MIHICTEPCTBAMM Ta oprasizauisiMu. Kpim Toro,
cnemiamictu  BOO3 nmifiuuim BUCHOBKY, IO YKpaiHChKE KaJpoBe 3a0e3MeyeHHs
peabimiTaliii He J0csSrae CBITOBUX Ta €EBPOTICHCHKUX CTaHAApTIB [3].

Tak, Ha Ham AYMKY JIJIi Cy9acCHOTO Ta KOMIUIEKHOTO PEePOpPMYBaHHS CHCTEMH
peabumiTarniitHoi MeaunuHU B YKpaiHi, moTpiOeH aocuth 3HayHuM dYac. OpHak,
CUTYyaIlisl BifHM B YKpaiHU HE J1a€ MOXKJIMBOCTI HA HAJI3BUYANHO BEIMKI TEPMIHH JIJIS
pedopmyBanHs gaHoi ranysi. [4]. OkpemMoro BHPpIleHHsS NMOTpeOye i 3aKOHOIaBYE
BpEryJIIOBaHHS MUTaHb peadunitaiii. Tak, Mu BBaxkaeMo, o mae 6ytu pepopmoBaHa
3aKOHOJIaBua 0a3a: BU3HAUEHHS MPOTOKOJIB pealdulriTaili MaIi€HTIB BPaXOBYHOYH
CydyacHy cuTyallilo BiliHU. TakoXX OCHOBHE — Il€ MarepiajibHa 0Oaza. BimaiieHHs
peabumiTamii Mae OyTH BIJMOBIAHO OCHAIIEHE, — 3a3HAYMB 3aCTYIHHUK TOJOBHOIO
JiKaps 3 aMOyJIaTOPHO-11arHOCTUYHOI Jormomoru.[3].
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Tak, y cepnai 2016 poky y Harionansnuii kinacudikarop npodeciii 0ysi0 BHECEHO
HOBI cremanbHOCTI «Jlikap (iznyHoi Ta peabimitamiitHol MeauIUHNY, «DIZUIHMIMA
TepaneBT» Ta «EprortepameBt». A B muctomani 2016 poky Oynu 3aTBepkKeHi
kBami(ikamiiiHi xapaktepucTuku 1ux (axiBuiB. HuHI B 1pOMY HampsSIMKy
BJIOCKOHAJIIOETHCSI 4YMHHA HOpMaTMBHA 0a3a, 1HIIIHOBAaHO 3ampPOBaKCHHS
MDKHApOAHO1 Kiacudikamii GyHKI[IOHYBaHHS Ta MepenpoQUIIOBaHHS Py 3aKiIajliB
OXOpOHH 3/10pOB’sl y pealiIiTalliifHi LIEHTPH.

Tak, Ha Hamly AyMKY JJid BIOCKOHAJICHHS CHCTEMH peabumiTaiii B YkpaiHi,
30KkpemMa peabimiTalli BHYTPIIMIHBONEPMIIIEHUX 0cCi0, BIHCHKOBHUX (KOMOATaHTIB)
NOTPiOHO peopraHizyBaTH iUl perioHajdbHI MiAPO3ALTM MIHICTpECTBa OXOPOHH
3I0pOB’s, sIKi Oy1yTh KOOPJMHYBATH MUTaHb peadliTallii B yKpaiHi, MpUUHATH HU3KY
3aKOHOJABYMX aKTIB Ta MIiJ3aKOHHUX akKTiB 3 TMHWTaHb 11 aJ MIHICTpYBaHHS.
3anpoBauTH HOBI OCBITHI MpOTrpamMu Ta HaBYaJIbHI IUIAHU, CTaHAAPTH, K1 BU3HAHI
MDKHApOJIHOIO MpOQeCciifHOI0 CHUIBHOTOI0, a TaKOX BIPOBAJAUTH HOBI MOJENI
peabumTamiitHuX mociayr. PeopranidyBaTh Ta 30UIBIIMTH BIANOBIAHO IO YYacCHUX
MDKHapOJIHUX CTAHJIAPTIB MaTeplalbHO-TEXHIUHY 0a3y peaOumTaliifHuX 3aKiajliB B
perioHax.
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IHAUBIAYAJIBHA AHATOMIYHA MIHJIUBICTb
MHNPODPIJIOTI'PAM JIMIEBOI'O BIAILTY YEPEIIA
JIIOAUHUA 3P1JIOT'O BIKY

Coconna Jlinia OQuiekcanapiBHa,
ACHCTEHT
XapbKIBCHKHUM HAIIOHATLHUM MEIUYHUN YHIBEPCUTET

CtBOpeHHs MpodiIorpaM Mae BeJIUKE 3HAYSHHS JJI1 Cy4acHOI METUIIMHU.

MeTo10 Hamoi PpodOTH CTaNO JOCHIIHKEHHS 1HAWBIIYyaJbHOI aHATOMIYHOL
MIHJIMBOCTI Ipodisiorpam JUIEBOTO BIJILTY Ueperna JOIUHH 3p1Ioro BIKY.

Marepiaa Ta metoau. I1ix qocmimpkerHs notpamwim 115 gepemniB 3piiux 0COOUH,
y TOMy 4ucai 35 Ccyxux 3pa3KiB KICTOK 13 KOJEKIIi aHaTomigyHoro mysero Tta 80
pe3yabtariB KT rojoBu moauHu 0€3 MaTtojorii KICTKOBOi TKaHuHU. Jliia aeTtamizaiii
KPaHIOMETPUYHHUX XapaKTEpPUCTUK OIYHOI MOBEPXHI JHUIBOBOTO BIIAULY 4eperna
moOy10BaHO 0araTOKyTHHUKHU (IIOJITOHM) 3 TMOIIJIOM JIMIILOBOTO BIJIUTY uepera Ha
op01TanbHO-T000BU, HOCOBHI 1 BEpXHBOIIEJICITHUN.

[Ipu nocmipxeHH1 npodiaorpaM OTPUMAHO, 10 HAHOUIbIII 3HAYEHHS BIAMIYEH] y
opaxikpaniB X = 19,86 mm nipu 6 = 1,42 Ta Mgz = 1,06 (wos.) Ta X = 18,36 MM 1ipu 6 =
1,66 Ta mg = 0,90 (kiH.).

VY Me30KkpaHiB cepenus apuGMeTHIHA 3MEHIITYETLCS B 3AJIEXKHOCTI BiJl cTaTi 10 X =
16,58 MM pu 6 = 1,06 Ta mz= 0,48 ta X = 15,44 mm ipu 6 = 1,21 Ta mzx= 0,71. ¥V
JOJTIXOKPaHiB CIIOCTEPIrafoThCs MiHIMalIbHI 3HaueHHS X = 14,48 mm nipu 6 = 1,24 1a
mx= 0,78 ta X = 14,08 MM nipu ¢ = 1,14 ta my= 0,56. Ile MOSICHIOETLCS TiM, IO Y
OpaxikpaHiB 30UIbIlIEGHa MACHUBHICTh TUIa HWKHBOI IIEJENUA Ta YKPYIHEHUN
M1A00PITHUI BUCTYTI.

BucHoBku. B 3amexHOCTI BiJ ICHYIOUMX TPhOX COMATOTHIIIB IOXOJKEHHS
JIOJMHU BUAUISIIOTECSA HACTYMNHI KpAaHIOTUIIM: OpaxiKpaHHWUM, ME30KpaHHUU Ta
JOJIIXOKPaHHUH, 5IK1, B CBOIO Y€pry, BIANOBIIAIOTE OpaxiMopdHOMY, ME30MOPPHOMY
Ta 70J1XoMOp(hHOMY THUITY OYJIOBH Tija.

JUIsi KOXHOTO ICHYIOUOTO KpaHIOTHUIY BJIACTUBA YHIKaJbHAa XapaKTEPUCTUKA
O014HMX (MepeaHbO-3a/IHIX) Ta TPO(UIBHUX PO3MIPIB JMIEBOTO BIAJLUTY Yepemna, sika
3a0e3nedye BUHATKOBICTh IPODIII0 OO0IHYYS JTFOAUHHU.
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GROUNDING FOR PROPHYLACTIC AND TREATMENT
OF SIALOSIS IN PATIENTS WITH HYPOTHYROIDISM

Yeoorap O.A.

KaHIUAAaT MEUYHUX HAYK,

aCUCTEHT KadeIpu TepareBTHIHOT CTOMATOJIOTI{ Ta CTOMATOJIOT1{
(bakyIbTETy MiCISIIUTIIIOMHOI OCBITH,

JIHIIPOBCHKUI JepKaBHUN MEIUYHHUI YHIBEPCUTET

The thesis is dedicated to studying of changes in salivary glands and biochemistry of
oral fluid in patients who are ill with hypothyroidism with aim of prevention, timely
diagnosis and treatment of sialosis which occurs in connection with hypothyroidism.

Simulation of hypothyroidism in terms of rat experiment with help of prolonged
administration of high doses of mercazolil led to increase of organ index of thyroid gland
by 3.3 times and simultaneous decrease of organ index of salivary glands by 1.4 times
which is indicative of development of hypotrophic processes in salivary glands of animals
related to simulation of hypothyroidism.

Usage of complex of vitamins, enzymes, stimulating agents for salivary discharge in
combination with local impact on oral cavity of rats had a certain positive effect on the
organ index of the investigated glands of animals, what was confirmed by a 33.3%
decrease in the organ index of the thyroid gland and 23.2% increase of organ index of
salivary glands after comprehensive treatment.

Incipient stage of sialosis was determined at 22 persons, clinically apparent stage of
disease was determined in 156 persons and advanced stage was determined in 25 patients
on the ground of complete physical examination of 203 patients with hypothyroidism. 35
patients had slight pain in the salivary glands and other patients did not note sense of
discomfort or pain in this area.

Patients with hypothyroidism were mostly concerned with persistent dryness of oral
cavity (63.0%), and periodic xerostomia was present in 35% of patients during period of
prolonged talk or emotional worrying, as well as during meals. Some patients complained
for occurrence of dryness of tunica mucosa of oral cavity after increase of salivary glands
and 17 persons noted that they had to wake up at night to drink some water and in the
morning, it was difficult to open lips and mouth.

Periodic increase of parotid glands among examined patients with hypothyroidism
was noted only by 145 patients during clinically apparent stage of sialosis what is 92.9%.
More than 10% of examined patients were concerned that when the head was deflected
back in the submaxillary areas, two symmetrical formations, painless in palpation, became
noticeable.

During the clinical examination, all patients with hypothyroidism were divided
according to the stage of sialosis: the stage of clinical manifestations of sialosis - 137
persons, the incipient stage of sialosis (hypersecretion stage) - 26 persons, the advanced
stage (stage of lipomatosis and fibrosis) - 40 people.

During longitudinal scanning of patients with the incipient stage of sialosis the
sonogram showed that parotid and submandibular salivary glands were situated
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symmetrically relative to each other and they were visible in the form of bizarre ovals with
clear contours and were surrounded by a well-tracked hypoechogenic theca. The
echogenicity of the glands was slightly increased in comparison with the group of almost
healthy people. Excretory ducts were visible in the form of tenia and during transverse
scanning the glands were of round shape with size 21.17+1.06 mm. During scanning of
submandibular salivary glands their average echogenicity was determined with fine-
grained echostructure and anterior-posterior size of 26.43 + 1.33 mm and upper-lower -
22.63 £ 1.14 mm, which showed the initial pathological changes.

Patients with the stage of clinical manifestations of sialosis have symmetrically
situated parotid and submandibular salivary glands and during scanning of parotid glands
there was determined moderate inhomogeneity of parenchyma with multiple areas of
increased echogenicity with indistinct contours. Sizes of the glands were increased in
comparison with healthy people (longitudinal — 58.85 + 2.95 mm, transverse — 24.45 +
1.23 mm). The form of parotid glands during longitudinal scanning is bizarre oval and
during transverse scanning it is round. The submandibular salivary glands by their
echoicity were compatible with structure of glands of healthy people.

The submandibular salivary glands of the group of patients with the advanced stage
of sialosis associated with hypothyroidism were located symmetrically, during
longitudinal scanning they were visible in the form of bizarre oval with clear contours and
were surrounded by hypoechogenic theca, and during transverse scanning they had round
form and distinct contours. The echogenicity of the glands is medium, the echostructure
Is heterogeneous, fine-grained. The sizes of parotid glands were significantly increased
duringe transverse scanning in comparison with the group of healthy people (longitudinal
size is 60.54 + 3.03 mm, transverse size is 27.08 + 1.36 mm). During scanning of the
submandibular salivary glands of patients with the advanced stage of sialosis moderate
non-homogeneity of the parenchyma was determined, there were multiple areas of
increased echogenicity with indistinct contours. Transverse size of the glands was
significantly increased in comparison with group of healthy people — 26.73 + 1.34 mm (p
< 0,05) and transverse size was 28.32 + 1.42 mm.

We conducted stomatological examination and further treatment of 203 patients with
sialosis associated with hypothyroidism in the age from 25 to 75 years old. The leading
place among the complaints of patients with sialosis associated with hypothyroidism was
painless swelling in the parotideomasseteric areas, dryness of oral cavity, as well as
periodic burning in the area of the back of the tongue, lips and cheeks, slight pain in the
areas of the salivary gland and decrement in hearing acuity, discomfort in the ears. The
abovementioned subjective manifestations are confirmed by objective data revealed
during the stomatological examination.

It is determined that all the groups of patients with sialosis associated with
hypothyroidism have phenomenon of hyposalivation as initial value of average salivation
volume was 0.87 = 0.04 ml.

During usage in comparison group of only solution of pilocarpine and dentilave with
lysozyme and ovomucoid the volume of salivation was increasing by 1.4 times but in three
months after treatment digital ratings of the studied index started to reduce and they did
not differ significantly from the initial level of salivation.
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In the first subgroup of the main group where treatment was conducted with usage of
bioregulator, proteolytic enzymes, vitamin complex as general therapy and solution of
carbochol as local treatment, volume of salivary secretions increased more than by 2 times
and was 2.1+ 0.11 ml.

During the treatment of patients from the second subgroup of the main group with
additional usage of ultraphonophoresis with propolis oil, the studied index increased by
3.6 times and it was 2.9 + 0.15 ml. Qualitative indexes of salivation in both subgroups of
the main group of patients significantly differed from the initial indexes and results of
comparison group during all period of investigation and they were 2.5 + 0.13 ml in the
first subgroup and 3.3 + 0.17 ml in the second subgroup of the main group of patients.

The average index of viscosity of oral fluid in the beginning of observation was 2.57
+ 0.13 CP. We determined that the most effective reducing of viscosity of oral fluid by
1.5 times was observed after usage of treatment-and-prophylactic complex which included
bioregulator, proteolytic enzymes, vitamin complex and solution of carbochol and
ultraphonophoresis with propolis oil.

The processes of crystallization are changed in the oral fluid during sialosis associated
with hypothyroidism. We determined absence of the first type of microcrystallization of
the oral fluid in the beginning of the examination in patients of all groups with sialosis
associated with hypothyroidism.

The data about number of patients with the first type of microcrystallization of the oral
fluid in three and six months of following-up (48 and 46 persons) in the second subgroup
of the main group confirms the fact of long-term effectiveness impact of the developed
method of sialosis treatment with usage of bioregulator, proteolytic enzymes, vitamin
complex and solution of carbochol and ultraphonophoresis with propolis oil.

The results of determining the activity of a-amylase in the oral fluid before stimulation
of secretion determined its decrease (100 + 5.13 - 108 + 5.52 u/l) in all groups of patients
with sialosis associated with hypothyroidism what confirms inhibition of secretory
function of the salivary glands. Stimulation of salivary discharge in the comparison group
led to non-durative increase of activity of a-amylase.However, in both subgroups of the
main group of patients after usage of the developed methods of treatment a-amylase
activity was significantly increased in comparison with the initial level and the results of
the comparison group and it was 186 = 9.37 un./l and 250 + 12.54 un./l respectively.

The study of alkaline phosphatase activity in the oral fluid of the patients with sialosis
associated with hypothyroidism determined its higher level in the main group and in the
comparison group (0.34+0.017 — 0.35+0.017 ukat/L). The treatment of sialosis associated
with hypothyroidism in the main group of patients who used the developed therapeutic
and preventive measures, led to decrease in the activity of alkaline phosphatase in the oral
fluid in 2.3 times, remaining significantly stable low (0.14 = 0.010 pkat/L after 6 months)
by the end of the examinations.

We determined that all patients with sialosis associated with hypothyroidism had
increased concentration of total protein in the oral fluid in the beginning of investigation.
The nature of change of total protein content in the oral fluid in the patients of both
subgroups of the main group was positive and in one month after application of the
developed therapeutic and preventive measures the numerical ratings of the studied index
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were lower and in the first subgroup of the main group they were 1.32 £ 0.07 g/l and in
the second subgroup the rating was 1.25 +0.07 g/I.

Our studies aimed at studying of the activity of catalase in the oral fluid of the
investigated patients, determined its low initial level (from 0.14 = 0.007 - 0.17 + 0.009
ukat/L). The activity of catalase increased 2 times after a week of observation, and in the
end of the study it exceeded initial data by 1.5 times in patients of the second subgroup of
the main group, who in addition to the treatment-and-prophylactic complex also used the
procedure of ultraphonophoresis with propolis oil on the tunica mucosa of oral cavity in
the areas of the excretory ducts of the large salivary glands.

Within the framework of the study it was conducted research of factors of tissue
immunity according to the level of lysozyme and slgA in oral fluid in patients with sialosis
associated with hypothyroidism in dynamics of treatment. The obtained data is indicative
of low initial level of lysozyme and slgA in oral fluid in patients with sialosis associated
with hypothyroidism. The usage of hygienic products was conductive to non-durative
increase of indexes of tissue immunity in the oral cavity in all patients of the comparison
group where, in one month, level of lysozyme increased by 21.5% and content of
sIgA increased by 15,4% what can be explained by the anti-inflammatory action of the
used rinse. More significant and stable increase of lysozyme activity and sIgA level was
determined in oral cavities of the patients of the second subgroup of the main group where
digital ratings of the studied indexes were increasing by 1.6 — 2.6 times.

Data analysis showed lowered level of buccal cell capacity in comparison with norm
at all examined groups of patients with sialosis associated with hypothyroidism.
Developed by us treatment-and-prophylactic measures have initiated nuclear-cytoplasmic
relationships in cells, enhancing metabolic processes in patients of all groups of
observation. Number of movable buccal cell nucleo increased by 19% in patients of the
first subgroup of the main group, and the biggest percentage of movable buccal cell nucleo
was determined in patients of the second subgroup of the main group — 32%. The highest
level of shift amplitude of buccal cell nucleo and plasmol and therefore their ratio was
determined in patients of the main group: the first subgroup by 44.3% and 20%, the second
subgroup by 62.6% and 25.8% respectively.

Key words: sialosis, hypothyroidism, salivary glands, oral fluid.
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CYJIMHHU BIK Y HAIICHTIB 3 METABOJITYHUM
CUHIPOMOM

Yoeranwk Oiabra CrenaniBHa,

K.M€/I.H., JIOIeHTKa Kadeapu MporeaeBTUKN BHY TPIITHBOT
MeAUIMHU M. Tipodecopa M.M.bepexxHULIBKOTO
IBaHO-PpaHKIBCHKOTO HAIIIOHATHHOTO MEAMYHOTO YHIBEPCUTETY

Bacuneuko Map’sstna MuxaistiBHa,

K.M€/I.H., JIOIeHTKa Kadeapu MporeaeBTUKN BHY TPIITHBOT
MeAUIMHU M. Tipodecopa M.M.bepexxHULIbKOTO
IBaHO-DpaHKIBCHKOr0 HALIOHATBLHOTO MEAUYHOTO YHIBEPCUTETY

I'aman Ipuna OuseriBua,

K.ME€JI.H., IOUEHTKa KapeapH MponeaeBTUKN

BHYTPIIIHBOI MeaIuUMHU IM. M.M.bepeXxHUIIbKOTO
[BaHO-®PpaHKIBCHKOTO HAIIIOHAIBHOTO MEUYHOTO YHIBEPCUTETY

Kouep:xat Okcana IropiBHa,

K.ME€JI.H., IOUEHTKa KadeapH MponeaeBTUKN

BHYTPIIIHBOI MeIuUMHU IM. M.M.bepeXxHUIIbKOTO
[BaHO-®PpaHKIBCHKOTO HAIIOHAIBHOTO MEUYHOTO YHIBEPCUTETY

Baneoa bornana PomaniBHa,

aCUCTEHTKa Kadeapu Mpone1eBTUKN

BHYTPIIIHBOI MeIUUIMHU IM. M.M.bepeXxHUIIbKOTO
[BaHO-®paHKIBCHKOTO HAIIOHAIBHOTO MEUYHOTO YHIBEPCUTETY

Ha chorojHimHiil JeHb BIK BBAXKAE€TbCA OJHHUM 13 KIIFOUYOBHX UWHHUKIB PU3UKY
CepLEeBO-CYAMHHUX 3axBoproBaHb. CynnHHui Bik (early vascular agin, EVA-cunnpom)
XapaKTepU3y€eThCs MiIBUILIEHHIM KOPCTKOCTI CyAUH Ta MOTIPIICHHSM iX e1acTUYHUX
BrnactuBoctei. Onniero 3 mpuunau EVA-cunnpomy € aprepiansHa rineprensis (Al).

Meta. O1iHUTH 3MIHU KOPCTKOCTI a0PTU B YMOBAaX 1HCYJIHOPE3UCTEHTHOCTI Y
narieHTiB Ha Al 13 ceprieBoto HenoctatHicTio (CH) dynkiionansaoro kiacy (OK) I1-
I11.

Marepiaau i meroan. O6ctexxeno 124 xBopux Ha Al 13 CH ®K II-III Ta
MeTa0OoJIIYHUMHU MOPYIIEHHSIMH, cepenHid Bik (59,8+11,2) pokiB. Bukonysaiu
3arajJbHO-KJIIHIYHE OOCTEeKEeHHsS. Bu3HayaiM CyaMHHMA BIK Ta CTPYKTYpHO-
¢dbyukiionansHuii ctan cepis 3a ExoKI™ ta nonmnep-ExoKI', po3paxoByBanu iHaeKC
xopctkocti aoptu (IXKA), BU3Havanu giactoniyny (PpyHKIIito JiBoro nuryHouka (JILT).
[IpoBogunu mnepopanbuuil TiOKO30-ToJiepHaTHU TecT (III'TT) 13 mapanenbHUM
BU3HAYEHHSIM PIBHS IIIIOKO3M (TJIFOKO30KCHIa3HUI METOJ]) Ta €HJAOT€HHOTO 1HCYJIIHY
(EI) B kpoBl 10 Ta uepe3 2 TOAMHM TICIAS HABAaHTAXXEHHS TIJIIOKO30I0 3a
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3araJbHOBU3HAHOIO METOJUKOI. ToliepaHTHICTh A0 (I3UYHMX HABAHTAXKEHb Ta
ominku ®K CH Bu3Hawamm 3a TMOKa3HUKaMU O-XBUJIWHHOTO TECTY-XOAn0u. Jlys
OLIIHIOBAHHS BIAMOBITHOCTI 010JIOTTYHOTO BIKY CTPYKTYPHO-()YHKIIIOHAIbHUM 3MiHaM
CyIMH 3 METOI0 PAaHHbOI JIarHOCTHKHU 3allpOIIOHOBAHO BHUKOPUCTAHHA TaKHX
MOKA3HUKIB, SIK dKOPCTKICTh A0PTH, IIBUIKICTh MOLUIUPEHHS MyIbcoBOi XBUI1 (Bruno et
al., 2020).

PesyabraTu. 3a nokazaukamu [II'TT xBopux posnimwiu Ha 3 rpynu: 1 rpymna —
69 xBopux 13 HopMasbHUM piBHeM EI B kpoBi; 2 rpyna — 30 XBopuX 13 peaKTUBHOIO
rinepincyiinemiero (I'T) Ta 3 rpyma — 25 xBopux 13 cnontanHoro I'l. BcranosineHo,
3HM>KEHHSI TOJIEPAHTHOCTI 10 (DI3MYHUX HABAHTAKEHD 32 MOKa3HUKAMU O-XBUIMHHOTO
TecTy-xoapou — (213+54) Ta (187+£69) M/6 xB y xBopux 2 Ta 3 rpyn i3 CH OK III,
nopiBHsHO 3 XxBopuMu 1 rpymnu 31 CH OK /11— (359+41)/(268+53) M/6 XB BIANIOBIHO
(p<0,05), xouTpOIL — 583+47 M/6 XB.

[1pu BuBueHHi piBHIB odicHOro AT y Bcix narieHTiB BusBieHo Al 1 ta 2 crynens
TsokkocTl. 3a gaauMu JIMAT waiiBumi 3HaueHHs CAT ta JIAT BusBieHo B
74,1%/60,0% Bunaakax i3 peaktuBHoto/cionTanHoo ['T nmpu CH @K 111 BiamosigHO.

[lepion miaBumenus AT BnpogoBxk 100u 3a iHAekcoM vacy Ta 1o (Y Ta IIT)
cutomyauid Ta giactomiuanii AT OyB iCTOTHO 30ULIBIICHMM Yy XBOpHUX 13
iHcymiHope3ucteHTHicTio npu  CH  ®K  III, mnopiBHSHO 3 xBopuMH  0e€3
iHcymHope3ucTeHTHOCTI  (p<0,05). XapakTepHUM BHSIBWIOCA IE€PEBAKAHHS
HecrpusTINBUX 1000BuX npoduniB AT «non-dipper» y xBopux 2 ta 3 rpyn i3 CH ©K
III, mo ckmamano 43,3% Tta 64,0% BUIaaKiB BIAMOBIIHO. Y TOM K€ Yac, y MalieHTiB 1
rpynu BUSBJIEHO mepeBakaHHs Bapianty "dipper" — 55,1% Bumaakis, y XBOpHUX 3
1HCYJIIHOPE3UCTeHTHICTIO — 36,4% (%2=4,3, p<0,05).

[Ipu BUBYEHHI CTPYKTYpHO-(YHKIIIOHATBFHOTO CTAHYy CEPIls BUSBICHO 301JIbIIICHHS
macu JIII 3a mokazHukom iHjekcy macu miokapaa JIII, skuii y xBopux 1 rpynu 31 CH
OK II/TT cknamas (118,5+7,0)/(133,7+8,7) r/m2, y xBopux 2 ta 3 rpyn 31 CH OK I -
(184,4+£9,9) r/mM2 Ta (215,6=11,7) /M2 BIANOBIAHO, TOPIBHSHO 3 KOHTPOJIEM
(86,9+4,3) r/m2 (p<0,05).

3minu ctpykrypu JILI y xBopux Ha Al 13 CH XapakrepusyBanucs nepeBaxkaHHsIM
KOHLIEHTpUYHOI rineptpodii. 3okpema, y xsopux 1 rpynu CH OK II/IIT koHeHTpruyHy
rineprpodiro JIIII BusiBneno B 59,4/67,6% Bunaaxis, ekcueHTpuuHy — B 28,1/24,3% 1
JUIIE B TOOAWMHOKHX BHUMAJAKaX — HOPMAJIbHY TEOMETPil0 Ta KOHICHTPUYHE
pemoaemntoBanus JILI. V xBopux 2 ta 3 rpyn 13 CH OK 11 konnienTpruyHa rineptpodis
JIII mana micue B 76,7/84,0% Bumnaakax BiIIOBIIHO.

st xBopux 2 Ta 3 rpyn i3 CH @K III Oyno xapakrepHuUM 301IbIIIEHHS TOBIIUHA
3anuboi ctiku 110 (1,31+0,09) cm Ta (1,32+0,13) cm, mopiBHSHO 3 XBopuMHU | rpynu
31 CHOK II/III (1,18+0,07)/(1,23+0,08) cm (p<0,05).

Benuuuna dpakuii sukumay JIII y xBopux 1 rpynu 31 CH ®K II/11I; xBopux 2 Ta 3
rpyn cknagana (57,2+3,1)/(55,7£3,7)%,; (54,9£3,0)/(54,1+£3,0)% BIANOBIIHO, B
KOHTpoi — (62,8+3,7)% (p>0,05), 1110 CBITYUTH PO 30€pEKEHY CUCTONIUHY (PYHKITIFO
JII.

Busisneno nocroBipHe 3umkenHs miky E o (0,73%0,10) M/c Ta miABUILIEHHS TIKY
A mo (0,82+0,08) m/c B 3 rpymi, y koHtpoai — (0,78+0,10) m/c 1 (0,69+0,12) m/c
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BianoBigHo. CmiBBigHomenHs E/A  BusBuioch 3HmwkenuMm 10 (0,91+0,07) Tta
(0,89+0,07) B 2 Ta 3 rpymax i3 CH ®K III BignoBigHo, y koHTpoai — (1,69+0,04)
(p<0,05). CrnoinsuenHst [IVRT inTencusHinie Bussuiocs y 2 Ta 3 rpyn 31 CH ©K 111
1 cxmagano (97,5+6,3) mc ta (101,9+7,2) Mc BiAMOBIAHO, TOPIBHSIHO 3 KOHTPOJIEM —
(65,3+£2,0) mc (p<0,05). Takum 9MHOM, y BCIX XBOPHX J1arHOCTOBAHO J1aCTOJIYHY
aucdyHkiito I Tumy. XapakTepHUMU 0COOIMBOCTAMU XBOpHUX Ha Al 13 11aCTOIIYHOIO
CH 6yno miBHINEHHS PUTIIHOCTI aOpTH 3a MokasHukoM [DKA, HalBHUIIN 3HAYCHHS
SAKOTO BUSIBIISUTUCS Y XBOpHUX 13 peakTuBHOIO Ta crioHTaHHowo I'T mpu CH ®K III 1
cknagamu BignosigHo (0,72+0,06) Tta (0,73+0,06) MM pT.cT./MJ, Yy KOHTpOJl —
(0,49+0,04) mm pr.cT./mi (p<0,05).

BucHoBok. ['inepiHcyniHeMist B OeAHAHHI 3 TTOCHJICHHSM KOPCTKOCTI aOpTH Ta
3HUKEHHSAM TOJIEPAHTHOCTI /10 (hI3MYHUX HAaBAHTAKCHb Y MAIIIEHTIB 3 META0OIIYHUM
cuHapoMoM crpusie popmyBanHio EVA-cunipomy Ta mpuCKOpPIOIOTh CYAMHHUH BIK.
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OLIHKA EJIEKTPOXIMIYHOI CYMICHOCTI JEAKHX
OPTOAOHTUYHUX BUPOBGIB

IlerosnnsoBa Mapis I'eopriiBHa
KaHJIUAaT MEAUYHUX HAYK, JOLEHT
XapKiBCbKHUI HallIOHAILHUN MEAMYHUHN YHIBEPCUTET, XapKiB, YKpaiHa

OpTomoHTHYHE JIKyBaHHS 3yOOIleenHuX aHOMalii Ta Aeopmaliiii nependadae
JIOBIOCTPOKOBE BUKOPUCTAHHS B POTOBIM MOPOKHUHI PI3HUX METAIEBUX KOHCTPYKIIIN
Ta IMIPUCTOCYBaHb — OPEKETIB, peTeHHEPIB, 3aMKiB 200 KiJI€Ib 3 PO3IIpKaMH, IPOTIHUX
JyT TOIIO. YCl BOHM BUTOTOBJICHI 3 HEOJAropoOAHUX KOPO3IWHOCTIMKUX METaliB Ta
CIUIaBIB, HalYacTilie 3 HEP>KaBIIOYMX XPOMOHIKENEBUX AyCTEHITHUX CTajiell THITY
X18H10T (3apyOixuuit anamor — craib 304), mapreHcutHux 08X17 (anamor —
ctaigb 430), HIKEIb-TUTAHOBUX Ta HIKEJIb-MOJIOJEHOBBIX CIUIaBiB. 3arajJbHUM
HEJIOJIIKOM € TIPOSB HUMHU EJIEKTPOXIMIYHMX BJIACTHBOCTEM Ta ydacTh Yy
€JIEKTPOXIMIYHUX TMpOIEcaX, AKI MOXYTh MPOTIKATH B MOPOKHUHI pOTa 1 BUKIMKATU
raJIbBaHO3H.

Kopo3iiiHo-eeKTpOoXiMIuHy aKTHUBHICTh METAJICBOIO MaTepially OIIHIOITH 3a
BEJIMYUHOKO €JIEKTPOXIMIYHOTO MOTEHIlaly, 110 BCTAHOBIIIOETHCA Ha MEX1 MOILTY
IOBEPXHI Ta eJEKTPOIIITY (pOTOBOI pimuHn). Moro 3HaueHHS 3a1eXkaTh Bij XiMi4HOrO
CKJIay METaJeBOr0 BKJIIOUYEHHS, CTaHy IOBEpXHI (IIOPCTKOCTi, HAasBHOCTI
MAaCHUBYIOUMX OKCHIHHUX 200 COJIbOBUX IUIIBOK), BHYTPIIIHIX HAIPYT (CTUCKAIOYMX a00
PO3TATYIOTH), CKJIay POTOBOI PIAWHU Ta i1 KUCIOTHOCTI (moka3zHuk pH). Opnak y
MpaKTUIll  CTOMATOJIOTIi  YacTillle  OMepyloTh HE  3HAYEHHSMU  OKPEMHX
CJEKTPOXIMIYHUX TOTEHINaNiB, a iX PI3HUIICI0, OCKUIBKM camMe€ BOHa €
MEPIIONPUYMHOI0 BUHUKHEHHS TaJIbBAHOMAP Y POTOBIA MOPOKHMHI 1, SIK HACHTIJIOK,
BUHUKHEHHS rajbBaHosy [1, 2].

JIns AlarHOCTUKM PI3HULIO TOTEHIAIB PI3HOPIIHUX METAJCBUX BKIIOYCHBb Y
MOPOKHWHM POTA BHU3HAYAIOTh MUISIXOM TMPSMOTO BHUMIPIOBAaHHS 3a JIOTIOMOTOIO
BHCOKOOMHOTO TIOTEHI[IOMETpa Ta JBOX EJIEKTPOMIB-IIYMiB, IO TOPKAIOTHCS
MeTaieBUX MOBEepxoHb [3]. /[0 BIAHOCHUX HEIOJIKIB TAKOTO METOJYy, Hacamrmepe,
MOXHA BIJIHECTH HEMOXJIMBICTh BU3HAUEHHS HAWAKTUBHIIIOIO METaJeBOTO
BKJTFOUCHHS JUIsl MOTO TIOJAJIBIIION0 BUYICHYBAaHHS 4W 3aMiHu. Kpim Toro, 3a Takoi
CXE€MHU BUMIPIOBAHHS MaTepial KOHTAKTHUX €JIEKTPOAIB MOTPAIUISiE B CIIMHY 1 BILUTUBAE
Ha IHTETpaJbHE 3HAYCHHS €JICKTPOIHOTO MOTEHIIaTy METAJICBOT0 BKIIOYEHHS 1 TUM
caMHUM CIIpHsi€ 3MIaJKyBaHHIO PI3HULI MOTeHIiamiB. HeraTuBHO mMmo3HayaeThesl Ha
KOPEKTHOCTI BHUMIpPY MeXaHIuHa JenacuBallis (IpsnaHHs) MOBEPXHi, IO BeAe 0
PI3KOTO 3MIIIEHHS 3HAYEHHS €JICKTPOJHUX MOTEHITIaJIiB y HETAaTUBHY 00JIaCTh.

Jns mocaimpkeHHs "in vitro" €IeKTPOIHMX MOTEHINAIIB METaJICBUX BUPOOIB IS
OPTOJOHTHYHOTO JIIKyBaHHS 3aIIPOITIOHOBAHO HOBY METOJTUKY, SIKa JIO3BOJISIE OI[IHIOBATH
WMOBIPHICTh BUHUKHEHHS TaJIbBAaHIYHUX SBUI. Ha THO MJIOCKOT CKISHOT MOCyIuHM 1
VKJIQJA€ThCs ITyYHA 3amiia 2 (ab0 1HIINUN UTbHO-TIOPUCTUI MaTepiai) 1 3aIUBAEThCS
PO3YMHOM €JIEKTPOJIITY 3, pEKOMEHIOBAaHUM JJIsl TIOJIOHUX JOCHTIIKeHb, HE BUIIE 3a
TOBUIMHY TKaHWUHM (puc. 1). Ha moBepxHIO 3MOUY€HOI 3aMillli BCTAHOBIIIOETHCS
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CTOMATOJIOTIYHUN BUPIO 4, 10 30BHIIIHHOTO OOKY SKOTO MiABOJUTHCS KOHTAKTHHMA
TOJIKOBUHM eJeKTpon 5. XIopua-cpiOHUN eNneKTpoA MOPIBHAHHA 6 yepe3 Karijsp
Jlyrrina 7 BCTaQHOBIIOETHCS B KUIBIIEBE IMOTIMOJICHHS TOCYIMHH. BHUMiproBaHHS
MOTEHITIAMIB TPOBOAUTHCS 3a JIOMOMOTOI0 OJIOKY BHCOKOOMHOTO BOJIBTMETpa 8

notermioctary [11-50-11 a6o Oyap-sK0T0 MOIIOHOTO MPUCTPOIO 3 BHYTPIIITHIM OTIOPOM
109...1010 Om.

BBE

]

(=]
-1

=)

A \ \

Pucynox 1. [IpuninumnoBa cxema BUMIPIOBaHHS €JIEKTPOXIMIYHUX MTOTEHITIATIB
€JIEMEHTIB OPTOJIOHTUYHUX BUPOOIB

Po3pobnena cucrema 03BOJISIE  3AIMCHUTH TOHKOIUTIBKOBE 3MOYYBaHHS
CTOMATOJIOTIYHUX BUPOOIB, 110 HAOIMKAETHCS 10 TPUPOJTHUX YMOB 1X €KCIUTyaTalli B
POTOBIM MOPOXKHUHI. [HINIA TepeBara cxeMu — MPOCTOTA peanizalii Ta MOXKIUBICTh
OLIIHKY MOTEHIIaNIB Ay>ke ApiOHUX (2...3 MM) BUpPOOIB, y TOMY UKCII1 PI3HUX AUISHOK
iXHBOT OBEPXHI HUISIXOM nepeBepTanHs Ha 90° ta 180°,

OcCKiIbKM ~ BHUMIPIOBaHHS  TOTEHINATIB  MPOBOAWIM  OE3MOCEPENHhO  Ha
OpPTOOHTHYHUX BHPOOax, iXHI 3HAUEHHS HE YCEPETHIOBAIUCS, a MPUMMAIHUCS SIK
Jiana3oH BEJIMYMH, 5Kl Oyiu 3adiKCOBaHi JJIs TPhOX 3Pa3KiB KOXKHOTO TUITY BUPOOIB
(tabin. 1). Lle m103BOAMIO OIIHUTH PIZHUIIO MOTEHIIAMIB, sIKa MOKE BUHUKATH MIX
IICHTUYHUMH €JIEMEHTAMH.

3 aHamizy pe3ysbTaTiB BUILUIMBAE, M0 HAWOIIBII 1CTOTHA BIIMIHHICTH 3HAY€Hb
CIEKTPOXIMIYHMX TIOTEHIIANIIB I KOXKHOI TPymu BHUPOOIB CIIOCTEPITaeThes B
3aJIEKHOCTI BiJl CKJIaJy MOJIETHLHOTO CEpEeNOBHINA, a TOYHime Bix ii pH-moka3zHuka
KHCJIOTHOCTI. Taka CUTyallis BIUCYEThCS B TEOPitO eIeKTpoxiMiuHOi kopo3ii EBanca,
3TiTHO 3 KO0 CTAaIllOHAPHHWM TOTEHINan Kopo3ii (4MM 1 € 1O CyTi BUMIPIOBaHUN
EJIEKTPOXIMIYHUI MOTEHIIa] OPTOAOHTUYHUX BUPOOIB) y TAHUX BUMAAKAX 3aJICKUThH
Bl pH cepenoBumia — yum Meniie pH, THM NMO3WTHBHIILIE 3HAYEHHS Y MOTEHIIIAIY.
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CaMe TOMy HE MOXKHA TIOPIBHIOBATH KOPO3iiHY CTIWKICTh METAJI€BUX BKIIOYCHH 32
3HAYCHHSMU MTOTCHITIANIB, BUMIPSHUX Y CepEIOBHINAX 13 pizHUM pH.

Tabmums 1.
3HaueHHS eJECKTPOJHUX IMOTEHITIAIB y MOACIBHUX CEPEIOBHINAX
No | Cromaronoriami ' Jianazon 31iaqeyb, 1o Oy1o B?Mlpsmo, E,B
BUpOGH Marepian 3% NaCl 2% J1IMOHHA 2% po34uH Cran
KHCIIOTa conu (NaHCO3) | moBepx-Hi
bpekern
1. ic?zdfg?ry€503aH1. Ni-Ti
3 Ni-Ti xnineamu:| - 50,
1.1 | nuupoBa cTopoHa -0,015...-0,034 | -0,060...-0,067 | -0,077...-0,107 | momipos.
1.2 000pOTHA CTOPOHA -0,035...-0,095 | -0,027...-0,033 | -0,017...-0,068 | MmaroBa
2. Pereitnep Cr304 | -0,032...-0,056 | 0,037...0,064 | -0,093...-0,105 | momipos.
3. [nnuBinyanbHe
KUIBIE 3 X18HOT
PO3ITIPKOIO:
3.1 | xibIre (KOPOHKA) -0,015...-0,043 | -0,004...0,037 | -0,089...-0,104 | momipos.
32| posmipra -0,078...-0,095 | -0,027...0,088 | -0,106...-0,151 | maroBa
(npy>xuHa)
4. bpekern
CTaHAapTHOTO Cr 304
JIeTyBaHHS:
4.1 | nMuBOBa CTOpPOHA -0,042...-0,065 | 0,057...0,067 | -0,112...-0,120 | momipos.
4.2 000pOTHA CTOPOHA -0,050...-0,060 | 0,067...0,075 | -0,108...-0,117 | momipos.

VY mporueci BUMIPIOBAHHS MOTEHI1AIIB OyJI0 BCTAHOBJICHO, 1110 MPAKTUYHO Yy BCIX
CepEeIOBHUIIAX MICIIs MONEPETHFOTO MPOTHUPAHHS MOBEPXHI MACTOI0 («YUCTKH 3yOiB»)
MIPOTSATOM 5 XBHIIMH BIJIOYBA€ThHCS «PENACUBAllish — BITHOBJICHHS] OKUCHOI ITIBKH, TIPO
10 CBIIYUTH «OOJIArOPOKYBAHH — MOHOTOHHE 3PYIICHHS 3HAUYCHb MOTEHIIATIB Y
MO3UTHUBHY 00J1aCTh. BUHATOK Y BUIIISLII OCHMIIALINA (KOJIMBaHb) 3HAY€Hb TTOTEHIIIAIIIB
— "poszbmaropomxyBaHHs"—"0o0naropomKyBanHts", cmnocrepiraiocs B 3%-HOMY
PO3UMHI XJOPUAY HATPifO, 1 OCOOJMBO TMOMITHO BUSIBIISIIOCS B KOHCTPYKINi 3
(IHAMBiAyabHE KUIBIIE 3 PO3MIPKOIO).

Ocuuidiiss NOTEHINATIB y XJOpUJax TOB's3aHa 3 SBUIAMH KOPOTKOYACHOTO
pyWHYBaHHS OKMCHOT IUTIBKH (Y 11€i MOMEHT MOTEHLIAN 1]1e y 01K HeraTUBHUX 3HAYEHD )
Ta TIOJABIIIOTO BITHOBJICHHS OKCHUHOTO IIapy.

HaiineGe3neuHima cutyarlisi, 3 NOMsiAy WMOBIPHOCTI BUHMKHEHHS €(EeKTHUBHOI
rajJbBaHONapy, 3'SBISETHCS JIHIIE Y KUCIOMY CEPEIOBHINl — PO3YMHI JIMMOHHOI
KUCJIOTH. Haliripiumii BapiaHT — 11€ MO€qHAHHS OPEKETIB CTAaHIAPTHOTO JIETYBaHHS Ta
pPO3MIPKK  1HAMBIAYaJdbHOTO  KIJIbI, BHACHIOK dYoro reHepyerbcsi EPC
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(enexTpopyuiiiina cuia) 61u3bpko 160 MB. Buxoas4u 3 BUCHOBKIB aBTOpa [4], 3a TaKUX
BEJIMYMH WMOBIPHICTh BUHMKHEHHS TajbBaHO3y HanOinbIn Bucoka. ll{ompaBna, cimin
3a3HA4YUTH, 110 kucie cepenonuiie (pH=0,5) Bce-Takm He XapakTepu3ye MOCTIHHUIMA
CKJIaJ] PIAUHU B POTOBIM TMOPOXKHWHI, ajie 1i CIIJI BPaXxOBYyBaTH SK KOPOTKOYACHE
SIBUIIIC.

[TopiBHSHHS 3HAYEHBb EIEKTPOXIMIYHHMX IMMOTEHITIATIIB OPTOJOHTHYHUX BUPOOIB Y
KOKHOMY PO3YUHI JO03BOJISIE€ OILIHIOBATH 1ACHTUYHICTh IX IOBEPXHEBOTO CTaHY.
OueBHIHO, 10 HAWOUIBII OJHOPIAHUM Y IIBOMY CEHCl € OpeKeTH CTaHIapTHOIO
JIETYBaHHS — PO3KUJI MOTEHIIAJNIB Y HUX MIHIMQJIBHUN Yy BCIX CEpPEIOBUINAX MIXK
OKPEMHUMHU 3pa3KaMu, TaK 1 pI3HUMH CTOPOHAMHU MMOBEPXHI HA KO)KHOMY 3 HUX.

JocnipkeHHsT peaJbHUX OPTOJIOHTUYHUX BHPOOIB: OPEKETIB CaMOpPEryJiBHUX 3
HIKEJIb-TUTAHOBUMHM KJIITICaMHU, peTeiHepiB (ctanb 304), iIHAUBIAyaJbHUX KUICIH 3
npotssHuMu posnipkamu (ctane X18H9T) Ta OpekeTiB cTaHIapTHOTO JIETyBaHHS
(ctans 304) mokasajo, o po3pobiieHa METO KA TIO3BOJISIE T1IBUIIUTH 00'€KTUBHICTh
pe3ynbTaTiB BHUMIPIOBAHHS €JICKTPOXIMIYHHX IIOTEHIAlIB Oe3mocepeHbO Ha
CTOMATOJIOTIYHUX BHPOOAX, y TOMY 4YHUCIl JpiOHOPO3MIPHUX, a TAKOX OIIHUTH
EJIEKTPOXIMIYHY «HEOTHOPIIHICTHY OKPEMHUX METAJICBUX KOHCTPYKIIiil.

3ampornoHoBaHa  METOJIMKAa  JOCHIIKEHHS  CJICKTPOXIMIYHHUX  ITOTEHIIaJiB
OPTOJOHTUYHUX BUPOOIB MOKE OyTH BUKOPUCTaHA Ha MONEPETHbOMY €Tarll JIIKYBaHHSI
— OI[IHKH MMOBIPHOCTI PO3BUTKY T'aJIbBaHO3Y Y KOHKPETHUX NALIEHTIB 3a HASIBHOCTI Y
HUX METAJIEBUX BKJIIOYECHb, 1110 BXKE € B POTI.
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Ukrainian folk songs are interesting and unique works of art. Unfortunately,
the authors of lyrics and music are often unknown. We refer to such songs as folk
songs. Historians, researchers, and scholars assert that Ukrainian folk songs number as
many as 200,000. That is a lot! All Ukrainian songs are the treasure of our nation, our
genetic code and cultural heritage. There are also many songs, whose composers and
songwriters we know [2].

Ukrainian songs unfold a variety of feelings and emotions; through them, we can
feel the love to a mother, family, relatives, and friends. The beautiful music and poetry
describe our magical, gorgeous native land, Ukraine, our home. Ukrainian songs reveal
the soul of our nation. It is important to familiarize preschool children and children of
primary school age with Ukrainian songs. Ukrainian songs are incredible, interesting,
ingenious, unique, gentle, tender, mesmerizing, calm, and beautiful. They rebound to
raising a sensitive and empathic person, and nurture comprehensive development of
an individual.

Songs often glorify the beauty of native land, its nature, and the world around us.
Flowers, sun, stars, sea, animals, and the Ukrainian national decorative and ritual cloth
rushnyk are praised in Ukrainian folk songs, which accompany us from birth to death.
Folk songs are an inherent part of holidays, birthdays, weddings, etc. [4].

Children love to listen to music and songs, and we are all used to lullabies right
from birth. Lullabies are the first songs sung by mothers, fathers, grandparents, and
other family members, that were created for babies. Children fall asleep easier when
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listening to songs, and it also creates connection to their family. We know that lullabies
are imbued with love, caress, tenderness, calmness, peace, and kindness. Their role and
Importance have been described by teachers, psychologists, scientists, doctors, and
scholars in their scientific works.

As part of preschool education, children study Ukrainian folk songs. Teachers tell
them about musical instruments, and children learn to play them. It is important that
the process of familiarizing children with the universe of music and songs is friendly,
and that the atmosphere is filled with love for the child. The child, in contact with the
world of art, feels all that is sung in the song [2].

The «Child» program has a special section that sets out important requirements to
introducing the children to the world of music and songs. In the classroom, children
enjoy listening to music, singing, playing musical instruments, and dancing a lot [3].

Educators often use songs in their classes, thus instilling love to the native word,
to Ukrainian language. After listening to songs, children can draw pictures, compose
small works, or write poems under the guidance of the teacher. Throughout the school
year, educators and music teachers organize various events using a variety of music
and songs. In physical education classes, teachers use rhythmic music to help children
do certain repetitive movements. It is easier for children to memorize the learning
material at those lessons, where music is used as an educational tool.

We believe that it is highly important that teachers cooperate with parents on this
issue. The educators are prompted to emphasize this during parents’ guidance meetings
and individual work with parents, to give them useful and valuable recommendations.
For this purpose, teachers should be aware of aspects of musical education by means
of Ukrainian songs and music. Teachers can create their own database of songs and
music that they use in their classes and school events.

The Basic Component of Preschool Education emphasizes the role of parents in
music education. Parents should help their children and encourage them to explore
the world of art. Together with their children, parents listen to instrumental music,
popular and folk songs, sing lullabies and other songs, and hold family holidays [1].

Summarizing all of the above, we note that the process of educating children
through the world of music and songs is an important and comprehensive part of
preschool education and psychology.
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Modern strategic guidelines of Ukraine have led to increased public attention to the
modernization of the education system as the main means of its development and
establishment in the world community of states, and the growth of authority in the
international arena. In these conditions, the main task of the educational industry is to
develop fluency in foreign languages in every education applicant. To implement this,
it is important to create an effective educational space, including a foreign language
one, as a multidimensional pedagogical reality conditioned by the peculiarities of the
current state of development of the education system, and the need to realize the
cognitive needs of each individual and create favorable conditions for the
individualization of the educational process.

Increasing the status of a foreign language in today's realities, the need to develop
foreign language competence of an individual has determined the course of our state
towards fruitful and long-term cooperation with many countries of the world, its
integration into the European educational and scientific space, international exchange
of information in various fields of knowledge and spheres of public life, learning
opportunities and works abroad. Therefore, a full-fledged life and activity of a modern
person without a thorough knowledge of at least one foreign language, and primarily
English, is impossible today even in Ukrainian society.

This situation has directed the efforts of scientists, methodologists, and practical
teachers to search for effective ways to master foreign languages. Various aspects of
this process were studied by O. Bihych, H. Boretska, N. Borysko, M. Bratko,
D. Lytvynenko,  Yu. Nikolaieva, Yu. Panasiuk, L. Petko, S. Sorochynska,
H. Turchynova, O. laremenko, and others scientists.

However, the problem we have outlined has not yet been the subject of scientific
research. Therefore, our goal is to analyze modern approaches that ensure the effective
functioning of the foreign language space in higher education institutions as the main
factor in students acquiring foreign language.

Pedagogical practice and our own experience confirm that an important component
of the modern educational space for teaching a foreign language is the educational and
information portal on the MOODLE platform, the use of which contributes to the
expansion of distance learning, the organization of active interaction between teachers
and students, the creation of conditions for student-centered learning.

The formation of foreign language competence as a learning goal in higher
educational institutions is facilitated by the use of modern educational technologies in
the educational process, in particular blended learning methods, which combine
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traditional and distance learning and best meet the interests and preferences of students-
citizens of the information society; project technologies, thanks to which education
applicants develop project thinking, a sense of responsibility and experience in targeted
cooperation, the ability to work in a team and present their results; training technologies
that create favorable conditions for the development of foreign language competence
and are an effective form of knowledge acquisition, a tool for developing skills and
expanding the experience of team communication, joint activities of all training
participants.

Effective learning of a foreign language in the educational space of higher
education is facilitated by the active use of cases created on the basis of video
fragments, video clips from films, which reproduce situations of future professional
activity or interpersonal communication. They help to develop a deeper understanding
of what is being studied; allow education applicants to make conceptual connections
between theory and real-life examples; accelerate the pace of consolidation of acquired
professional knowledge. For better mastery of a foreign language in the educational
space of a higher education institution, it is advisable to listen to audio, watch videos,
hold scientific and methodological press conferences, round table discussions,
compose dialogues with discussion and defending opposing points of view, conduct
business games on the topic, and use brainstorming, paired interviews, exchange of
opinions, etc. The creation of a foreign language educational space in a higher
education institution ensures the thoughtful use of the following principles of learning
a foreign language: the principle of activity-based learning, the principle of
communicative learning, the principle of situationality and thematic organization of
educational material, the principle of sociocultural direction of the educational process,
the principle of integrated learning of all types of speech.

Modern approaches to the formation of a foreign language educational space in
higher education institutions have recently taken an increasingly important place in
teaching foreign languages because they are aimed at achieving new educational
ideals- the creation of an integral system of knowledge and skills of the individual, the
development of his creative abilities and potential capabilities, competences, i.e.
perfect knowledge and use of language in a social environment, professional activity
and interpersonal communication.
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KJACHUHW MEHEJKMEHT SIK CTPATETIA
HIATI'OTOBKA OCBITHBOI'O ITIPOCTOPY I
HABYAHHSA JITEA 3 OCOBJIUBUMU IOTPEBAMHA

Kaszauinep Osiena CemeHiBHAa,

JIOKTOp TIEJIarOT1YHUX HayK, Ipodecop,

npodecop kadeapu 310poB’s JTIOUHH, peaduTITONOrI] 1 CeIiaabHOl ICUXO0IOT1i
XapKiBCHKOT'0 HAIIIOHAIBHOTO TIEJJarOT1YHOT0 YHIBEPCUTETY

imeHni I'.C.CkoBopoiu

boituyk IOpii ImurpoBuy,

JIOKTOp TIEJIarOT1YHUX HayK, Ipodecop,

uneH-kopecnonaeHT HAIIH Ykpainu,

npodecop Kadeapu 310poB’s JIFOAMHH, peadlIITOIONI 1 CHeIlaTbHOI IICUXOJIOTI,
pekTop XapKiBChbKOTO HAI[IOHAJILHOTO MEJaroriYHoro yHIBEepCUTETY IMEH1
I'.C.CxoBopoau

AKTyalbpHICTh TEMHU HOCHiKeHHs. HaBuaHHs niTe 3 0cOOJMBUMU MOTpeOaMu
Pa3oM 3 IHIIUMH € BUKJIUKOM JJIS TIEAaroTi9HO1 CUCTEMH. Y 3B’SI3KY 3 YIIPOBAKSHHSIM
IHKJIFO3UBHUX MPOILIECIB Y 0ararbox MeAaroriB Ta opraHizaTopiB OCBITHBOTO MPOLIECY
BUHUKAIOTh NUTAHHS: K 3pOOWUTH OCBITHIM Tporiec sl JITeH 13 OCOOJUBUMHU
notpebamMu epekTuBHUM? SIK 3HU3UTH HaOpyry, [0 BHHHUKAaE Yy 3B 53Ky 3
nepeOyBaHHIM B OCBITHBOMY MPOCTOPI MOPSAT 3 IHIUMHU AiTbMU? SIK MiATpUMYBaTH
€HTY31a3M Ta HAacHAry IeIaroriB y mpoliecax HaBYaHHS Ta BUXOBAHHS ITUX JTITEH?

BrpoBamkeHHsT 1HKIIIO3UBHUX TIPAKTHK YCKJIQJIHIOE 3aBJIaHHS II€IaroriB, SKi
MalOTh IIyKAaTH HOBI PECypCH YMPaBIIHHS KJIACOM, III0 BUMAarae€ BiJl HUX BHCOKOIO
CTYTEHS CTPYKTYPOBAHOCTI Ta MOCIIIIOBHOCTI.

[To3uTHBHE BUPIMICHHS WX MUTaHb MOXKE CTATUCS 3aBIISIKU PECYPCHOMY TIAXOMY,
SIK KJIJACHUM MeHeKMEHT. KimacHUT MEHEDKMEHT — 11€ OCBITHI CTpaTerii, BayKJIMB1 JIJIst
YYHIB 3 0COOJIMBUMH TTOTpeOaMH, 10 SIKUX HAJICKATh: IT1JIX0IH 10 HAaBYaHHS, PO3KJIaIH,
KJIACHI MpaBujia Ta 000B’ I3KH, TUCIUIUTIHAPHI MOMEHTH, CEHCOPHI CTpaTerii TOIIO.

KnacHuii MEHEIKMEHT — II€ TUTAHYBaHHS I[IKaBOTO Ta MPHBAOJMBOTO JJIA YUYHIB
OCBITHBOTO CEpEIOBUINA, IO CHPHIE TOCITHCHHIO ITEBHUX HABUYaJbHO-BUXOBHHUX
1iged. A cTparerii KIIaCHOTO MEHEIXKMEHTY € THCTPYMEHTOM, SIKU 1elaroru MOXKyTh
BUKOPHCTOBYBATH JIJI YIIPABIIiIHHS KJIACHOIO CHUTYAIlI€I0, 3aBJISIKH YOMY JTOCSATAETHCS
e(eKTHBHICTh HAaBYAIBHO-BUXOBHOTO TPOIIECY, a TAKOXK 3 SABIISIOTHCS MPOAYKTHUBHI
MapTHEPCHKI BITHOCUHM MiX YUYHUTEIeM Ta yuHsmu [1].

Jlnst 3a0e3mnedeHHsl YCHINIHOTO YIPaBIiHHSA KJIAaCOM HEOOXIHO BiJAMOBIIHUM
YMHOM BUKOPHCTOBYBATH B KJacl MPOCTIp, PO3POOIISITH Ta 3aCTOCOBYBATH IpaBuUJa,
CTBOPIOBATH MO3UTUBHY aTMOc(epy MK yciMa y4aCHUKAMH OCBITHBOTO MPOLIECY .

[TepeTBOpEHHS OCBITHHOTO CEPEIOBHUIIA B IHKITIO3UBHOMY KJIaCi HAJIEKUTH JI0 TaK
3BaHUX 3OBHINIHIX pecypciB. PerenbHi HampaioBaHHs 31 CTpaTerii KJIACHOTO
MEHE[KMEHTY K YCIIIITHOTO OCBITHROTO CEPEIOBUIIA, TPOTyMyBaHHS HOTO IJIaHy Ta
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MOKPOKOBOI peaizalii mpeacTtasieHi y pooorax Harry K. Wong ta Rosemary T. Wong
[3]. V uux Ta iHmmx poboTax KJIaCHUI MEHEHPKMEHT MOCTAaE sIK YMOBA BIIPOBAKCHHS
PO3BUBAIBHOTO CEPEIOBHINA, MAKCUMAIIBHO €()EKTUBHOTO JIJIsl HAJIATOJKEHHS POOOTH
KOMaH/Ii CyMPOBOAY AiTeH 3 ocoOamBUMHU mToTpedamu. Tema pearizarii mpoayMaHoro
KJIACHOTO MEHEPKMEHTY JIJI HaJaro)KeHHs MPOJTYKTHBHOTO 3BOPOTHOTO 3B’S3KY Ta
dbopmyBaHHS y JiTeH 3 0COOTUBUMH MOTPeOAMH BiATOBITAIBHOCTI K 1HPEPHATBHOTO
JIOKYCy KOHTPOJIIO TIpeJICTaBjIeHi y po3pookax S. Akalin ta B. Sucuoglu [2].

Kpim 1monokeHp, 10 y3arajibHIOIOTh HEOOX1HI CKJIaJ0Bl CY4aCHOTO OCBITHBOTO
cepeloBHUIla JJis JiTeH 3 0COOTUBUMHU MOTpeOaMH, JOCIITHUK KOHKPETU3YE BUMOTHU
710 CEpEIOBHINIA, 1110 33]J0BOJIbHSE MOTPEOU AITeH 3 PI3SHUMU NOPYIICHHIMH PO3BUTKY:
TSOKKUMH ~ TIOPYIICHHSIMM ~ MOBJICHHS,  IHTEJIEKTYaJIbHOIO  HEJOCTATHICTIO,
NOPYIICHHSIMU CIIyXY Ta 30pYy.

KnacHuii MeHeKMEHT BIPOBAKYIOTH JJIsi BCIX JAITEH Kilacy, a HE TUIbKU IS
JTeH 3 0COOIMBUMH MOTpeOaMH, IO CHPHUSE JOCATHECHHIO TaKUX HEOOX1THHUX IJICH
JUTs iX 0cOOMCTICHOTO Ta comiansHOro 3poctanHs (Harry K. Wong), sxk: 1) 30arauennst
1HJIMBIAYaJIbHOTO JTIOCBIY KOXKHOI JUTHUHU; 2) CTAHOBJICHHSI CAMOCTIMHOCTI JITEH; 3)
PO3BUTOK COLIAJILHOTO 1HTENEKTY. LI OpileHTHpPU HOKOPIHHO BIJIPI3HSIOTHCA BIA
THTIOBUX JJIS1 yKPATHCHKHX TIEIaroTiB 3aB/IaHb, TIOB’ I3aHUX 13 3aCBOEHHSIM HaBYaJIbHUX
HAaBHYOK Ta BOJIOIHHS 3HAHHIMU.

KnacHuii MEHEIXKMEHT OXOIUIIOE MPOCTOPOBO-NIPEIMETHI W OpraHi3aliiHo-
CMUCJIOBI TPYNU PECypCiB Ta BIUIMBAE Ha: (HOPMYJIOBaHHS MpaBHi, OOOB’SI3KIB,
YCTAaHOBOK; TM0siBa MPOJYKTUBHUX CTOCYHKIB; PO3BUTOK CTpaTeriii HaBYaHHS;
3HAXOJKECHHS TOTIOMDKHHUX 3ac00iB Ta JIIOJAChKUX pecypciB. Tak peanizyerbes [1]:

1) BIOMHI IPUHITUT CTPYKTYPOBAHOCTI, IKUH MOIIMPIOETHCS HA MPOCTIp, Yac Ta
TISITIBHICTD;

2) BizyaibHa MiATpUMKA (PO3KJIaj, ajlrOpUTMH BUKOHAHHS [Iiif; MpaBwia, IO
PEryJIOI0Th MOBENIHKY YUHIB, (hoTorpadii, MaIIOHKH, MKTOTPAMH TOILIO);

3) mplopUTET COLIATIBHOTO PO3BUTKY;

4) cnocobu KOMyHIKalli (HampuKiIaa, J0JIaTKOBE YCTaTKyBaHHS, PUCTPOI);

5) renepasizailisi 3HaHb;

6) CEHCOpHI CcTpaTerti;

7) 301p naHuX.

CTBOpEHHS CIIPUATIMBUX YMOB JUIsl IUTUHU 3 OCOOJIMBUMH OCBITHIMU OTpeOaMu
nepeadadae HasBHICTh IMEBHUX 30H JJI PI3HMX BHJIB JISUIBHOCTI Ta iX MEK,
HEOOXITHUX ISl TOTO, 0O CTBOPHUTH CEPEIOBHUIIE 3PO3yMUTHM, KEPOBAHUM Ta TaKHM,
0 CIHpHUsi€ TIUOOKOMY PO3YMIHHIO HaBUYaJIbHO-BUXOBHHMX 3aBaaHb. Lli kopmaoHm
MO3HAYAIOTHCS 32 JOMOMOTOI0 TaKUX BI3yaJbHUX OIOp, SK: MEOJ1, HAJINMKHA, 3HAKH,
KOJILOPOBI CTPIYKH, KUITUMH, KOJTHOPOBI (DIrypH, CKATEPTUHU, CEPBETKHU TOIIIO.

VYci HeoOX1H1 17151 3aHATHh MaTepiaal MalOTh 3HAXOUTUCS Y JOCTYITHUX JIJIS NITEH
KOHTEITHepaX, KOpoOKax, TeKax, sIIMKax, Ha SIKUX € BIAMOBIIHI MTO3HAYKH, 11100 JITH
3MOTJIA CaMOCTIHHO 3HANTH BCe, 10 HEOOX1IHO IS IIEBHOTO 3aHATTA [1].

YpoBaJPKeHHs Bi3yalbHO1 MATPUMKHU JT03BOJISIE JITSAM 3 OCOOJIMBUMH OCBITHIMU
noTpedbaMyu OTPUMYBATH CTIMKI Ta HE3MIHHI OPIEHTHUPH, LIO CIPSMOBYIOTH iXHI
nposiBU. J{o1iapHO 3acTOCOBYBaTH came rpadiuHi CTUMYIIH, SIKI HA0yBalOTh JJIS IIMX
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JITeN cTaTycy npaBmil, OPopMIIEHUX Yy BUTJIAI TpadikiB, pO3KIIaIiB, aITOPUTMIB i,
cxeM Toulo. Pi3Hi BUAM BMOPSAIKOBAHUX Bi3yaJbHHX CTUMYJIB JO3BOJISIOTH AUTHHI 3
0COOJIMBUMHU OCBITHIMU NOTpeOaMu OpI€EHTYBATHCS B MOISAX THXKHSA, JHs, MepepBax
(mo3BiLIL), ypOKaXx 1 3aHATTAX, OKPEMUX 3aBIaHHSIX.

dopMaToM po3KiIaay MOXKe OyTH amp00M 4u mamnka 3 (aitramu, 1e po3MIlIeH] y
MEeBHIA MOCIIIOBHOCTI MaliOHKU, Gororpadii, mikrorpaMu 4u HamucH. [IpuBuanHs
YYHIB JI0 TEBHUX TMpPaBWJI JONOMAara€ 3acBOITH COIIaIbHO MPHUHHITHI MOl
noBeminku [1].

TakuMm yrHOM, OyJI0 BU3HAYEHO, IO KJIACHUN MEHEIKMEHT — II€ 1HHOBAI[IMHUMA
METO]I MIEPETBOPEHHSI OCBITHHOI'O CEPEIOBUIIA 3 METOIO MIJBUIIECHHS €(PEKTUBHOCTI
HaBYAJIbHO-BUXOBHOTO MPOIIECY B CYYaCHMX OCBITHIX YMOBax. 3aBASKHU KJIACHOMY
MEHEJDKMEHTY BIJ0OYBA€ThCS IIIJTICHUM MPOLIEC aHaJli3y OCOOJIMBUX MOTPEO Ta IICH
HaBUYaHHS YYHIB [IEBHOTO KJIacy, 1 HaBITh PO3pOoOKa CUCTEMU METO/IIB Mepeadi 3HaHb
3aJI0BOJICHHS LIMX TOTPEO.

Jluiie 3a yMOBH CyTTEBOTO MEPETBOPEHHS KJIIACHOTO MPOCTOPY Ta BIPOBAKCHHS
CyYaCHHUX OCBITHIX CTpaTerii MOXJIMBHM CTa€ T€, L0 IEJaror CIopusie HaOyTTIO
YUHSIMH COLIIAJIBHOI afanTallii, camopeanizalii Ta )XKUTTEBOT KOMIETEHTHOCTI.
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BUKOPUCTAHHSA IHHOBALIM NEJATOI'TYHOI'O
MEHE/UKMEHTY B AI1JIBHOCTI 3AKJIALY
JOIIKIJIBHOI OCBITHU

KapnayxoBa AHTOHIHA,

KaHIHUJIAT TeJaroriYHuX HayK,

JOIEeHT Kadepu AOMKIILHOT OCBITH

KuiBchkuii cTonnuHuii yHIBepcUTET iMeH1 bopuca I'piHueHka

Kononenko OJiena,
aupexrop 310 Ne 61, m.Kuis

TexHONOor1yH1 MpOoIEeCcH, AKI BiOYBAaIOTHCS CHOTOJHI CTPIMKO MPOHUKAIOTH Y
KUTTS CY4acCHHUX Jtojiel. 31aBanocst 6 HOBI (OpMHU 1 METOHU, SKI BUKOPUCTOBYIOTh
JIIOJIA y CBOIHM JISTTBHOCTI, 30KpeMa 1y TeJlarorivxii, uepe3 5 pokiB CTaroTh HE T€ IO
0a3ucoM, a B JCSKUX MOMEHTAaX 1 3acTapiiuM MUHYJIUM. Tex came BiIOYBa€eThCs 1 B
OCBITI, 30KpeMa 1 B JomkiuIbHIN. [lle JoHenaBHa 3acTOCYBaHHS BIJCOPOJIMKIB Ta
MPE3EHTallll BUXOBATENsIMH OyJI0 HOBHHKOIO 1 UyJOBHM 3aCO00OM JJisi OCBITHBOI
B3a€MO/I1i 3 AITbMHU JOLIKUIHLHOTO BiKY, TEIEp BOHU BXKE € CTAIMMHU 1 IHHOBAIIIEIO BXKE
€: popMmyBaHHs y AiTel HUPPOBOI KOMIETEHTHOCTI, PO 110 3a3HaUY€HO Yy Jlep:kaBHOMY
CTaHJapTl AOUIKUIBHOI OCBITH. Lle 03Hauae, 110 3aKkiIagaM JOMIKUIBHOI OCBITU AeAal
YacTille JOBOJUTUMETHCSA CTUKATUCS 13 IHHOBALIISIMU 1 BIPOBAIXKYBAaTH iX B OCBITHIN
mpolec AOWIKIIbHOT ocBiTH. CaMe [JIs 1bOro 1 MpU3HAYEHUNW 1HHOBAIIMHUM
MelaroriYHiil MeHEePKMEHT. [HHOBAIIMHUIN Me1aroriyHuil MEHEeXKMEHT Nependayae
BUKOPHUCTAHHS HOBITHIX TEXHOJOTIM, BIAKPUTTS HOBUX INEAAroriyHUX TEXHOJIOTIH,
CTBOPEHHSI HOBUX IPOTpaM, METOAMK 1 (POpPM OCBITHBOI B3aEMO/IIi, 110 CIIPSIMOBAHUMN
Ha peai3alliio CTPATeTIYHMX Ta TaKTUYHUX 3aBJIaHb, SKi JIO3BOJISIIOTH ITIJIBUIIUTH
€(eKTUBHICTh OCBITHBOTO TIpolleCy 1 3a0e3MeuuTd SKICHUM PO3BUTOK JITEH
JOIIKUIBHOTO BIKY BIJMOBIAHO IO Cy4aCHUX BHUMOT.

3a ocTaHH1 POKH JI0 IHHOBAIII 3HAYHO 3piC IHTEPEC HAYKOBIIIB, 1110 AOCIIHKYBaJIN
pi3HI acmektd, a came: iHHOBamii B ocBiTi (M. [lotammuk, K. AHremoBChHKI,
B. Ilanamapuyk, O. IlexoTa, O. ITonosa, O. CaBuenko, I'. Cenesko, H. IOcydoexona);
1HHOBaIlliHa JisnbHICTE negarora (B. AdanaceeB, M. I'y3uk, JI. Jlanunenko,
B. JoxyuaeBa, I. 3s3t0H, JI. [lomumoBa, B. CnactboHiH); (pOopMyBaHHS TOTOBHOCTI
nemaroriB A0 iHHOBamiiHOI missieHOCTI (JI. Bamenko, JI. Jlanunenko, 1. JlnukiBchbka,
H. Knokap, O. Kosnosa, K. Makaron, B. Ypycbkuil); CTBOpEeHHsSI 1HHOBAIII{HOTO
ocBiTHROTO cepenoBuina (JI. Bamenko, T. Bomonasceka, H. I'agpum, I. ITigmacuit);
iHHOBAIlIiHA MisUTbHICTH 3akmamy ocBith (O. Kusmko, H. Knoxkap, K. Kpyrii,
A. XapkiBchKa); IHHOBaIliiTHa AisSUTPHICTH KEPIBHUKIB 3aKiafiB ocBiTH (A. bakypanse,
JI. Janunenko, B. Manuxina, H. [Torpiona, B. Cno6ogunkos, T. Copouan, H. Illycr).

Opnieto 13 Takux iHHOBaIIM € STREAM mpoekTH y 3akiajii JOMIKUIBHOI OCBITH.
STREAM-ocBiTa — HOBH 1HTErpallifHUN MIAX1A A0 PO3BUTKY W BUXOBAHHS JITEH.
Ile#t HampsiM OCBITH 1HTETpye B coOl 3aBAaHHA 3 (OPMYBaHHS y AITeH 3arajibHHUX
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HAayKOBHX YSBJIEHb IIPO CBIT; O3HAHOMJIEHHS iX 3 1H(GOPMAaIIHHO-KOMYHIKaIllHHUMHU
TEXHOJIOT1SIMU; PO3BUTOK YMIHHS E€KCIIEPUMEHTYBAaTH, KOHCTPYIOBATH, PO3BUTOK Y
JITel OCHOB OIPAIfOBaHHS 3MICTY TEKCTYy, TpaMOTH, MaT€MaTHKH, a TaKOX PI3HUX
BUMIB MucTtenTBa. OgHAK TNHUTaHHS BHUKOPWUCTAHHS I1HHOBAIIA MEJAroriYHOTO
MEHEKMEHTY B AISUTbHOCTI 3aKJIaly AOMIKIIBHOI OCBITH, 30KpEeMa JJIsl BIPOBAIKEHHS
STREAM mnpoekTiB y 3akiaji JOWIKUIbHOI OCBITHM MOTpeOye OUIbII TPYHTOBHHUX
JOCHIIKEHb.

Innosayitinuii MmeneOicMenm, y HAIIOMy PO3YMIHHI — I1€ Tajy3b YIPaBIIHCHKOL
HayKM Ta MPaKTHKH, CIIPSIMOBaHA Ha PO3POOKY Ta peasizalliio CTpaTerid ympaBJiHHS
IHHOBAI[IMHUMH TIpolleCaMU B OpraHi3aiisfix, sKa BKJIOYae B ceOe KOMILIEKC
MPUHIIUITB, METOMIB 1 (OPM YIIpaBIIiHHS, CIPSIMOBAHUX HA CTBOPEHHS CIIPUSATIUBHUX
yMOB JIJI1 PO3BHUTKY 1HHOBAIIIMHOI MISUIBHOCTI Ta 3abe3rneueHHs 1i e(peKTHUBHOCTI.
[HHOBAIIHUT MEHEIKMEHT (POKYCY€ETHCSA Ha PO3BUTKY 1 BIPOBAKEHH1 IHHOBAIITHUX
CTpaTeriif, 0 CTae MPIOPUTETOM JUIs BUIIOTO PiBHS yIPaBIiHHA opraHizamiero. Moro
3aBJaHHS BKJIOYa€e B ceOe HE JIMILE peani3alilo HOBUX MPOIYKTIB YU MOCIYT, a i
pPO3pOOKY 1HHOBALIMHUX METOAIB Ta (POPM B YIpaBJIIHHI, CIPUSIOYH y3TOJIKEHOMY
PO3BUTKY Ta JOCSATHEHHIO CTPATETIUHUX IIIJICH.

MeHeKMEHT OCBITHIX IHHOBAIlli € YacTHHOI 3arajlbHOr0 MEHEIKMEHTY 1
MpecTaBisie cO00I0 CHCTEMATHUYHUN TPOIEC YIPABIIHHA, CIOPSIMOBAHWN Ha BIUIWB
cyO’exTa ynpaBiliHHA (KEpIBHUKA) HA THIIUI 00’ €KT yIIPaBIIHHS — COLIIAJIbHY CUCTEMY
ocBiTH. OCBITHSI CUCTEMA MOCTIMHO PO3BUBAETHCS, 1 MEHEIPKMEHT OCBITHIX 1HHOBAIIIM
BHU3HAYAETHCS SIK MPOIEC, BHACIIOK SIKOTO B1IOYBAETHCS SAKiCHA TpaHChOpMaIlis i€l
CHCTEMHU uepe3 BIPOBAHKEHHS HOBATOPCHKHX 11eH, METOIIB Ta MmiaxoaiB [6, ¢. 15].

Buxogsuu 13 BHIIE3a3HAYEHOTO, MOHATTS «IHHOBALIHHUNM MEHEIHKMEHT» 1
«MEHEPKMEHT OCBITHIX 1HHOBAIi» BUKOPUCTOBYIOTHCSA JJI OMKCY CYKYIMHOCTI
MPUHITUIIIB, METOJIIB 1 (OPM YNPaBIIiHHA IHHOBAIIMHUM TIPOLIECOM Ta 1THHOBAIIHHOIO
TiSUTBbHICTIO. BOHUM 30Cepei’Ky0ThCsa Ha pO3BUTKY HOBHX 1€, CTpaTerii Ta peasizaiii
IHHOBALIMHUX MPOEKTIB. TakuM YMHOM, MOXHA CTBEPIKYBaTH, IO B KOHTEKCTI
HAIIOr0 JIOCHIIPKEHHS 1 MPAKTUYHO1 AISUTBHOCTI 11 TEPMIHM BBAXKAEMO CHHOHIMAaMU.

OpHiero 13 IHHOBALIH, SIK1 BAPTO 3allPOBAKYBATH Y 3aKJIal TOMIKIJIbHOI OCBITH
€ ocBiTHs Mojieinb STEM. STEM-ocBiTa 3a0e3nedye iiCHUM MiAX1 40 HaBYaHHS, /1€
JIITA MalTh MOXJIMBICTh TMO€JHYBAaTU HAYKOBI 3HAHHS 3 TEXHOJIOTTYHUMH
pO3pOOKaMH, THXKEHEPHUMH PIMICHHSIMU Ta MaTeMaTUYHHUMHU KOHUeNUisiMU. BoHa
CTUMYJIIOE JUTSYY JOMUTIUBICTh, KpUTUIHE MUCIICHHS, IPOOJIEMHE PO3B’SI3yBaHHs Ta
TBOPYMM MIIX11 A0 BUPIMICHHS 3aBJaHb. 3aMpoBaKeHHS OCBITHBOT Mojieni STEM y
3aKJIajax JOMIKUIBHOI OCBITH J03BOJISIE CTBOPUTH CIIPUSATINBE OCBITHE CEPEIOBHIIIE,
JIe ITH MOXYTh PO3BUBATH CBOI TaJJaHTH Ta 3A10HOCTI, COIPHUSITH PO3YMIHHIO HAYKH Ta
TEXHOJIOT'1H, a TAKOXK FOTYBaTH X 10 MailOyTHIX BUKJIMKIB Cy4acHOT'O CBITY.

Ocsgitas Mogens STEM — e oauH 13 TpeHaiB y CBITOBIM OCBITI, SIKHH Ma€ Ha
yBasi 3MilllaHe CEpeJIOBHINE HaBYAHHA, ¥ TOKa3ye MiAPOCTAI0UYOMY IMOKOJIHHIO, SIK
3aCTOCOBYBATH HayKy Ta MUCTEIITBO Pa30M Y MOBCAKICHHOMY KHUTTi. PO3BUTOK yMiHb
OTPUMYBATHU, IEPEPOOIIATH T TPAKTUYHO BUKOPUCTOBYBATU OTPUMAHY 1H(OpMAILITO 1
JeKUTH B ocHOBI iporpamu STEM-ocsitu [2, ¢. 21].

163



PEDAGOGY
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

Ha croroauimuii aeHpr HeMae e€auHOro BusHaueHHA noHATTs STEM-ocsiTu.
STEM-ocBiTa € meaaroriyHOI TEXHOJIOTI€I0, IO CHpsMOBaHa Ha (OpMyBaHHS Ta
PO3BUTOK pO3yMOBO-TI3HABAJIBHUX 1 TBOPUHX SKOCTEH JiTel. B mupokoMy KOHTEKCTI
1€ TTOHSTTS BU3HAYAETHCS K OCBITHS CTpaTeri;I CHpsSIMOBaHa Ha IHTETPAILlil0 HAaBYaAHHS
y rany3sx HayKW, TeXHIKH, 1HXeHepii Ta MaTeMaTuku. PiBeHb c(OpPMOBAHOCTI ITHX
HAaBMYOK 1 KOMIIETEHII BHU3HAYAa€ KOHKYPEHTHY CHpOMO)KHlCTB 0COOMCTOCTI Ha
cyuacHoMy puHKy rnpari. STEM (Bix anri. Science — mpupoaaudi Hayku; Technology
— TexHoJorii; Engineering — 1H)XWHIPUHT, NMPOEKTYBaHHS, nu3aiiH; Mathematics —
MaTeMaTuKa) — «TepMiH, SIKUA O3HA4a€ CydacHy OCBITHIO MapagurmMy B pO3B’si3aHHI
NUTaHb OCBITHBOI TMOJITUKH Ta (OpMyBaHHS HaABUYAJIBHUX IMpOrpaM Ha OCHOBI
iHTerpamnii OpPUPOAHMYO MaTEeMaTHYHUX JHUCHMIUIIH 1 TEXHOJIOTIM, 30KpeMa
iHdopMaliiHo-koMyHikaniiaux Texuosorii (IKT)» [3, c. 8].

BigMiHHOIO 0COOJIMBICTIO OaHOI IlegaroridHoi cucremMu € te, mo STEM-
TEXHOJIOT1SI MOXE YCIIIIHO BUKOPUCTOBYBATHCS B paMKaX OCHOBHOI OCBITHBOI
porpaMM  JOMIKUJIBHOI OCBITH, @ KOXEH 11 OCBITHIA PO3AI  CaMOCTIIHO
3aCTOCOBYBaTUCS B Pi3HUX (opMax ocBiTHbOro mporecy. STEM-texHosorito
HEOOX1JHO BUKOPUCTOBYBATH BXKE€ B OCBITHIM B3a€MOII 3 JITbMH JOIIKUIBHOTO BIKY,
OCKIJIbKM Halll IITH MalOTh OyTH TOTOBI A0 MIKIJIbHUX IHHOBAILIIM, CTBOPEHHS MPOEKTIB
Ta BMIHHS peaji30ByBaTH iX Yy peanbHOCTI. 3anpoBajkeHHsS STEM-mpoekTiB
JEMOHCTPYE JITAM MOJJIMBICTh 3aCTOCYBaHHA HAyKOBO-TEXHIYHHUX 3HaHb Yy
peabHOMY JKHUTTI 3a JJOIIOMOTOO MPAKTHYHUX 3aHATH [3, c. 8].

Yacto mu uyeMo noHIATTA «STEM», « STEAM», « STREAM». STEM, STEAM
ta STREAM € akpoHiMamu, 110 BUKOPUCTOBYIOTHCS B OCBITHIM cpepi 11 MO3HAUCHHSI
IT1JIXO/IiB 10 HAaBYAHHS, 1110 TTOEAHYIOTh IPUPOIHUYI HAYKH, TEXHOJIOT1I0, IHKUHIPHHT,
MaTeMaTUKy Ta, B 3aJIC)KHOCTI BiJ Bapiallii, MUCTEITBO, YATAHHSI Ta mUCbMO. L1
MIIXOMW CHOPsIMOBaHI Ha PO3BUTOK KOMIUIEKCHUX HABUYOK, TaKUX K KPUTHYHE
MUCJIEHHS1, TBOPYICTh Ta TPOOIEMHE MUCIICHHS.

STREAM Bxkimouae 4YWTaHHS Ta IHCHBMO, Ma€ 3aIllKaBUTH JONIKIJIHHUKIB,
JOTIOMAararoud poO3BMBATH MOBJICHHEBI Ta JIITEpaTypHI HAaBUYKM pa3oM 3
MPUPOJHUYMMH HAayKaMH, TEXHIKOIO, IH)KCHEPHHM MUCJCHHSIM, MHUCTEIITBOM Ta
Marematukorw. STEAM, ne nomaHo MHCTENTBO, HAIJIEHO HA CEPEHI0 Ta CTapIily
IIKOJy, PO3LIMPIOIOYM MMIAX1J JO0 BKJIIOYEHHS TBOPYOTO MUCICHHS Ta XYIOXKHIX
CJIEMCHTIB y HAaBYAHHS NPUPOJHUUYUX HAYK, TEXHIKOIO, 1HKCHEPHUM MHUCIICHHSM,
MaTEeMaTHUKH.

STEM, sxuii BHUKOPUCTOBYEThCS B TpOQUIBHIA Ta BHUIIM  OCBITI,
30CEPEIKYEThC HA TPHUPOAHUYMX HAyKaX, TEXHIII, 1H)XCHEPHUM MUCJICHHIM Ta
MareMatuill 0e3 MpSAMOro BKJIIOUEHHS MHUCTENTBAa a00 MOBJICHHEBUX HABUYOK.
Buxopucranss 1ux miaxoAiB B HaBYaHHI CIPHUSE€ PO3BUTKY IHTETPOBAHUX HABUYOK,
MIATOTOBII JITOK 0 CYy9aCHOTO CBITY Ta ()OPMYBAaHHIO IHHOBAI[IHHOTO MUCJICHHS.

Otxe, STREAM — 1ie 0oCBITHSI MOJIEIb, KA IHTETPyE B COO1 MPUPOJHUYI HAYKU
(Science), Texnonorii (Technology), i1mwxunipunr (Engineering), MaTeMaTHUKy
(Mathematics), uwurtanns (Reading) Ta mnucemo (Writing). STREAM-ocBiTa
CIpsIMOBaHa Ha PO3BUTOK Yy JITEH MOMKIILHOTO BIKy KOMIUIEKCHUX HABUYOK, TAKUX 5K
KPUTHUYHE MUCJIEHHS, TBOPYICTh Ta MPOOJIEMHE MUCIIEHHS
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Tox, Ha OCHOB1 aHaJi3y HAYKOBUX JDKeped, MU chOpMyBaIu IMOHATIMHE KOJIO
HAIIOTO JOCTIIKEHHSI J0 SKOTO BXONIATh HACTYIHI TOHATTS: MEHEIKMEHT,
IearoriyHiii MEHEDKMCHT, 1HHOBAIIIS, IHHOBAIIMHUN IIeJaroridyHiii MEHEIKMEHT,
MEHE/PKMEHT OCBITHIX 1HHOBaIliil. TakuM YMHOM, YHpPaBIIHHS PO3BUTKOM 3aKIIaTy
JOLIKITFHOT OCBITH BUMarae iHHOBallIHHOTO MIIXOy Ta 3aCTOCYBaHHS MEHEIKMEHTY
OocBITHIX iHHOBalid. lle o3Hauae MOCTIMHMI TOLIYK HOBUX 1A€H, ePEeKTUBHE
BUKOPHUCTAHHS PECYpCiB, CIIPUSHHS PO3BUTKY MEJArOriyHUX KaJapiB Ta MiABUIICHHS
SKOCT1 OCBITH.

MeTroauyHul acTeKT 1HHOBAIIMHOTO MeJaroriyHoro MEHEI)KMEHTY € BaXKJIMBUM
€JIEMEHTOM JIISUThHOCTI 3aKJIa 1y JOIIKiIbHOT OCBITH. BiH BK/ItOUae Hablip rmeaarorivHux
METOJIUK, CTpaTerii, IHCTPYMEHTIB Ta PEKOMEHAIlIN, K1 CIPHUSIIOTh BIIPOBAHKEHHIO
IHHOBAIIMHUX TIIXOJMIB Yy OCBITHIA Mpollec 3akiaay AOMIKiIBHOT ocBiTH. Ilei
IHCTPYMEHTAapii JomoMarae KepiBHHUKaM 1 meaaroraMm (BHUXOBATeNsIM) 3/1MCHIOBATU
e(deKTUBHE TUTAaHYBAaHHS, OPraHi3allif0 Ta KOHTPOJIb 332 1HHOBALIMHUMHU MPOEKTAMU,
PO3BHUBATH KPEATHUBHICTh Ta CAMOPO3BHUTOK, & TAKOXK MOKPAIyBaTH SIKICTh OCBITHBOT'O
MpOIIECy B 3aKiajl JOLIKIIBLHOT OCBITH.

VY cdepi ynpapiiHHS OCBITHIMU 1HHOBAIIIMH, TaK CaMmo, SIK 1 B 3arajbH1i Teopii
YIPaBIIIHHS COLIAJTILHO-TIEIAarOTTYHUMHU CUCTEMaMHM, 10 SIKMX BIJTHOCATHCS 3aKJIaJv
JOILIKUIBHOI OCBITH, Cy0’ €KTaMU € KEPIBHUKH OCBITHIX YCTaHOB. BoHM O€pyTh aKTHUBHY
y4acTb y po3poOIli, €KCIepUMEHTI, ampoOailii, BIPOBAJKEHHI Ta 3aCTOCYBaHHI
OCBITHIX 1HHOBaliil. OO’€KTaMHU YMPaBIIHHSI B ILBOMY KOHTEKCTI € JISIIbHICTh
MEeJaroriyHuX 1 METOJUYHMX TMPAIiBHUKIB Yy cepl 3aCTOCYBaHHS OCBITHIX 1HHOBAIIIH,
TOOTO caM IpolieC IHHOBALIMHOI OCBITHBOT A1SIBHOCTI.

[HHOBALIMHUN MEHEIKMEHT Yy 3aKJaJi JOIIKUIBHOI OCBITH CHPSMOBAaHHN Ha
BUPIIIEHHS MPoOJIeM caMOTO 3aKJIajy Ta ajgamnTailii Horo 70 HOBUX YMOB JisSTTBHOCTI.
Ile nepenbavae BpaxyBaHHsI 3MiH, [0 BIIOYBAIOTHCA B OTOUYIOUOMY CEPEIOBHIII, Ta
3a0e3ne4eHHs €PEKTUBHOTO PO3BUTKY 3aKJIay TOIIKIJIBHOI OCBITH.

OCHOBHUMH 3aKOHOJIaBUMMH Ta HOPMATHBHO-TIPABOBHUMH JOKyMEHTaMH, SKi
perIaMeHTyI0Th 3/1MCHEHHS 1HHOBAIIMHOI JIsJIBHOCTI B 3aKJaji JAOLIKIIBHOI OCBITH,
€: 3akoH Ykpainu «IIpo iHHOBaliliHY IIsTbHICTB»; 3aK0oH YKkpainu «IIpo npiopurerHi
HaIpsIMU 1HHOBAUIMHOI AIsUIBHOCTI B YKpaiHi»; Hakaz MiHicTepcTBa OCBITH 1 HAYKH
VYkpainu «IIpo 3arBepmxenHst [1onoxxeHHs] Mpo MOPSAIOK 3A1MCHEHHS 1HHOBALIMHOT
OCBITHBOI IISUTBHOCTI» Ta 1H.

MeHeKMEHT OCBITHIX 1HHOBAIlId KEPYEThCS KOHKPETHUMH MPUHIIUIIAMH, SIKI
CITy’aTh BU3HAYAJILbHUMU HOPMaMH Ta OPIEHTUPAMHU JIJIsl 3a0€3MEUEHHS YCIIITHOCTI Ta
edexTuBHOT AisuTbHOCTI. Cepell OCHOBHUX MPUHIIMITIB peai3allii iHHOBaIliil B OCBITI
MOXHa BU3HAYUTH TyYMaHi3M, JIEMOKPAaTHU3M, ONTUMAJBHICTh, HaIllOHAIBHY
CIIPSIMOBAHICTh, €THICTh 3aTJIbHOJIOICHKOTO 1 HAI[IOHAJILHOTO XapaKTepy HaBUaHHS,
CIIBTBOPYICTh, KUTTETBOPUICTh, TU(DEPEHITIAIII0 Ta THAUBIAYai3a1li0, ONTUMI3AIIIO
1 BIIKPUTICTb, 1HHOBAIIWHICTh. [IpUHIIMIT 1HHOBAIIMHOCTI 3aliMae BaXKJIUBE MiCIle
cepell CydYacHUX NPUHIMIIB MEHEIKMEHTY OCBITHIX OpraHizaiiii, BHU3HAYalO4u
HEOOXIJTHICTh TOCTIMHOTO OHOBJICHHS OCBITHBOT'O MPOLECY Yepe3 BIPOBAIKEHHS
OCBITHIX 1HHOBAIlIil Ta BOPOBAKYIOUM OpraHi3alliiHO-YNPaBIiHCHKI, (PIHAHCOBO-
€KOHOMIYHI Ta [ICUXO0JIOTO-II€Aaror1uyH1 3MIHH.
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AHai3 HaykoBUX AochimxkeHb Icaiikinoi O. JI. cBITUMTH MpoO Te, IO BHACIHIIOK
IHHOBAIIHOI JISUTBHOCTI, YIIPaBIIHHS 3aKJIaJaMy JOUIKUIEHOI OCBITH BH3HAYA€THCS
PSI0M OpraHi3alliiiHoO-ynpaBIiHCHKUX 3MiH, CEpe SKUX BAKIHUBUMH €:

1. MoaynpHa CTpYKTypa YIpaBIiHHS 3aKJIaJ0OM OCBITH:

- 3a BUaMu JisUTbHOCTI (BUXOBHA, HAaBYAIbHA, YIIPABIIHCHKA).

-3a Qopmamu ympaBiinHa (popmanmpHa — JaepkaBHa, HedoOpMaTbHA —
rPOMAJICHKA).

-3a cy0’ekTamMu ¥ 00’€KTaMU yHpaBiiHHS (KEPIBHUK HABYAJIBHOIO 3aKjaiy,
KEpIBHUK 1HHOBAIIHHOTO MPOEKTY B HaBYAJILHOMY 3aKJIaJll, YYaCHUKH 1HHOBAIIHHOI
TUSITBHOCT).

2. OpranizauiifHo-CTPYKTYpHI, C€KOHOMIYHI, TICUXOJIOT1YH, J1arHOCTUYHI,
iHopMmariitai popMu 1 METOIU YIIPaBIIIHHS:

- CTBOpIOIOTb YMOBHM JUIsl ONEPAaTUBHOTO, €()EKTHUBHOIO, OPHUTIHAIBHOIO 1
HECTaH/IapTHOTO IPUUHATTS KEPIBHUKOM YIIPaBIIHCHKOTO PIIICHHS.

3. [IpoekTHO-1HHOBAIIIHA MOJIEh YIIPABIIIHHSA:

- KepiBHUK miATpUMYE ISUIBHICTh aBTOPIB 1 YYACHUKIB 1HHOBAIITHUX MPOEKTIB
Ha pPI3HUX eTanax iIHHOBAIIITHOTO MPOIIECY.

- 3a0e3nieuye BUPILIECHHS HAaWBAXKJIMBIIIMX IPOOJIEM OCBITH Ha MEBHOMY e€Taml ii
PO3BUTKY.

4. YopaBmiiHHS 32 HUISIMHU:
- 3abe3neuye BU3HAYEHHS 1 JIOCSATHEHHS CTpPATEriYHUX IIJIeH yIpaBiIiHCHKOI
TISTBHOCTI.
5. MakcruMasbHe MOXIIMBE 3aJTy4Y€HHS! OPraHiB IPOMAJICHKOCTI 1O YIPaBIIHHS:
- Po3BUTOK caMOyTipaBiHHA MIKUTBHOT MOJIO].
6. EkoHoMIYHE CTUMYJITIOBaHHS TI€AaroriB-HOBaTOPIB.
7. IlinTpMKa KOHKYPEHIIIi Ta IMAMPUEMHHUIITBA.
8. Pi3sHOMaHITHICTH 1 pIBHOMPABHICTH YCiX POpPM Opranizallii iIHHOBAI[IHOI TISITEHOCTI.
9. MakcuMarnbHe BUKOPHCTAHHS Ha0aHb CBITOBOI HAYKH Ta TEXHIKH B Tally3i OCBITH
[5, c. 11].

VY ncuxonoro-nefarorivyHMX 3MiHax peai3oBaHO MOBHI MOXKJIMBOCTI YYaCHHKIB
OCBITHBOTO TMPOIIECY Ta 1IiXHS PIBHICTb. YBara AakIeHTYe€TbCd Ha IMPIOPUTETI
3arajbHOJIIOJICBKUX LIHHOCTEH, 3a0e3Me4YeHH] BUIBHOIO AOCTYyNy A0 pe3yJbTaTiB,
CBOEYACHOMY 1 THYYKOMY KOHTpOJII 32 OCHOBHUMH KPHUTEPISIMU [ISUIBHOCTI Ta
peanizalii peadTbHUX BUMOT 1 CTaHAAPTIB.

Omxe, HacmpaBll BUHUKAE€ HEOOXIIHICTh PO3BUTKY YMPABIIHCHKOI KYyJIbTypHU
KEepiBHUKA 3aKjaAy IOMIKUIHPHOI OCBITHM 3 BUKOPUCTAaHHSM HAyKOBHX JOCSTHEHD
MeJaroriku, mcuxoiorii, ¢pimocodii, ComiabHOTO YIPaBIiHHS, a TAKOXK ypaxXyBaHHS
BITUM3HSHOTO Ta CBITOBOTO JOCBiMYy Ha 3acajax JAeMOKpaTH3allii Ta rymadizarii, 3
BpaxyBaHHSM 1HAMBIAYaJIbHOTO MIAXOAY B YMOBaxX HEMEPEPBHOI OCBITH.

VY nocnimxennsx Cokosienko T. M. aklleHTYyeThCsl yBara Ha Te, 10 1HHOBAIlIHA
TISUTbHICTh KEPIBHUKA 03HAYAE aCTIEKTH HOro npodeciitHoi poOOoTH, sIKI CLIPSIMOBaH1 Ha
BIIPOBA/KEHHSI HOBOBBEJEHb. Taka MIsUIbHICTh MpPOMMAa€e KiJIbKa €TamiB PO3BUTKY
OCBITHBOT IHHOBAIIi1: TBOPEHHS, OCBOEHHS (TEOPETUUHUIA), anpooarris (opraizamiiHo-
NMpaKTUYHUM,  AHATITUYHWIA),  BOPOBAPKEHHS,  €Talm  Hacu4eHHs  (Moxe
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CYyIpOBOJKYBATHCS PYTHHI3alll€l0), cnaj (Kpu3a, 3aBepIICHHs), Ippaiialis
(TmomupeHHs, MOJICpHI3aIis).

1. «[lepmuii etanm — TBOpEHHsS — 1HIMIAlli HOBOBBEACHHS 1 MPUIHATTS PillICHHS
PO HEOOXIAHICTh BMPOBAKEHHS HOBAIllM TMEBHOTrO THMy. [Himiamis Moxe OyTH
BUKJIMKAHA JI0 KUTTS BHYTPIIIHIM CIIOHYKaHHSM JIiiepa opraHi3ailii, aje MBHALIE 3a
BCE MPUYMHOIO CITYKHUTh 30BHIIIHIN a00 BHYTPIILIHIN TUCK: HAaKa3 MiHICTEPCTBA, 3MIHU
Ta MPOIECH BCEPEIMHI caMoi opraHizarlii. B Hopmi cTpaTerisi IHHOBAIIIi Ta aHATITHIHA
poOoTa 11010 ii BIPOBAI)KEHHS IOBUHHA TPOBOJUTHUCS KEPIBHUKOM B paH31 IUPEKTOPa
3011, 3actynauka). Ha mpakTuii % 4acTo iHiliaTuBa HOBOBBEJEHHS W€ HE 3BEpPXY, a
3HHU3Y — BIJI TI€JIar0TiB HOBATOPIB.

2. lpyruii eram — TEOpPETUUYHHUI, TOOTO OOIPYHTYBaHHS Ta OIpaIlOBaHHS
1HHOBAIlId Ha OCHOBI ICHXOJIOTO-TIEArOTIYHOTO aHali3y, MPOrHO3YBaHHS TOTO, SIK
OyJie po3BUBATHCS IHHOBAIIIMHUI MPOIIEC 1 K1 HOTO HEraTUBHI 1 MMO3UTUBHI HACIIIKU
(exoHOMIYHI1, FOpUINYHI Ta TI011.). Lleit eTan € HalcKIaAHIIINM, OCKUTBKH TeAaroriuHi
PO3AYMH 1 3JaTHICTh IMOMHCIUTH IHIIY TEAAroTidHy pEabHICTh, MPHUITYCKAIOTh:
BOJIOJIIHHA ~ TICUXOJIOTO-TICAArOTIYHOI0  TEOpi€l0; yMIHHA TOOYAyBaTH  €IUHY
KOHLIETILIIIO 31 CBOIX 1/1ei; 0OrpyHTYBaHHS HEOOX1AHOCTI YU HEMUHYUYOCTI 1HHOBAIIli;
BUJIJIEHHST (DAKTOPIB, IO CHPUAIOTH BIPOBA/KEHHIO HOBOBBeIEHHA. llell eran
nependavyae Takox 1H(oOpMalliiiHe 3a0e3MeueHHs] IUJIAHOBAHOTO HOBOBBEJICHHS.
PerenpHa poOoTa Ha ApyroMmy erami COPUYMHSE YCIIX Ha €Tall BIPOBAKEHHS
1HHOBAIII} B MeIarOT1YHMUM TPOIIEC.

3. Tperiii eTan — opraHizaiiitHO-MPAKTUYHUHN — 116 CTBOPEHHS HOBUX CTPYKTYP, IO
CIPUSIOTh OCBOEHHIO HOBOBBEACHHS: JIaOOpaTOpiil, €KCIEPUMEHTAIbHUX, TBOPUYHX
rpyn Ta iH. L{i cTpykTypu moBHHHI OyTH MOOUTEHUMH, CAMOCTIHHUMU 1 HE3AJIC)KHUMH.
Ha nipomy eTamni BaxJIMBO 3HAWTH MPUXUIHLHUKIB IHHOBALIMHOI 171€1, 0COOIMBO 3 YKCIIa
BIUTMBOBUX 1 aBTOPUTETHUX B oprauizailii oci6. Kpim Toro, tpeba mependauntu
CTaBJIEHHS 1O HOBallll 0ararboxX IHIIMX CHIBPOOITHUKIB 3 YUCIA THX, KOTO MPSIMO
TOPKHYTbCSI 11l HOBOBBeJieHHs. lleil eram 1HHOBAIIMHOTO TMPOIECY 3aKIHUYEThCS
MEPEKOHAHHSIM OUIBIIOCTI YJIEHIB OpraHizaiii B HEOOXIJHOCTI HOBOBBEICHB 1
CTBOPEHHI CIPUATIMBOIO EMOLIHHO-MOTHUBAIIHHOTO (OHY.

4. YerBepTuil eran — aHAIITUYHUN — L€ y3araJbHEHHS Ta aHaji3 OTPUMAaHOI
mozeni. Ha upomy erani Tpeba yCBIIOMHUTH, Ha SKOMY pIBHI 3A1HCHIOETHCA
1HHOBAI[IWHUN TIPOIIEC; CMIBBIAHECTH CTaH OCBITHHOI YCTAHOBHU B LJIOMY (200 CTaH
BUKJIQJIaHHSI KOHKPETHOTO TIpeAMeTa) 3 THUM MPOTHOCTUYHUM CTaHOM, SIKOTO
nepeadavanocs JOCSITTA B PE3yJbTaTi HOBOBBEIEHHS. SIKIO BiJMOBITHOCTI HE
B110yJ10Cs, TpeOa 3HAUTH BIAMOBIIb HA MUTAHHS: YOMY?

5. I’stuit eTan — BIPOBAKEHHS, BOHO MOXe OyTH POOHUM, a TTOTIM — 1 TOBHUM.
VYcmix Ha bOMY €Tami 3aJeKUTh Bl TPhOX YMHHHKIB: Bl MareplaabHO-TEXHIYHOT
0a3u 3aKyiaqy JOMIKUIBHOI OCBITH (200 OCBITHBOTO CEPENIOBHUINA), 1€ 3MIMCHIOETHCS
HOBOBBEJICHHS;, BiJl KBaji(ikailii meaaroriB i KEpiBHUKIB, BiJ] IXHbOTO CTABJICHHS JI0
1HHOBAIIIM B3araii, BiJl IXHbOI TBOPYOi aKTUBHOCTI; BiJI MOPaJIbHO-TICUXOJOTTYHOTO
KJIIMaTy B opradizamii (CTymeHs KOH(IIKTHOCTI, CTYNEHS 3TypTOBaHOCTI
CHiBpOOITHUKIB, IUVIMHHOCTI Ka/IpiB, CYCHUIBHOI OI[IHKM iXHBOI Ipall Ta id.)» [6, c. 21-
24] .
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Bucoka KOH(IIKTHICTh Y BIJIHOCUHAX «BUXOBATEIb-BUXOBATENb) CTA€ CYTTEBUMHU
NEepelKkogaMH Il YCIIIIHOTO BIPOBAKEHHS HOBOBBeJeHb. HaiOinbmn ycmimHi
pE3yJIbTaTH CIOCTEPITAIOTHCS Y HEBEJIMKHUX KOJEKTHUBAX, € JIeTHIE MPOBOIUTH
MICUXOJIOTIYHY MMATOTOBKY IEPCOHAIY 10 HOBOBBEJICHL Ta IIBUIIIC BUKIUKATH Y
CHIBpOOITHUKIB €HTy31a3M 1 Bipy B ycmix. s edeKTUBHOro BIpPOBAIKEHHS
KEpIBHUKOM OCBITHIX I1HHOBAIlil y OCBITHIA MpOIEC 3aKiady IOIIKUIBHOI OCBITH
BHU3HAUAIOTh TaKl YMOBH, fK: coyianbHo-nedazociuni (3a0€3MeuyroThCsl MUISIXOM
peanizaiiii TPUHIMIIB JAEMOKpaTh3allli Ta TyMmaHi3alii OCBITHBOTO Mpolecy H
YOPaBIIHHSI HUM), opeaHizayiiino-nedaeociyuni (MOXJIIMBI y pasl BIAMNOBIIHOTO
(hiHaHCYBaHHs 1HHOBAIIHHOI MISUTBHOCTI 3aKjaay; CTBOPEHHS CUCTEMHM CIeEliaIbHUX
CTUMYJIIB JIJIsl peatizallii OCBITHIX 1HHOBAIlil; BCTAHOBJICHHS HAYKOBHUX, HOPUIMIHUX
Ta EKOHOMIYHUX 3B’SI3KIB 13 HAayKOBHMH YCTAHOBAMH, OpraHi3allisiMH, BYy3aMH;
MpOMaryBaHHsd Ta PO3MOBCIOPKCHHS  MPOAYKTIB  1HHOBAIIMHOI  AiSUTBHOCTI;
HaJIaro DKCHHS B3a€EMOBUT1IHUX 3B’ S3KIB 13 IHHOBAIIIMHUMHU IICHTpaMH, (OHIaMH, SIKi
CHOPUSIOTH BIPOBAPKEHHIO HOBHUX OCBITHIX TEXHOJIOTIN); nCUX01020-nedazo2iumi
(rapaHTyIOTBCS CHCTEMAaTHUYHUM 1H(QOPMYBAaHHAM BHUXOBATENIB 3 MEJArOriYHUX
MMTaHb; BXO/DKEHHSAM 3aKjiaay B I1HHOBALlMHY 1H(PACTPYKTypy; 3a0e3leueHHAM
0e3IepepBHOr0 CUCTEMATHYHOIO 3B’SI3KYy MPALIBHUKIB 3aKJIaqy 3 BITYM3HSIHHUMH Ta
3apyOl’KHUMH HAYKOBISIMH, IICHUXOJOTaMH, IearoraMu, CoI[i0JIoraMy; HayKOBO-
TEOPETUYHUM O3HAHOMIIEHHSIM 3 OCHOBAMH EKCIIEPUMEHTAIBHO-I0CTITHUIIBKOT
JISJIBHOCT1; TOTOBHICTIO MPAIIBHUKIB 3aKJaay JOIIKUIBHOI OCBITH MpAaIfOBaTH B
IHHOBAI[ITHOMY PEKUMI; POPMYBaHHAM Y HUX «IHHOBALIHHOT KyIbTypu»)» [1, c. 37].

EdexTuBHICTD yIIpaBiIiHHS B OCBITHBOMY CEKTOP1 BU3HAYAETHCS TEXHOJIOTTYHICTIO.
3acTOCYBaHHS YIPaBIIHCHKMX TEXHOJOTIH JI03BOJISIE KEPIBHUKOBI B3aEMOJISATH 3
negaroramMu, 0aTbKaMu Ta TPOMAACHKICTIO. JI0 HAWOUIBII MOMMPEHUX TEXHOJOTIH B
VIpaBIiHHI 3aKJIaay JOMIKIILHOI OCBITH CHiJl BIAHECTH: TEXHOJIOTI MPOEKTYBAaHHS,
TEXHOJIOT1i MJIaHYBaHHS; TEXHOJIOT1] IPUHHATTS YIPABIIHCHKOTO PIIIEHHS; TEXHOJIOT1i
CTUMYJIFOBaHHS IHHOBALIMHOI I151bHOCTI; PR-TexHOMOr11; MapKeTUHIOB1 TEXHOJOTI].

AKc10JI0TIYHUN MiAX1] y (OpMYJTIOBaHHI 3alUTIB PUHKY OCBITH € OCHOBOIO IS
TakuX TexHosoriii. HoBl ympaBiiHCBHKI TEXHOJIOTII mNependavyaroTh 3acTOCYBAHHS
HOBaTOPCHKMX METOMIB YIPABIIHHA 3aKjIaJoM, TMPH I[HOMY MOJCIIOBaHHSI Ta
MPOEKTYBAHHS BBAXKAIOTHCS KIFOYOBHUMH. MOJIETIOBaHHS, K MPOIIEC KOHCTPYIOBAHHS
Ta BUBYEHHS MOJIENEH, JO3BOJISIE  OCBITHBOMY  MEHEIKepy (KEpiBHHUKY)
BUOKPEMJTIOBATH CTpaTeriuHi OO0 €KTH YIpaBJIiHHSA, Takli fK po3poOKa HOBUX
KOHIICTIIII y 3aKyaji, HOBUX YIPAaBIIHCHKUX TEXHOJOTIH Ta HOBUX MEXaHi3MIB

YOPaBIiHHS.
JIo OCHOBHMX METOMIB TMPOTHO3YBAHHS YIPABIIHCHKUX PIlIEHb BiIHOCSTH:
HOPMATUBHUM, €KCIIEpUMEHTAJIbHUN, MapamMeTpUIHNM, €KCIIEPTHHH,

GyHKIIOHANBHUHN, KOMOIHOBAHUI Ta 1HIII.

OCHOBHMMHU 3aBAaHHSIMU TPOTHO3YBAaHHS €: aHali3 1 BU3HAYEHHS OCHOBHHX
TEHJEHIIA PO3BUTKY Y BU3HAUEHIH ramysi; BiIOIp Ta iAeHTUdIKALlls TOKa3HUKIB, SKi
CYTTEBO BIUIMBAIOTh Ha 00’ €KT MPOTHO3YBaHHS; BUOIP METO/AIB MPOTHO3YBAaHHS, SIKI
HalKpalle BIAMOBIJAIOTh KOHKPETHUM YMOBAM Ta XapaKTEPUCTHKAM JOCIIIKYBaHOI
BCJIWYHHHU, BH3HAYCHHS IIOKA3HUKIB SAKOCTI 00’€KTa, IO JO3BOJSIOTH OIIHUTH
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e(DEeKTUBHICTh Ta TOYHICTh NMPOTHO31B; MPOTHO3YBAHHS IMapaMETPiB OpraHi3aliiHo-
TEXHIYHOTO PIBHS €JIeMEHTIB 00’€KTa 3 METOI0 3a0e3NedYeHHs] HalOUTbIl TOYHUX Ta
KOPHCHHUX PE3yJIbTaTiB.

TexHooTis MPOEKTYBAHHS JJO3BOJISIE Peaji3yBaTH CTPATETii pO3BUTKY OCBITHHOTO
3aKJIaqy JOMIKUIBHOI OCBITH Ta pPOOUTH YIPaBIIHHS MPOTPaMHO-LLIILOBUM.
[IpoexTyBaHHSI KOHKPETHOI CHCTEMH YIIPABIIHHS Ma€ BMIINIYBaTH TaKi CJICMEHTH:
MICII€ 1 3HAUEHHS MaHOI CHCTEMH B 3arajbHii CHUCTEMI YIpaBJIiHHS;, CHCTEMHI
BJIACTUBOCTI JaHOI CHUCTEeMH, ii (PyHKIIIOHAIBHI MOXJIMBOCTI,; OCHOBHI KOMIIOHCHTH
CUCTeMH; CYO’€KTHM CHCTEMH; I[IHHICHO-HOPMATUBHHM KOMIIOHEHT;, MIiCi,
CIIPSIMOBAHICTD, IIUT1; PE3YJIbTaTUBHIA KOMIIOHEHT (MPOIYKTH, KIHIIEBl PE3yJIbTAaTH),
3MICTOBUM KOMITOHEHT (3MICT MISJIBHOCTI); TEXHOJOTIYHUM KOMIIOHEHT (MEeTO/H,
3aco0M JISTIBHOCTI); OpraHi3alliiHui KOMITOHEHT(OpraHizaliiiiHa cTpykTypa, Gopmu
oprasizaiiii); peCypcHH KOMIOHEHT (pecypcH, ix 3a0e3MeueHHs); YMOBH JIISIIbHOCTI;
MIPOTHOCTUYHUI KOMIIOHEHT (TIPOLIeC YIIPaBIiHHA. OpraHi3alliifHi MeXaHi3MH ); 3B’ SI3KH
1 BIJHOCMHM MDK KOMIIOHEHTAaMHM CHCTEMH; 3B’SI3KM 1 BIJHOCHHU MDK 3 I1HIIMMH
CHUCTEMaMH.

Cepen KOHIENTYaJIbHUX MOJIENEH YNpaBIIHHA 3aKjIaJOM OCBITH IpPOrpamHO-
LUTBOBHH MIIX1]T € OJJHUM 3 NPIOpUTETHUX. [[17Tb0BUIM MIAX17 MICTUTD JEK1JIbKA PIBHIB,
o0 MOB’S3aHI MK CcO00OK: BH3HAa4YEHHS Micli (TpU3HAYEeHHS, (DOPMYIIIOBaHHS
reHEpaJIbHOI METH; JIEKOMIIO3MIIiSI METH; BHUMIPDIOBaHHS pe3yJbTariB). Merta
BU3HAYAETHCS SIK 3alPOTPaMOBAaHUN pe3ysIbTaT, TOMYy OOOB’SI3KOBUMH BHMOTaMH 0
METH € IO 1l Ha I1J11, KOHKPETHICTh CKJIaJ0BUX Ta 1l BUMIPIOBAHICTb.

VYrpaBiiHHS 1HHOBALIMHUMHU MPOIIECAMU B CYYaCHHUX OCBITHIX 3aKJIaJlaX OXOILTIOE
BC1 aCIEeKTH YIPABIIHCHKOI JISUTBHOCTI, BKIIIOUAOUM (DYHKIIIT, METOAN Ta TEXHOJOTI]
1HHOBAIIHHOTO MeHeKMeHTY. [IpoTte, it epeKTUBHOTO yIpaBIiHHS 1HHOBAIIHHUM
MOTEHITIAJIOM 3aKJIaay JOIMIKUIHHOI OCBITH, HEOOXIHO BpPaxXOBYBaTH KITFOYOBI
(dakTopH, K1 BIUIMBAIOTh HA Or0 PO3BUTOK 1 BU3HAYAIOTh SIKICTh yrpaBiiHHA. Cepen
ux (paKToOpiB BAPTO BUOKPEMUTH:

- HasBHICTh CTpaterii IHHOBaUIiHOTro po3BUTKY 3/10: opieHTalis HA IHHOBALIIHI
MPOIIECH MTOBUHHA OYTH BU3HAYEHOIO YACTHHOIO 3araibHO1 CTpaTeTii 3aKIaLy OCBITH.

- TOTOBHICTb BHUXOBATEIIB JI0 1HHOBAIIWHOI MJISJIBHOCTI: aKTMBHA Y4YacTh Ta
TOTOBHICTh TMEJArorivHoro MEpPCOHANy 10 MPUUHATTA I1HHOBAUId € Ba)KJIMBUM
(aKTOpOM YCIIXY.

- CHOPHUATIMBI  COIIAJILHO-TICUXOJIOTIYHI YMOBHM IS 1HHOBAIIMHUX  3MiH:
CTBOPCHHSI CHPUSTIMBOIO CEPEJAOBHINA [JII TPUUHATTS Ta BIPOBAKEHHS
HOBAaTOPCHKUX 1JICH.

- pecypcHe 3a0e3nedyeHHs IHHOBAIIMHUX 3MiH: HaJaHHS  HEOOXITHUX
MaTepialbHUX Ta JIOJCHKUX PECYPCIB JUIsl BIPOBAPKEHHS 1HHOBAIIIH.

- mpodeciiiHa  KOMIIETEHTHICTh  Cy0’€KTIB  yNpPAaBIIHHS  1HHOBallIMHUMHU
MPOLIECAMH: HASBHICTh BUCOKOIHTEJIEKTYaJIbHOTO Ta KBaJIi(PIKOBAHOIO KEPIBHUIITBA,
31aTHOTO €()EeKTUBHO KEPYBaTH IHHOBAI[IHHUMU 1HILIATUBAMHU.

VYcmimHe ynpaBiaiHHA HOBOBBEICHHSIMHU 3aJICKHUTh Bl KUIBKOX KJIHOUOBHX
aCIeKTIB, SKI BHU3HAYaIOTh CTPATEril0, OpraHi3alild Ta KOHTPOJIb 1HHOBALIMHOI
nisibHOCTI.  Lli  acmekTW BKIKOYAKOTh LU, 3acO00M  YNPaBIIHCHKOTO BIUIMBY,
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(yHKITIOHATBLHUN CKJIAJI, OpTaHi3alliiiHI CTPYKTYPHU, TEXHOJOTI Ta miaxoau. OcobauBy
Bary B IIbOMY KOHTEKCT1 Ma€ CTpATerisl ynpaBIiHHS 1HHOBALIMHOIO JisUIbHICTIO. BoHa
BHU3HAUA€ HAMPSMOK PO3BUTKY 1HHOBAIIWHOI 1H(QPACTPYKTypH, BCTaHOBIIIOE
MPIOPUTETH 1HHOBALIMHOT IISTIBHOCTI Ta CHOPUSE€ CTBOPEHHIO 1HHOBAIIHHOTO KIIIMATy
B 3aKjajl JOMIKUIBHOI OCBiTH. [I7aHOBICTH, MPOTHO30BAHICTh Ta CHUCTEMHICTb
BBKAIOTHCS BXKJIMBUMU TOKA3HUKAMU SKOCTI BIPOBA/KCHHS 3MiH, IO CIPHUSIOTH
YCHIIIHOMY PO3BUTKY 1HHOBAI[I/ B OCBITHBOMY CE€PEIOBHIIII.

J1o KIIFOYOBHUX YMOB YCITIITHOTO YIIPABIIIHHS 3MIHAMM B 3aKJIaJll JOIIKUIBHOI OCBITH
BIHOCSITE:

1. BusHaueHHsI 1 paH)XyBaHHS JOBIOCTPOKOBUX IIjIed (4WiTKE BH3HAYCHHS 1
CTPYKTYPYBaHHS JIOBI'OCTPOKOBHUX II1JICH YIPaBIIHCHKUX Ta MEIaroriYyHuX MpoIIeciB).

2. ®opMyBaHHS CTpaTerii Ta JOBIOCTPOKOBOIO IIJIaHY PO3BUTKY (Po3poOKa cTparerii,
sKa BijmoOpakae BU3HAUEHI 11111, Ta TUIaHy PO3BUTKY BIATIOBITHO /10 0OpaHOi cTparerii).

3. [loctiitHe OIIHIOBAaHHA Ta KPUTUYHUN PO3MVISLA IUISIXIB JIOCSTHEHHS IIUJIeH
(cucTemMaTU4yHE OIIIHIOBAHHS Ta aHATI3 MOXJIMBUX IUISXIB JIOCATHEHHS IMOCTABJICHUX
TILJICH).

4. 3anpoBa/PKEHHST  aKTyalbHUX 1HHOBAIi  (BIPOBAPKEHHS  1HHOBAIlM, Ki
BIJIMTOBIAOTh IIOTOYHUM BUKJIMKAM Ta TCHJICHIIISIM B OCBITI).

5. Bubip 00’€kTiB ympaBiliHHS Ta MOCTYIOBE 3AIMCHEHHS YIPABIIHCHKUX PILIEHb
(Bu3HauUEHHS 00’€KTIB YIPABIIHHS Ta MOETAIHE peasi3allisl YINpaBIiHCHKUX PIICHb IS
3abe3nedyeHHs eheKTUBHOI aanTarlii 0 3MiH).

6. AnmanTaliisi 10 HECMOIIBAaHUX 3MiH (THYYKICTh Ta aJalTHBHICTh YNPaBIIHCHKUX
MIXOIB /IS €DEKTUBHOI peakilii Ha HECTIONIBaH1 3MIHU B YIIPABITHCHKUX MTPOIECax).

7. IIpodeciiine 1 TBOpYE 3pOCTAHHS KAAPIB (COpUSHHS MPOdECIiifHOMY Ta TBOPUOMY
PO3BUTKY TIEPCOHATY 151 3a0€3IIeUCHHS BUCOKOT SIKOCTI OCBITH).

B ynpapniHHI iHHOBAI[IHHUMHU TIPOIIECAMU BEITUKE 3HAYECHHSI MAIOTh MEXaHI3MU
yIpaBIiHHS, 30KpeMa:

3abesneuenns ymos 05l IHHOBAYIUHOI OISIbHOCHI:

- HopmatuBHO-TIpaBOBE perysiOoBaHHS, 110 BHU3HAYA€ IMpaBUjia Ta YMOBH IS
BIPOBA)KEHHS 1HHOBAIIH.

- OpraHizalifiHO-yIpaBIIHChKI ~ 3aXOIU  JJIi  CTBOPEHHS  CIPUSITIIMBOTO
cepeoBUIIA JJIsl IHHOBAIIii.

- CoIliaabHO-TICUXOJIOTTYHI 3aX01 JJIsi MIATPUMKH MO3UTUBHOTO CTABJICHHS 10
1HHOBAIIIH cepejl IEPCOHAITY.

Iumencudghixayis innosayiinux npoyecis:

- CrumymroBaHHS pU3MKY Ta IHIMIATHB JIJIS MATPUMKH Ta TIOMUPEHHS 1HHOBAITIH.

- CrBopenHs atMocdepy IHHOBAIIMHOTO CEPEIOBHINA, CIPUSHHS TBOPYOCTI Ta
BIJIKPUTOCTI IO HOBAaTOPCHKUX 1JICH.

3abesneuenns cucmemHocmi i Opeaniz08aHOCMI IHHOBAYIUHUX NPOYECIB:

- EtannicTe Ta mnpoueAypHICTh BIPOBAKEHHS 1HHOBAIlM, IO J03BOJSE
CHUCTEMAaTHU3YBaTH Ta KEPyBaTH MIPOIIECOM.

- Onrtumizanis iHGopmaniiHoro oOMiHy B IHHOBALIIMHUX MPOLIECAX:

- 3abe3nevyeHHss €()EKTUBHOTO OOMiHY 1H(MOpMAIEID MK YCIMa YYaCHUKaMH
1HHOBAIIHHUX TIPOIIECIB.
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EdexTuBHICTh I1MX MEXaHI3MIB BHU3HAYAETHhCS 3JATHICTIO  YIPaBIIHCHKUX
Cy0’€KTIB CHCTEMAaTHYHO Ta MLUIECOPSIMOBAHO BHKOPUCTOBYBATH PI3HOMAHITHI
METOJIM, Takli fK OpraHi3aliiiHO-pO3MOPSAHULIBKI, OpraHi3aliifHO-TIeAarorivyHi,
COLIIATTbHO-TICUXOJIOT14HI, ()IHAHCOBO-TOCTIOAAPYl Ta E€KOHOMIYHI, ISl JTOCSTHEHHS
3alJIJaHOBAHMUX Ppe3yJbTaTiB. 3arajioM YIpaBiIiHCbKA MISIBHICTH 3 BIPOBAIKECHHS
IHHOBAIIMHUX TEXHOJIOTIA B 3aKjaal AOMIKIIHHOI OCBITM B KOMIUIEKCI BUIJISIAE
HACTYIIHUM YUHOM: MOTHBYBaHHS BHOOpY MEJaroriyHuX 1HHOBAIIlM; aHali3 CTaHy
MOMEePETHHOTO BIPOBAKEHHS IMEJAaroriYyHUX HOBOBBEACHb B MPAKTHKY AISUIBHOCTI
3J10; KoHKpeTu3allisi 3MICTy II€IaroriyHoi 1HHOBAIlll; MOpPaJIBHO-TICUXOJIOTIYHA
MIJTOTOBKAa KOJIGKTUBY JO peajizalii 3aBiaHb 1HHOBAIUHHOI MJiSJIBHOCTI, J001p
JiTepaTtypH, po3poOka HEOOXIJTHOT0 METOJWYHOTO Ta PECYpCHOro 3a0e3MeUCHHS;
IUTAaHYBaHHS 3aXO0JliB Ta BU3HAYEHHS 3aBJaHb METOAMYHMX 00’ €HAHb MEaroris;
KOHKpeTH3allisi BUiB 1 ¢GopM poOOTH 3 BIPOBAIKEHHS;, KOHTPOJIb Ta OOIIK JOCBIITY
BIIPOBA/DKCHHS, IIJBEJCHHS TMIJICYMKIB Ta Yy3arajibHEHHS pe3yjbTaTiB; 3BIT
MEJAroriYHoro KOJIEKTUBY PO poOOTY 3 BIIPOBAIXKEHHSI I1€1aroriyHuX 1HHOBAIIIH.

TakuM YMHOM, KEpPIBHHK, IKH aKTUBHO BIIPOBAKY€ Ta YIPABIISIE€ 1IHHOBALIITHOIO
TISUTBHICTIO, BUSIBJISIE TBOPYY OCOOUCTICTD, IO O€3MEPEPBHO CTBOPIOE HOB1 KOHIEMIIIT
Ha OCHOBI MEPETBOPEHHS 3A00yTHX 3HaHb: HOBUX PE3YyJIbTATIB a00 OpPUTIHAIBHHUX
METO/IB 1X OTPHUMAaHHS.
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KA3AKCTAH DJEBUETIHIH TYPKI QJEMIH/IE
KABBLIJAHYBI

MamakoBa Aitnyp KacbiMm:xaHOBHA,

(uIT0TOTHS FHUTBIMIAPBIHBIH KaHIUIATHI,

’KETEKII FEUTBIMU KbI3METKED,

M.0O.Oye30B aThIHIaFbl OJI€O0UET )KOHE OHEP UHCTUTYTHI,
Anmarsl K., Kazakctan PecryOnmkacsr

Kazakcrannarel 3aMaHayu axyai Ka3ak o71cOUETiHIH JaMy TApUXbIH TEPEH YFbIHYFa
KOJaiael MyMKiHIIKTep Oepeni. OchlFaH OailIaHBICTBI Ka3ak oJCOMETIHIH QNeMIIK
oneOueT KOFaMJacCThIFbIHA €HY YIEPICIH 3epTTey KaxeTTUlir maina 6omnansl. Ochl
MacenieHl menry OapbicbiHAa KaszakcTaHHBIH KOpKeM o/eOUEeTiHIH IIeTeNje, aTar
alTcak, TYpKI oJIeMiHJ€ KaObUIJAaHYBIHBIH €pEKIIEIIKTepiH, 3aHHaMalapbl MEH
KEJICHIET1H YFBIHY €PEKIIIE OPBIH aJlajbl.

Typki ennepiniy apaceiHna Typkus Kazak oJcOMETIH 03 eliHJE AdpINTey YUIiH
OeJICeH/I1 aT CaJIbICHIN KATKAHBIH aTamn ©TKeH oH. Eki eniiH apackliHAarbl O€JICeH I
onebu OaiaHbIC €H AJABIMEH KOTI FACHIPIIBLIK TAPUXH-MOJICHH OPTAKTHIKIICH, COHIAM-
aK 3amaHaywm ke3eHge ae Typkus MeH KazakcTaHHBIH OpTaK cUIaTTapbl KO eKeHIMEH
TyciHaipiienai. Meicaiibl, ©pKEHHETKE, UITepUTIKKE JEeTr€H YMTBUIBICTBI KO3JEUTIH
MEMJICKETTIK JaMyIblH TaHIAJIFaH >KOJBIHBIH VYKCAaCTHIFBI. EKi MemilekeT Te
OCHYNTTBIK MOJCHHUETTEP/l KaObUliay VIIIH allblK, OV peTTe ©31HIH YITTHIK
MoJIeHUETIH cakTayna. Typkusi KazakcTaHHBIH TOyeNCI3[IriH MOUBIHIAFaH aJIFaIIKbI
e OO0JFaHbl J1a 3aHAbUIBIK. EKI TybICTac XaJbIKTHIH apachlHIAFbl KapbIM-KaThIHACTA
MOJICHU KoHe oeOu OaiaHbICTap MaHBI3ALI POl aTKapalbl. PyXbl MeH 3THOCTBHIK
TaMbIPbl OOMBIHIIIA TYPIKTEPre JKaKbIH Ka3aK XaJKBIHBIH MOJCHUETI MEH oJicOneTiHe
JIET€H KbI3BIFYIIBUTBIK TYpKHUAIA Y3/1KCI3 VIFailbin Oapaibl.

Kazakcran one0ueTiHiH meTelnie KaOblIqaHybIHBIH OSHHEC] aTaJIMBIII 9JcOMETTIH
KOpKeM ayJapMmacbiMeH Tikeneld OailnanbicThl. Kepkem aynapma JereHimis
XaJIBIKTapAbl MOJICHU J>KaKbIHIATYaFbl, OJApJbIH apachbiHAAa JOCTHIK TIE€H THIFHI3
KAapbIM-KaTbIHAC OPHATYAAFbl CEpIIiH OOMbIN TaObUIAAbl. YaKbIT (PaKTOpbIHA KEJIETIH
ooscak, 1995, 1996 xone 1997 xbuinapsl KeNTEreH OATHIC JKOHE IIBIFBIC €IIEPAC
Ka3ak oJeOueTiHlH kiaccukrepl — AbOail KyHanOailynbiHbIH, MyxTap ©Oye30BThIH,
Kam0Obu1 )KaGaeBTbIH TybIHIBUIAPBIHBIH ST TUIAEPIHE O6TE KOl ayJapMaliaphl maiiia
6omnapl. by TycTa onapabiH o1e0u MepenTOMIaphIH OYKIJ QJIEM/IE aTal 6Ty MaHbI3IbI
PO aTKap/Ibl.

1995 xbUThl Ka3aKThIH aKbIHBI MeH oWIbuibl AOait Kynan6Gaitynsiaeiy 100-
KBUIIBIK MepenTolibl Typkusaa KeHiHeH aTa oTiuml. Heri3ri canraHarTsl ic-mapaiap
blcranbynaa erti. bocdopaarsl 0H MUJUTMOH XalKel 6ap OChI KaJlaHBIH KOHIIEPTTIK
3anmapbiHga AOGalapl 13€T TYTYIIBUIAPBI — Ka3ylIbUiap, aKbIHAAp, FaIbIMIAp MEH
opTicTep, TYPKHMSUIBIK Ka3akrap MeH Ka3zakcTaHHaH KeITeH KOHAKTap >KHUHAJIbI.
AOaiinbiH eneHaepi, «EckeHnip», «Macrym»y, «O3IM OHrIMECl» IModMajapblHaH
y3iHainep, conpaii-ak  «Kapa cesmep»  okbuiabl.  AOGaiiaplH  eMmipi  MeH
IIBIFAPMAIIBUIBIFBl  TYpaibl JIOPICTEP OKBUIALL. TYpKHsSIaFrbl Ka3aKTap KOPBIHBIH
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teparacel lllaxmancyp [lenus AOGaiifblH IIbIFAPMAIIBUIBIFBL QIEMJIIK 9IEOUETTIH
Ka3bIHACBHIHA CHT13UITeH aOBIPOIIIBI YIIECKE alfHaIFaHbIH aTam oTTi. Ka3ak XaaKbIHbIH
V1Bl TIEP3EHTIHE apHAJFaH CajdTaHaTThl KUBIHIAP AHKapana, Mamupae, TypKusHbIH
Oacka KanamapeiHaa oTKi3uIal. byran Koca, blcranOyina AGaiinbiH aThIMEH aTaJIaThIH
MmekTten 6ap, M3amupae, Camuxnauae AOaiiIbIH aThl OepiireH Komenep oap.

Abail xpuTbiHIA «AOalIbIH TaHAAYNbI TYBIHIBUIAPBDY aTThl KiTal >KapbIK KOp/i.
Kipicne MakanaselH aBTophl 3ms Wbuimazep Gommsl. 1995 xwuiel on TYPKCOM
VIBIMBIHBIH TOPAFAachIHBIH OpHIHOAcCAphI Jaya3bIMBbIHIA KbI3MeT eTTi. 3. buimasep:
«Typki TapuxbiH, MOJCHUETI MEH OHEpIH 3epTTey >KOHE CaKTay, COHAail-ak TYpKi
TUIZIEC €JJICPIIH apachlHIaFbl MOJICHH OalIaHBICThI JJAMBITY TYPKCOU YUBIMBIHBIH
Makcatbl 0ok TaObUIanbl. by kitan — Kazakcran meH TypKUSHBIH JOCTBIFBIHBIH
CUMBOJIBI», — e ka3/bl [ 1]. AGaiiiblH TybIHABLIAPHI OasHaaNFaH KiTanTelH Typkusiaa
KapbIK KOpyl aTajaraH YUBIMHBIH KbI3METIHIH apKachIH/1a MYMKIH OOJIJIBI.

AGait KyHaHOalyJIbIHBIH MEPEUTOMBIH MepeKeleyMeH OallaHBICThl KONTEereH
MaHbI3[bl 1c-mapanap Ka3zakcranga na oTTi. ¥Jbl akblHFA KYPMET KOpCETy YILUIH
OPTYpPJIi eNJEpAIH OKULIEepl Ka3aK KepiHe KUHAIbI. AJIMAThIIa OTKEH MEPEUTOMIIBIK
XaJbIKapajblK KOH(pepeHuusra con ke3ae Typik Pecnybnukacst [Ipe3suaeHTiHiH 0acTsl
KEHECHIICIHIH Jiaya3sIMbIH aTkapraH Hampbik Kemanb 3eitbex kaTbicThl. O AOaif
KyHaHnOaiynbIHbIH miblFapMamibuibliebl Typkuaaa 1990-mbl sxbpu1iapAbH OpTaChIHAH
Oacrtam MekTen OarjapiiamachiHa €Hri3uireHi Typanbsl auttel. H.K. 3eitoex AOGaiibl
«Ka3aKTapJIblH FaHa eMecC, COHJal-aK OapibIK TYPKI €JIJICPIHIH pyXaHU OKeci» JIel
aransl [2, 6.332].

1996 xwutbl KamObm YKaGaeBThiH 150-KBUIABIK MEPEUTONMBIH MEpEKesey Jie
[IerFeic enaepinae kaHa 0achUIBIMIAPIBIH KapHUsUTAaHYBIHA BIKMAT €TTi. 1996 KbLIbI
Typkusima KaMmObUIIBIH TYBIHABUIAPHI S>KUHANFAH KiTanm Oachlll IIBIFAPBUIIBIL.
«KaMOBUIIBIH TaHAAYJIbl TYBIHABLIAPEI) kuHAFbl [3] 3eitHemn Mcmann meH Axmer
['yHropabIH TYpIK TUTIHE ayJapMachiHia MbIFapbliAbl. OChl KUHAKTHI JalbIHIaFaH
ke3ge M.O. Oye30B aTbiHAaFbl OJ€OMET KOHE OHEp MHCTUTYThI kapusiiaran K.
XKabGaeBThIH TYBIHABUIAPBIHBIH €Ki ToMbl (1992) Heriz petinge anbiHabl. K.
KabaeBThiH AHKapaga okapusianraH kitaObiHa X.A. SlccaBu  aThIHAArbl
XanblKapallblK Ka3aK-TYpIK YHHUBEpPCUTETIHIH Heri3iH Kanaymbel H.K. 3eitbexTiH
Kipicne Makayiachl xoHe 3eiHern Mecmann men AxmeT ['yHTOp/IbIH alFbICo31 €HT13UII1.
O3ziniy kipicnie MakasacbiHaa H.K. 3eiibek « Tanbiman xbipiibl XKamoObn KabaeBThIH
TYBIHJIBUTAPBI KeNTipiIreH Kitarn Opta A3USHBIH TYPKI XaJIBIKTAPBIHBIH KbIpay OHEPIH
Typkusima anram petr kepcerefi. OcbiFaH OAMIAHBICTBI ATAIMBIIIT TYBIHIBLIAPIBIH
KapHSUTAHYbI TYPKI 9JIEMIHIH 9/IOMET] YIIIiH alphIKIa O0bIT Ta0buIaabl. bi3iy xac
YpHarbIMbI3Fa TYPKI QJIEMIHIH TaHBIMAJl aKbIHJAPBIHBIH IIBIFAPMAIIBUIBIFBIH OLTY
KaKeT. ATalFaH KiTanTa >KapusiiaHFaH TYBIHIBUIAP OChl MAKCaAT YIIH KaKeT», — Jem
atan otti [3, 0.15]. Kopwiteinasimait kene, H.K. 3eiibex Typik FambIMaapbiHa,
ofieOMeTTaHyIIbIap MEH OMIbLIIapra TYpki Tugec mola3usHbl XK. YKaGaeBThIH
YATICIMEH YFBIHYIBI TUTe 1. KiTanTarbl anfbiCO31H MOTiHI TAHBICTBIPY CUIIAThIHA HE,
oHblH aBTopiaphl JK. JKabGaeBThIH ©Mipi MEH IMIbIFAPMAIIbUIBIFBl TypaJibl alTajbl,
OHBIH JKbIpay, aKblH, aWTBICKEp pETIHJErl JapblHbl MEH IIEOEpJIriH epeKIe
alKpIHIai b1, XKaMOBUIIBIH Ka3aK JacTaHIapbIH KepeMeT OUTyl KOHE OJIap/Ibl XaJbIK
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apacblHJa JOMOBIpAMEH IIBIPKAY apKbUIbI JAMBITYBI KOHE JKOFaphl JICHIeUre KeTepyl
ae atan eTinai. Typik aBTopiapbl KaMOBUIABIH HIBIFAPMAIIBUIBIFBIHBIH alpbIKIIIa
EpEeKILEeTIKTEepl PETIH/E OHBIH IIBIHANBI TYBIH/IBUIAPBIHBIH QJIEYMETTIK OaFbITTaIyhI
MEH TaHBIMJBIK TepeHMIriH atanbl. Kitanka Ka3ak akbIHBIHBIH TaHAAyJbl ©JeHAEpl
MEH alThICTaphl, COHIaN-aK «OTereH 0aThIp» TacTaHbl CHII.

1997 xbuibl KOPHEKTI Ka3ak >Ka3yLIbICHI, ApaMaTypr, FajbIM >KOHE KOFaMJBIK
Kaiipatkep MyxTap Oye30BTbIH 150-kbuiapiFbl Ka3zakcranaa raHa eMmec, COHAAM-aK
Typkusima Mepekenenai. Kazak >ka3ylmIbICBIHBIH MEpeUTONbI KapcaHblHIa MyxTap
OYEe30BThIH TYbIHAbUIAPBIHBIH 0ec ToMbI TypKusia TYpik TUTIH/E Kapusiianabl. OraH
«AOail  KOJb» POMAH-IIONESCHI, OHrIMEJepi, FHUIBIMM MaKajlajapbl >KOHE
MyOJIMIIMCTUKACKHI CHT13111.

Kazakcranna etken «Myxrtap Oye30B — XX FachIpAbIH YJIbl 5Ka3yIIbICHI JKOHE
TYMaHU3MHIH XaKTayIIbIChD) XalblKapaliblK KOH(MepeHuschiHaAa TypKusgaH KeareH
KOHAaKTap KbI3BIKTHI OasiHIamManapbIMeH co3 ceilyiesil. MyTia TypiK YHUBEPCUTETIHIH
nouenti Amn A66ac Yunap Typkusna MyxTtap Oye30B Kanail JopinTeNeTiHl Typajbl
antein Oepai: «Kasipri tanga Typkusga Myxrtap Oye30BThl €CKe allyFa apHaJFaH
o1e0u KemTep oTKI3UIy e, OHBIH TYBIHIBUIAPHI ayaapbutyaa. Ocbuiaiiiina, Oye30BThIH
HIBIFAPMAIIBUIBIFBI FAHA €MeC, COHIal-aK KaJbl Ka3akK 9/ieoueTi Hacuxarramyaay [4,
0.132]. Xamxu bekram-u Bemn Typik 3epTTey OpTanbiFbIHBIH Tpodeccopbl Caapik
Typan MyxTtap Oye30BThIH Y31K oHrimMenepiHiH 0ipi «Kekcepek» oHriMeci Typabl
ce3 Ko3raIbl. KacKbIp/ibl €pKIHIKTIH CUMBOJIBI PETIHAE KapacThlpa OTBIPHII, OJ1 TYPIK
XaJIKBIHBIH ~ eMmipiHaeri Oip  dakrri  Mbican  periae  kentipai:  «Typik
PecnybOnukachIHBIH anFaiikbl npe3uaeHTi Atatypik 1923 xbuiman 6acram 1935 kbt
apaJIbIFbIHIa 0aHKHOTTAp MEH KerO1p MapKanap/a KacKbIpAbIH CypeTiH OeifHeIereHiH
€CKe ajFaH >KoH. AFbUIIIBIH 3eprreyirici Amctponr Mycrtada Keman Atartypik
TypaJibl KiTall )Ka3raHbl )koHe 0HbI «KacKbIp» e araranbl 6apimisre mamim» [5, 6.55].
Typik FaJbIMBIHBIH MIKIpiHIIE, OYye30B KACKbIPJbl KHUEl aH PETIHJE CAHAWIbI, OJI
o3iHIH «Ka3ak oneOueTiHIH Tapuxbl» JEN aTajlaThlH FBUIBIMU €HOETIHJIE KACKBIP
Typajbl Ka3ibl.

XX FachIpAbIH COHFbI OHXXBUIIBIFBIH/A Ka3aK o7cOMeTiHIH 0acKa OKUIIEPIHIH 1€
TYBIHJBUIAPBI TYPIK TUTIHE aynapbuiabl. 1993 xpuibl AHKapaga TypiK TUIIHAE
«Marxan XKymabaeB. OyieHaep» €N aTalaThblH KITAl »apbIKKa IIBIFAPbUIAbI, OFaH
Ka3aK akbIHBIHBIH 159 eneHi e, onapasl @epxat Tamup Typik TiniHe ayaapabl. 1998
Kbutbl Paxmankyn bepnpibaiineiH «bailikanman bankanra pgeidin» aTThl  KiTaOBbI
Typkusima aynmapeuibin, Oackinm bIFapbUIAbL. 1999 xputbt Myxtap IllaxaHOBTBIH
«OPKEHUETTIH a/1acybl» aTThl IOAMACHI TYPIK TITIHE ay1apbUIIHL.

Conpaii-ak, XXI raceipga Typkusma Kazak  aBTOpJApBIHBIH — 9/1eOH
IIBIFaPMaIAPBIHBIH KaHa ay1apMajapbl )Ky3ere achIpbUIFaHbIH aTar 0TKeH JKOH.

2014 xp11p1 AHkapana AGait KynanGaityisiaeiH «Kapa ce3nepi» MEeH MO33HsIIBIK
KUBIHTBIFBIHBIH ~TaHBICTBIPBUIBIMBL  ©TTi, MyKkaranun MakaTaeBThIH TaHAYJIbI
TYBIHIBUTAPBIHBIH )KUBIHTBIFBI JKapbIK Kep/l. byl KiTantapAblH HET13r1 epeKieniri —
oJIap TYPIK KOHE KazakK TUIAepiHAe Oachlll IIBIFAPBUIILI, COHJABIKTAH OJIapAbl TLI
YUpeHyre apHajfaH OKy Kypajbl Jen ecenteyre 0onanbl. AKbIH, ayaapMaiibl 3adep
Kubap Typik TimiHe aymapMma >kacay OapbIChl Typajbl alTKaH Ke3zie: «AOalbIH
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OJICHJICPIHIH ayJapMachblH asKTaFaHHaH KeWIH MEH ©3IMHIH KbIPBIKKA KYBIK
bunocopHsUTBIK OMJIAPBIMIIBI O©JICH €TIN Ka3blll MBIKTEIM. Ochiman Kehin Abail —
QNeMJTIK ayKbIMIAFbl TYJIFa Jen Kanai aitnacka? On Ka3akrapra FaHa eMec, COHail-
aK onmeMmzeri O0apibIK amammapra ocep eremi», — aered [6]. 3. KubapasiH mikipiHie:
«aKbIHHBIH 6JICHACPIH ayJapraH Ke3/1€ OHbIH SMOIMSIIapbIH, MYHBIH Ce31HECIH, ce0eO1
©31H/11 aKbIHHBIH OpHBbIHA KOSICHIH. bakpiTKa KeHeneciH, MyHasIChIH JKOHE KaWTaaaH
0aKpITTBI O0MachiH...» [6]. MyxTap ©Oye30BThIH «AOail KOJbD» POMaH-3MOMNEICHIH
TYPIK TiniHE aynapransl yiuiH 3. Kubap «JlocThik» opAeHIMEH MapanaTTali/bl.

2016 xbuiel Typkusga AxmeTkan AmmpuiiH «WaukyTt» sxoHe PakpIMkaH
Otap06aeBThiH «KebenekTep» KiTanTapbl >KapbIKKa MIBIFAPbUIIAbL. AJFbICO3/I1H aBTOPBI
Sxyn Omeporny P. OtapOaeBThIH HIBIFapMAIIBUIBIFBIH XKOFAphl Oaranaabl koHe «On
OIIINeC TI1 — OHEP TUIIMEH 0ap MIBIHABIKTHI amThl. ON YUIH Ka3yHIBUIBIK KOPKEM
meOepIIiK KaHa eMec, OIpiHII Ke3eKTe, OyJ1 — MIHE3, IapbiH, KaOlIeT, TapbIFaHAbIIbIK,
aKbUI-0M», — en cunartasl [ 7, 0.8]. Coi xbuibl «Bengii yayinlari» Typik Oacnackinaa
Ka3aK aBTOPJIAPBIHBIH €K1 KiTaObl Oachlll MIBIFApBUIABI, odap: «Toyenci3mikke
apHasiraH emip: Maxamo6eT OTemicylib xkoHe «Fabut Mycipenos. ¥imnany.

Marxan KymaOaeBThiH 125-KbUIAblFaHa apHalFaH ic-IIapaliap/iblH asChIHAA
2018 xbuIBl AHKapaZa JKUBIHTBIK JKapblKKa IIBIFAPbUIABL, OFaH «AJBICTAFbI
OaybIpbIMa» MO3Machl )koHe A AKOAlll TYpIK TUTIHE ayAapFaH 26 eJieH Kip/il.

2021 xbuel «KamObin JKaGaeB. 175-KbUIIBIFBIHBIH KYpMETIHE. OneHmep.
Tannay» aTTel kitamn >kapbik kepi. Kitanteiy angatnaceinna Opxan Coitnemes, Omep
®dapyk Aremn, Ha3 Ilenax: «KamObL1 O1p FackIpFa KybIK TayJIap MEH Jajiajap Typajibl
esieHaep MmbiFapraH. OHBIH aKbUI-OWFa, JaHBINIMNAHABIKKA, TEPEH TapuxKa, Tas3a
OyJ1aKKa, HO31K ce31Mre oHe Oail KUsJIFa TOJIbI T033UsACHl TaHFaabIpaasl. OHbIH 175-
KBUIJBIFBIH OCHI KITAlTEH aTall eTyre >KoHE OKbIpMaHAAp/bl Ka3aK XaJKbIHBIH YIIbI
aKbIHBIMEH TaHBICTHIpYFa yMiTTeHeMi3. Ol Typasbl KOHE OHBIH ©JICHIEPl Typasbl
’Ka3FaHbIMbI3 — TEHI3re O1p TaMIlbl TaMbI3¥faHMEH OipAeil. OHBIH LIbIFapMalIbLUIbIFbIH
OoJaliakTarbl 3epTTEYIIIEPTe HKOJI alllb, “13” KaJABIPFBIMBI3 KEJIJID», — ACH Ka3bl
[8].

2022 xpubl Typkusima Amyp O3gemup ayaapraH «AOaii. Cesnep» KiTaObl
XKapblKKa IIBIKTEI, 01 «AOaii KynanOaityibinbiH «Kapa ce3mep» Jnemn araiaThiH
MpO3alblK TYBIHIABICHI — Ka3aK MJaJIaCBIHBIH oJieMIe OEpreH ChIABI, OJ TYpPIK
OKBbIPMaHJAPBIHBIH ON-OPICiH KEHEHUTEe1» — JIeT caHaiapbl [9].

Kazakcran MmeH TypkusiHbIH 3aMaHayH 971e0u OalIaHbICTapBIH JaMBITYJaFbl )KaHa
OKUFAJIapFa TYPIK KypHAJIapbIHBIH JKCKEJETeH IIBIFAPbUIBIMIAPBIHBIH —Ka3ak
aKbIHIAPbl MEH JKa3yIIbUIapbIlHA APHAYBIH KATKbI3yFa 0013 IbI.

Typxusigarsl « TeMpun» 9/1e0U-TaHBIMIBIK KYPHAJIBIHBIH apHANBI MIBIFAPBLUTEIMBI
A6ait KynanOaiyneiHbH 170-)buinbireiHa apHainrad. 2016 KbUIIbIH KaHTap-aKIaH
alapbIHAAFbl  KYpHAJABIH ~ 75-111  IIBIFAPBUIBIMBI  aFapTyIIbl-aKbIHHBIH
IIBIFAPMAIIIBUIBIFEI MEH OMIp JKOJIbIH OeciiHeneilai. OraH akbIHHBIH TYPIK TUIIHE
aylapbUIFaH TaHbIMall ejieHaepi MeH «Kapa cesmepi», conpaii-ak 3aMaHayd TYPIK
KOHE Kazak >Ka3ylibUlapbl MEH 3epTTEYIIUICPIHIH Makajiajaapbl Kipal. «AOalbIH
KJIACCUKANIBIK Y3IIK TYBIHABLIAPHl TYPIK TUTIHAE OasHAaNFaH >KypHAIJIbIH apHailbl
IIBIFAPBIIBIMBL  OaybIpiac  Typkus ediHAe KOFaMIBIK-CasiCH JKOHE FhUIBIMU-
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aKaJIeMUSUIBIK OpTa apachIHAa €J111H MOJIEHM UMUKIH apTThIpyFa 0ara >KeTIec yJiec
Kocazawl» [10].

Hynat WcabekoBThiH 80-KBUIIBIK MepenToibl KapcaHbiHIa 2022 KBUIIBIH
KBIpKYHeK aifbiaaa « Tempun» TYypik KypHaJIbIHBIH 127-1101 MIBIFApbUIBIMBI TAHBIMAT
Ka3akK >kasymibl-mpamaTtyprine apHauael. Kypaamnma [I. McaGexoBThIH oHTiIMenepi
TYPIK TUTIHIE KENTIpUIl, COHAAN-aK TYpiK 3epTreyiiepi Auryp O3neMupain, AXMeT
['okunMeHHIH KoHE Ka3zak oneOuerTaHymbuiapbiHbiH JI. McaOekoBTHIH eMipi MEH
HIBIFAPMAIIIBUIBIFBI TYpaJibl MaKajianapbl OastHAANIbl. ApHANBI IIBIFAPBUIBIM Ka3YIIbI
Typaiibl Typkusia 0achll MIbIFAPBUIFAH AJIFAIIKBl KOJEM/1 3epTTey O0IbI TaObLIaIbl.

ConbiMeH, 3amaHayW Ke3eHJle KaszakcTaHHBIH TYpiK oJeOueTiMeH OailslaHbIChI
KApKbIH/IBI JIaMbITl JKaTKaHBIH aram eTyre Oosanabl. Kaszipri TaHma omeMIiK oje0u
YAepicKe eHIIT kKaTKaH Ka3ak o9/ie0reTi eniMI3AiH pyXaHu UMHDKIH HBIFAUTY YIIIH aca
MaHbI3/bl. Byt icTeri MaHbI3/IbI COTTEP/AIH O1p1 OOJIBIN Ka3aK 91eOMeTIHIH OYKLIT dJieMe
KaObUTIaHybl TaObLIaAbl. Kazak oneOueTiHiH TYpKI oJeMiHe, aTan aTcak, Typkusiaa
KaObUIIaHybl YITTBIK 9JEOHETTI OJIaH 9pl JAMBITY YUIIH OHE OHBI TEPEH TYCIHYIIH
’KaHa JICHreiiHEe KEeTy YIIIH 6T€ MaHbI3/IbI.
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XapkiBchkHi HamioHansHUM yHIBepcuTeT iMeH1 B.H. Kapazina

1. Beryn

Posmmpenns 3actocyBanHs Oe3nuioTHUX JiTansbHuX amnapatiB (BITJIA) Bumarae
HOBUX TEXHOJIOTIM JuIsi iX BUSBICHHA. Mami po3Mipu, BHCOKa MaHEBPEHICTh Ta
3IaTHICTh 7O HU3BKOTO MOJbOTY BIIJIA motpeOyroTh cremiani3oBaHUX CHUCTEM IS
BUSIBJICHHS HAa 3HAYHIM BIJICTaHl Ta B PI3HUX MOToJHUX yMoBax. CydacHi CHCTEMHU
BusiBiieHHs1 BIIJIA 0a3yroTbcsi Ha paalojOKaIiiHUX, ONTHUKOEIEKTPOHHUX Ta
AKyCTUYHUX TEXHOJIOT15X.

Panionokamiinumit MmeTona [1-3] € omHUM 3 HANUMOMIMPEHIIIMX METOIIB
BusiieHHs1 BIIJIA, 3a0e3neuytoun 3Ha4Hy JajdbHICTh Jii T4 MOXJIMBICTh BUZHAYEHHS
koopauHat mum. Opnak, mani po3Mipu BIIJIA oOMexyroTh €(peKTHUBHICTh IIBOTO
Merony. Jleski wmoxmeni BIIJIA BUTOTOBISIIOTBCS 3 MarepialiiB 3 HU3BKOIO
JICJIEKTPUYHOIO TPOHUKHICTIO, HI0 3MEHIIye e(eKTHBHY IUIOULYy PO3CISHHS Ta
YCKIIQIHIOE pajioiokariito. Kpim Toro, pamionokariiiiii CTaHIlli JETKO BUSIBISIOTHCS,
110 3HIKYE X €PEKTUBHICTD.

CucteMu MNAaCUBHOTO ONTHYHOTO Ta 1HPpPAaYEpPBOHOTO
cnocTepexkeHHs [4-6] NpOMOHYIOTh PsiJl IepeBar y BUSABJICHHI Ta ineHTHDIKALIT
00’exTiB, 30Kkpema BIIJIA. Bouu 3a0e3nedyloTb CKpUTHICTH POOOTH, BHUCOKY
PO3AUTBHY 3/IaTHICTH Ta TOYHE BUMIpIOBaHHS BijicTaHed. OHaK, e(heKTUBHICTh TAKUX
CUCTEM 3aJIeKHUTh Bl METEOPOJIOTIYHUX YMOB. TyMaH, 10111 a00 CHIT MOKYTh 3HU3UTH
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SAKICTh 300pakeHb, OCOOJMBO B 1H(pauyepBoHOMY aAiana3oHi. EdeKkTuBHICTh
1H(GpauepBOHUX CUCTEM TAKOX 3aJICKUTh BiJl TEMIIEPATYPHOI PI3HUII MK 00’ €KTOM 1
dhoHOM.

AKYyCTHYHI CHCTEMH BHUSBICHHS [/-9] epexTuBHi s nokamizarii Ta
inenTudikaiiii 00’ exTiB Ha HEBEIMKUX BifcTaHsAX. BoHU (iKCYIOTh 3ByKOBI XBHIIL, IO
BUHUKAIOTh BHacHiok pobGotu aBuryHa BIIJIA abGo B3aemonii 3 mMOBITPSIM.
BuxopucTtanss akyCTUYHOTO METOAY HaJa€ MepeBaru, Taki s’k CTBOPEHHS yHIKAIbHOT
aKyCTMYHOI CUTHATYpPH Ul KOXKHOIO THIy 00’€KTa, BU3HAUYEHHS TOYHUX KOOPAMHAT
JDKepena 3BYKy Ta OLIHKa LIBUAKOCTI Ta HampsAMKY pyxy o0’ekra. OpnHak,
METEOPOJIOTIYHI YMOBH, Takl K BITEp Ta JIOI, CyTTE€BO BIIMBAIOTh HA aKyCTUYHUN
CUTHAJ.

2. IlacuBHUIT MeTO BU3HAYECHHS MICHE3HAXOIKEHHSA JKepesia aKyCTHYHOIO
BHUIIPOMIHIOBAHHSI 3 BHKOPHMCTAHHAAM METOAY Pi3HHII 4Yacy HNPHUXOAY
(Teopis)

JI1st BU3HAUEHHS MICLIE3HAXOKEHHS JIKEpeia 3ByKY e()eKTUBHI MaCUBHI METOH
3BYKOJIOKAIlli, SIKI HE BUIPOMIHIOIOTHh BJIACHMX CHUTHaMIB. OAWH 3 TaKUX METO/IIB
BUKOPUCTOBYE PI3HULIIO B 4Yacl MPUXOJY CUTHAIY Bl JpKepena 10 MIKpPO(]OHIB.
Po3rasiHeMo npuHLKI BOTO METOAY Ha MPHUKJIAl CUCTEMU 3 JBOX MIKPO(]OHIB.

Biacrani Big mpxepena 10 MikpogoHiB pi3Hi. ToMy akycTU4H1 XBUJI 10 MIKpO(OHIB
npuOyAyTh 3 PI3HUMHU 3aTpUMKaMu: t; =rc—1 Ta t, = %2, ne ry 11, - BIACTaHI 110

MEPIIOro 1 Ipyroro MikpodoHa BIJIMOBITHO, & C — MIBUAKICTH 3BYKY. Pi3HuIs B vaci
npudytTs (TDOA) Bu3Havaetnhes sk (t; — t,) . [leneHr Ha JpKepesao BU3HAYAETHCS
AK KyT MDK HOPMaJUIIO JO0 TPsMOi, M0 3’€AHy€ MIKpo()OHM, Ta HampsSIMKOM Ha
mxepeno. Po3paxoByeTbest 3a popMyJioro:

o = arcsin (%)

ne o —nenenr, T— 1 DOA, d — Binctanb MiX MikpoOHAMHU, ¢ — MIBUIKICTH 3BYKY.
[Ipu ropu3OHTATILHOMY Ta BEPTUKAIBHOMY pO3TalllyBaHHI MIKpOGOHIB MOKHA
pO3paxyBaTy a3UMYT 1 KyT MICIIS JKepea.

Jnst ToyHMX po3paxyHKiB MOTpiOHI TouHi 3HaueHHs TDOA, BiacTtani Mix
MikpodoHamu d 1 MBUAKOCTI 3BYKY €. TOMy Ba)JIMBO BpaxOByBaTH (HaKTOpH, SKi
BIJTMBAIOTH HA IMIBUIKICTH PO3MOBCIOKEHHS aKyCTUYHUX XBHJIb B TIOBITPI.

3. BnuiuB meTeoposioriynnx (akTopiB HA NIBUAKICTH PO3MOBCIOIKEHHS 3BYKY

3amexHICTh MmMBUAKOCTI 3BYKY BIJ TeMIOepaTtrypu Ta
BolnorocTti. IIBuakicTs 3ByKy B razax nmpu aiiabaTH4HOMY MPOIIECi BU3HAYAETHCS
dopmyoro [10]:

V= ;’ (1)

1€ Y — Koe(IIieHT BIJHOIIECHHS TEMJIOEMHOCTEN MPHU MOCTIHHOMY THCKY Ta 00'eMi
(moka3Huk amiadatu, 1 noBiTps Y = 1.401), 4 — BiZHOCHA MOJIEKYJIsIpHA Maca rasy,
R — yHiBepcanbHa ra3oBa ctana, 1 — temneparypa B KenbBinax. Jljis cyxoro moBitps

u = 28.97, Tomy dopMya CIpOITY€ETHCS J0:
V =20.06VT (2)
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Po3paxoBaHna 3a ¢popmMyioro (2) BiTHOCHA MIBUAKICT 3BYKY B MOBITPi VIV, A€
Viopn — WBUAKICTH 3BYKY npu Temmeparyplt 288°K (15°C), B 3ayiexxHOCTI BiA
TEeMIIEpaTypu HaBe/eHa Ha puc. 1. BIIMB BOJIOrocTi Ha MIBUAKICTh 3BYKY HE3HAYHUI

(x1 m/c). Y BosoromMy MOBITpPi MIBUAKICTE OlTbINA 1 BU3HAYa€eThCs K [10]:

VBOH = cyxui
Jie e — MapIiialbHUN TUCK BOASIHOI mapu, P — atmocdepuuit Tuck. Tuck BoasHOI
napy e po3paxoBY€EThCs Yepe3 BIIHOCHY BOJIOTICTh 1) (%) 32 AOMOMOTOI0 €MITIPUYHOTO

criBBigHomeHHs [11]:
. n*E ) 7,63*t

=12 F = 6,1 x 10242+¢ (4)
100

ne t — temmneparypa B °C. HopmanpHOIO BBakaeThes Tpomocdepa 3 P = 1013
MmOap, t = 15°C tan = 60%. 31 30unpIIeHHSIM BUCOTH Ha 100 M THCK 3MEHIIY€ETHCS
Ha 12 mOap, Temriepatypa Ha 0.55°C, a BiTHOCHA BOJIOTICTh 3aJIMIIAETHCS CTANIO0 [ 12—
14].

3 dopmyi (3) Ta (4) oTpuMaemo:

7,63xt 1
<1+0,14*%*6,1*10242+t*5)
‘/BOJ'I = ]/ny (5)
3aJie’KHICTh BIJHOCHOI IIBHUJIKOCTI 3BYKY BiJ BIJHOCHOI BOJIOTOCTI MOBITPs (5)

ITOKAd3aHad Ha PHUC. l.
5 110

100,01

105 100,005

100 100

99,995
95

99,99

90
99,985

85
-30-24-18-12 -6 0 6 12 18 24 30 36

TemnepaTypa nositpa,”C

99,98

BigHocHa WBWAKICTL 3BYHY B NoBITRI

0 10 20 30 40 50 60 70 80 90 100

BigHocHa BonoricTb nosiTpa, %

BigHOCHa WBKWAKICTb 3BYKY B NOBITPI, %

a b

Pucynox 1. - 3asiexxHicTh BIIHOCHOT IIBUAKOCTI 3BYKY BiJl TEMIIEPATYpPH Ta
BIJIHOCHOT BOJIOTOCTI: & - IIBHUJIKICTh 3BYKY B IOBITP1 BIJIHOCHO IBUJIKOCTI MPHU
temnepaTypi 15°C B 3a/Ie)KHOCTI BiJl TEMIIEPATypH MOBITPS; D - MIBUIKICTH 3BYKY B
MOBITP1 BIJHOCHO HIBUAKOCTI Ipu Temmneparypi 15°C Ta BIAHOCHINA BOJIOTOCTI
noBiTpst 60% B 3a71€KHOCTI BiJl BITHOCHOT BOJIOTOCTI TTOBITPSI.

BnnuB BiTpy Ha MBUAKICTH 3BYKY. Y 130TepMIYHOMY CEpPEAOBUIILII
3BYKOBA XBMJIS BIJ] JUKEpesia S MOMIMPIOETHCS 31 cTajnoro mBHIKICTIO V. Brus BiTpy
MO>KHa PO3TJISIIATH SIK CYTEPIO3UIII0 IBUIKOCTI 3ByKYy B HEPYXOMOMY CEPEIOBHIII
Ta MIBUJIKOCTI TOBITPSIHUX Mac ¢. Pe3ynbTyroua mBUAKICTE 3BYKY II0JI0 HEPYXOMOTO
CIOCTepiraya € BEKTOPHOIO CyMOIO IMX JIBOX mBUAKocTei [15]. Po3risiHemo mxeperno
3BYKY B Toulll S 1 cnoctepiraya B Toulll M (puc. 2). SKiio BeKTOp MBUIKOCTI BITPY €
HANPSIMIIEHUH, K MOKAa3aHO HAa PUCYHKY 2, TO 3BYK, 1[0 BUIIPOMIHIOETHCA 3 S, I0CATAE
criocTepiradya B M, rmooraBiim Bijgctanb SM 31 mBuakicTio V. 3a Toii e gac t, eHTp
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3BYKOBUX XBUJIb NEPEMIIIY€ETHCS HA BIACTaHb C * t, CTBOPIOIOUM BPa)KEHHS, 1110 3BYK
MIPUIIIOB 3 TOYKH SM, a HE 3 S.

M

Pucynok 2. HampsiMok BiTpy, MOJOKEHHS JKEpelia 3BYyKy Ta criocTepiraya (BiCh
xx mapaienbHa C )
dakTUyHa MBUAKICTH 3BYKY II0JI0 criocTepiraya Oyje:
V.=V +ccosep (6)
ne V. — mBHUIKICTH 3BYKY Y HaNpsIMKy croctepiraya, I/ — MIBUIKICTh 3BYKY B
HEPYXOMOMY CEPEJIOBUIII, a (P — KyT MK HAIIPSIMKOM BITPY 1 HANPSIMKOM B1J1 JKepena
710 criocTepirayva.
JInst OI[IHKY TOXUOKU TIEJICHTY BUKOPHUCTOBYEMO:
sina = ésingo (7)
Ta!
a = arcsin (ésin <p) (7a)
3HarO4YM MBHIKICTH BITPY Ta KYT (9, MOKHA BH3HAYUTH IIBHIKICTH 3BYKY V. 3a
dhopmytoro (6) 1 po3TanryBaHHs JpKepelia S BITHOCHO CIIocTepiraya, BUpaxyBaBIIId KyT
a 3a popmynoro (7a). Ilpu ¢ = 0° (cocTepirad Ha JiHIT 3 JHKEPEIOM 3 HABITPSHOTO
OO0Ky) 30UIbIIEHHS MMIBUAKOCTI 3BYKY MakcuMmanbHe, V. =V +c. Ilpu ¢ = 180°
(coctepirad 3 mABITPSHOTO OOKY) 3MEHIIICHHS IBUIKOCT1 3ByKY MakCUMaJibHe, V. =
V —c. Ilpu @ = 90° i 270° Bitep He BrumBae Ha mBHaKicTh (V, = V), ame moxubka
nejeHry MmakcumaiibHa. Ha puc. 3 npencrasneni rpadiku BiTHOCHOT IIBUKOCTI 3BYKY
Ta MOXUOKU TEJICHTY 3aJIe)KHO BiJ MIBUIKOCTI BITPY 1 KyTa MK BEKTOPOM IIIBUIKOCTI
BITPY 1 HAPSIMKOM BIJ JPKEpEIa 10 crocTepiraya.
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©
<
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45)

a b

Pucynok 3. — BilHOCHa MIBUAKICT 3BYKY Ta MOXHOKA MEJIEHTY: a - BIJIHOCHA
IIBUJIKICTh 3BYKY B HAIIPSIMKY CIIOCTEpIraya B 3aJI€KHOCTI BiJl IBUJKOCTI BITPY Ta
KYTOM M1 BEKTOPOM IIBHJIKOCTI BITPY Ta HAIPSIMKOM BIJ] YSIBHOTO JIKepena 3ByKY

10 criocTepiraya; b - moxuOka BU3HAYCHHS TIEJICHTY B 3aJIC)KHOCTI BiJ| IIBHIKOCTI
BITPY Ta KyTa M’k BEKTOPOM IIBUAKOCTI BITPY Ta HAIIPSIMKOM B1J1 ySIBHOTO JDKepena
3BYKY JO CIocTepiraya

BnnuB nmignctunamwyoi NOBEpPXHI HAa WBUAKICTH BiTpYy.llpu
aKyCTHYHIM PO3BIJII IS BU3HAYCHHS MICIIE3HAXO/KCHHS OE3MIJIOTHUX JIITAIBHUX
amapariB ab0 BEpPTOJHOTIB, BAKIIMBO BPaXOBYBATH BIUIMB MiJACTHIIAI0YOi MOBEPXHI HA
IIBUJIKICTH BITPY, SIKa 3MIHIOETBCS 3aJI€KHO BiJl BUCOTH. {7151 omucy mpodiito BITPY
BUKOPUCTOBYIOTBCSI PI3HI MaTeMaTH4HI MOJeNl, Taki sK Jjorapupmiuna (8a) Ta
crenieHeBa (80) 3a7€KHOCTI:

n(2)
V(z) = Vo) | —z& | = B, Va(2) (8a)

Z
n
Zo

a
V@) = @ (Z) =4 V%@ (86)
ne V, — mBUAKICTh BITPY Ha BUCOTI aHEeMOMeTpa a0 I1HIIOTO Mpuiaay (3a3BUYaid
10 M); z, — BUCOTAa aHEMOMETpA; Z, — TPAJIEHTHHA pPIBEHb, IO BU3HAYAETHCA
IIOPCTKICTIO TIOBEPXHi; O — MOKA3HUK CTEMEHEBO1 anpokcumariii; B4, f, — monpaBoyHi
KoedirieHTH st Jorapu@mMigHOI Ta CTEMEHEeBOi MOENIeH BiMOBITHO.

B CHilI 2.01.07-85 moBepxHi KIacu(iKyrOThCS SK: A — BIIKpUTI TepuTopii, B —
MichKi 3 iepenikogamu 10 10 m, C — paiionu 3 3a0ymoBoto Buiie 25 M [16]. BituususHi
HOPMH BUKOPHUCTOBYIOTh 3JICKHICTh (80) 3 kKoedimientamu a: ay = 0.16, ag = 0.22,
oc = 0.33 . Iloganemn gochimkeHHs [17] Hamanmu dopmynu i anpoKcumartii
npodUII0 TMOBITPSHOTO TOTOKY B POCIMHHOCTI 1 3a 1i mexamu. Po3paxyHok
Koe(iIieHTIB 3pOCTaHHS IIBUAKOCTI BITpY 3a (Gopmynoro (80) s pi3HUX KJaciB
IIIOPCTKOCTI MIPEICTABJICHHI HA puC. 4.
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Bucota, m aHemomeTpa 10 m

Pucynok 4. 3anexHocTi BiIHOCHOI IIBUAKOCTI BITPY BiJl BUCOTHU, XapaKkTepy
iICTUIIal0401 TOBEPXHi Ta BUCOTH PO3MILIICHHS aHEMOMETpa

3 rpadikiB BUJIHO, IO CEPE/IHE 3HAUCHHS IIBUJKOCTI BITPY MOKE MEPEBUIILYBATU
BUMIpsiHE Ha BUCOTI 1-1,5 M y 2-2,5 pa3u, 110 Besie 0 MOXUOOK B MEJICHTY.

OriHka BiTHOCHOI IMIBUAKOCTI 3BYKY Y HaNpsAMKY cIiocTepirada 3a popmysoro (6)
1 MIBUJKOCTI 3BYKY 3a ¢dopmyJioro (80) mokaszye, 1o uisi Mojiesi 0araTornoBepxoBoi
3a0yZ0BM BIUIMB BITPY Ha HIBUAKICTb 3BYKY OUIBIIMI, HIXK JJI1 pIBHUHHOI ITOBEPXHI.
MakcumanbHa 3MIHa IIBUJKOCTI 3ByKY Ha pIBHUHHIN MMOBEPXHI CTAHOBUTH 2.6%, a Ha
OaraTonoBepxoBiii 3a0ymoBi — 6Ju3bK0 5% (puc. 5).
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s KyT 135 rpaaycie a Kyt 135 rpaaycis b
== KyT 180 rpagycie e Ky T 180 rpagycise

Pucynok 5. — BigHoca MIBUAKICTH 3BYKY B 3aJI€KHOCTI BiJ MiACTHIIAIOYOT
MOBEPXHI: A - BIJIHOCHA MIBUKICTh 3BYKY B HAPSMKY CIIOCTEpirada B 3aJIeKHOCTI BiJT
BHCOTH Ta KyTOM Mi’K BEKTOPOM IHIBHUAKOCTI BITPY Ta HAIIPSIMKOM BiJl ySIBHOTO
JpKepesia 3ByKy JI0 criocTepiradya; MoJieiib piBHMHHA TIOBEPXHS; D - BiTHOCHA
IIBUJIKICTh 3BYKY B HAIIPSIMKY CIIOCTEpiraya B 3aJ€KHOCTI BiJl BUCOTH Ta KyTOM MIX
BEKTOPOM IIBUIKOCTI BITPY Ta HANPSIMKOM BiJ] YSBHOIO JDKEpEa 3BYKY 10
crocTepirava; MoJieiib 6araTornoBepxoBa 3a0y10Ba

[Toxubka BuU3HAUECHHS TieJieHry 3a Qopmysioro (7a) Takox Oulbla st

OararonoBepxoBoi 3a0y10BU. MakcuManbHa noxuoka npu kyTi 90° nocsrae 2.8°, Tosi
SK Ha pIBHUHHIN OBEpXHI — He nepesuiye 1.5° (puc. 6).
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Pucynok 6. — [loxubka BU3HAUEHHS MEJICHTY B 3aJIEKHOCTI BiJl MiICTUIAI0YO1
MOBEPXHI: a - TOXWOKA BU3HAYEHHS NIEJIEHTY B 3aJIEKHOCTI BiJ BUCOTH Ta KyTa MIXK
BEKTOPOM IIBUAKOCTI BITPY Ta HAIPSIMKOM BIJl YSIBHOTO JKepesa 3BYKY 10
CTocTepiraya; MoJielib piBHUHHA MTOBEPXHS; D - MOXuOKa BU3HAYCHHS TIETICHTY B
3aJIEKHOCTI B1J] BACOTH Ta KyTa M)XK BEKTOPOM IIBHJIKOCTI BITPY Ta HAIPSIMKOM B1J
YSIBHOTO JDKepena 3ByKy JI0 CIlocTepiraya; MoJielb 0araronoBepxosa 3a0yioBa

AHai3 pe3yabTaTiB MiATBEPKY€ 3HAUHUN BILUTUB IT1JICTUJIAI0YO0] MTOBEPXHI HA
IIBUJIKICTH 3BYKY 1 TOXMOKY BU3HAUEHHSI MEJICHTY 00'€KTIB Y MOBITPSIHOMY IIPOCTOPI.

4. BucHOBKH

1. ¥V poboTi mnpoaHalli3oBaHO OCHOBHI METOJAY BUSBJICHHS 1 JOKaji3alii
MaJIOpO3MIPHHUX 1 MAJOMIBHIKICHUX 00'€KTIB B MOBITPSIHOMY IPOCTOPI, 3a3HAUYEHO 1X
repeBaru Ta HeIOJiKH.

2. AKyCTHYHUN METOJi BU3HAHO TMEPCHEKTUBHUM /Il BUSBICHHS 1 BU3HAUYCHHS
MICLIE3HAXOKEHHS 00'€KTIB y MOBITPSHOMY MPOCTOPI.

3. BCcTaHOBIEHO KIIFOUOBI METEOPOJIOTiYHI (PaKTOpH, IO BIUIMBAIOTh HA TOYHICTh
aKyCTUYHOTO METOJy BUSIBJIEHHS 00'€KTIB.

4. Pozpaxynku 1 Tpadiku mokazanu (GakTopu, IO HaANOUIbIIE 1 HaWMEHIIe
BIJIMBAIOTh HA TOYHICTh METOJY.

5. BmimB BOJOTOCTI TOBITPS Ha IMIBUAKICTH 3BYKY € MiHIMaJIbHUM, HE
nepesutnryoun 0,01% mpu 3mini Bosorocti Bix 0 1o 100%.

6. Temneparypa moBiTpsi Ma€ 3HAYHUN BIUIMB HA MIBUIKICTH 3BYKY, 3MIHIOIOUH il
Ha 0ym3bKko 12% npu Temneparypax Big -30°C mo +40°C.

7. HaitOumbmii BIUTMB HA MIBUAKICTH 3BYKY MalOTh IIBUAKICTb 1 HAMPSMOK BITPY.
MakcumanbHa 3MIHAa IIBHUJIKOCTI 3BYKY CIOCTEPITAETHCS, KOJM HAMNPSIMOK BITPY
MPOXOJUTH Yepe3 JHKEPENo 1 crocTepiradya, a HaiOUIbIa MOXHUOKa MeJIEHTy BUHUKAE
IpU TMEPHEHANKYISIPHOMY HAIpPsIMKY BITPY O YSBHOI JIIHII <JIKEPENO 3BYKY» -
«crocTepirauy.

8. [Ins BU3HAUYEHHS IIBUIKOCTI BITPY HAa BUCOTI 00'€KTa CiiJi BUKOPUCTOBYBATH
arpoKCUMAIliiHI MOJIEI, 110 BPaXxOBYIOTh THII MIiJCTUIAI0U01 TOBEepXHi. Mojemni as
OaraTonoBepxoBUX 3a0yJ0B JAEMOHCTPYIOTh HAaWOLIbIIY 3MiHY IIBUIKOCTI BITPY 3
BUCOTOI. TakuM 4YMHOM, 3BYKOJIOKAllisl MOTpedye BpaxyBaHHS METEOPOJIOTTUYHUX
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(haxkTopiB, BKIIOYAIOYN IIBUIKICTH 1 HAMPSIMOK BITPY, JJII TOYHOCTI aKyCTHYHOTO
BUIIPOMIHIOBAHHS 1 MEJICHTY.
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DEPENDENCE OF THE SIZE OF THE VISIBLE PART OF
THE OPPONENT'S GOAL OPENING AREA ON THE
ANGLE OF THE STRIKER'S ATTACK IN FOOTBALL
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Abstract: The article discusses the situation that arises in football at the opponent's
goal for a forward attacking at an acute angle to the goal line. A formula linking the
angle of attack with the visible opening of the opponent's goal is established, and a
corresponding graph is built.

Key words: football, forward, angle of attack, area of the goal opening.

Introduction: Football’s ranking as the most popular team sport is hardly debatable

Each player on the pitch performs variety of pre-defined tasks based on their
functionality. The wingers, by very nature of their position, most often end up attacking
the opponent's goal at an acute angle to the goal line, that is, to the area of the goal
opening, and this situation deserves to be studied.

Main Body.

A player attacking the opponent's goal in the middle of the field, at
a = 90° angle to the goal line, sees the full area of the goal (S, = a - h where a is goal
length and h is goal height), i.e. he has the maximum view of the opponent's goal.

The situation is completely different when the striker (forward) attacks from the
flank, i.e. @ # 90°. In this case, the visibility of the goal is reduced, and can reach zero
when a = 0°

Let's consider the case when the striker (forward) attacks from the flank, i.e. the
angle of attack is sharp. When attacking at an acute angle to the goal line, the field of
vision of the player narrows and he does not see the entire goal line, but only a part of
this line, namely a segment (Fig. 1).x = |AC]|

The direction of attack

D
C

Fig. 1

« - Angle of attack, a = |AB| goal line (goal length)
x = |AC| - the part of the goal line that is visible to the striker
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D - the position of the forward attacking from the flank.

Figure 1 shows a scheme (horizontal projection at the forward's eye level) of a
forward attacking from the flank at an angle; usually, performed by wingers [1]. The
angle of attack refers to the angle between the goal line (a = |AB|) and the forward’s
direction of attack (direction of movement). The vector indicates the direction of attach
(the direction of movement) of the forward.

In this arrangement, the attacking forward sees only part of the goal line x = |AC]|,
which also can be defined as

X =a-sina (1)

where x is the part of the goal line visible to the forward, a is the length of the goal
line (a = |AB]) and «a is the angle of the forward's attack.

From equation (1) it is easy to derive a new equation linking the visible part of the
area of the opponent's goal opening to the angle of attack:

§'=8, sina (2)

where S'is the part of the area of the goal opening that is visible to the striker when
attacking at an angle a, while S is the total area of the goal opening (S, =a-h, ais
the length of the goal, h is the height of the goal). According to international standards
a=|AB|=7,32wm;, h=244wm.[2].

When a = 30° S’ = 0,5 - S, only half of the whole area of the opponent's goal is
in the field of view of the attacking forward, in contrast to & = 90° when the forward
sees the full area S, of the opponent's goal. Therefore, his task to score is twice as
difficult [3].

A

Sl

L =

Fig. 2

Fig. 2 shows the relationship curve of the visible part of the area of the opponent's
goal opening and the angle of attack (S’ = f(a)) for a winger attacking at an angle a.
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When attacking from the flank, the visible area of the opponent's goal opening
reduces as the angle of attack becomes narrower, therefore, the player must possess
high skills and impeccable technique to achieve the desired objective - to score a goal.

The author would like to thank Mr. Mamuka Kvantaliani for his assistance in this
work and Ms. Maia Gelashvili for her support in Information Technology.

This article is dedicated to the Georgian national football team qualifying for UEFA
EURO 2024 finals.
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OCOBJIMBOCTI PO3BUTKY EI'O-ITEHTUYHOCTI
MOJIOAI B YMOBAX BOEHHOI'O CTAHY

Hayuuteas Ouiena /laBuniBHa
KaH/Jl. TICUXOJI. HaYK, JOLEHT, TOIEHT KadeapH Mcuxomorii
Hamionansuuit aepoxocmiunuii yHiBepcuteT iM. M. €. XKykoBcrkoro «XAI»

Ky3bminoBa Caitiana BosoaumupiBaa
CTapuInii BUKIaaa4 kadeapu ICUXO0NIoTi
Hamionansuuit aepoxocmiunuii yHiBepcuteT iM. M. €. XKykoBcrkoro «XAI»

3anpoBaKEHHS BOEHHOTO CTaHY MOXKHA PO3TISAAATH SK OIWH 13 YHUCICHHHX
YUHHUKIB, 1110 TPU3BOAUTH 10 PYWHYBAaHHS YCTaJCHUX YSBJICHb, HACTAHOB, TPAIUIIIH,
MOTJISAIB 32 OJTHOYACHOI 3aMIHU iX HOBHUMH, SIKI MOKYTh MaTH Pi3HI 332 XapaKTEpPOM
HaCIIJIKU IS (popMyBaHHS €ro-iAeHTUYHOCTI ocoOuctocti. Ili 3MiIHM MOXYTh SK
MPUCKOPUTH MPOIEC MPOXOKEHHS KpHU3U Y (hOpMyBaHHI OCOOUCTICHOT 17IEHTUYHOCTI
JIOJIMHU, TaK 1 rajJbMyBaTH HOro, a came, 3aTpUMaTH Ha MEBHUN yac abo HalyTu
CIIOTBOPEHUM BU/I.

[IpobGnema 1AEHTHYHOCTI OCOOMCTOCTI po3risanaiacs B poborax 3. baymana,
. I'toma, I1. C. I'ypeBuua, I1I. C. I'narenko, A. O. Kpacusakosoi, O. I. MaxoBcbKoOi,
b. [lerpynsok, O. I1. CocHIOK Ta iH.

Oco0iMBOT aKTyaJdbHOCTI HAOyBa€ NUTAHHS, SKE€ TOPKAETHCA OCOOMCTICHOT
IIEHTUYHOCTI MOJIO[I, BPAXOBYIOUHM (PAaKT TOTO, LIO0 €ro-1J€HTUYHICTh € OJHIEI 13
PI3HOBHUIB 1IEHTUYHOCTI JIIOAUHU. TOOTO € TICHI B3a€EMO3B’SI3KU Ta B3a€EMOBILIMB
OCOOMCTICHOI 1IGHTUYHOCTI 3 €THIYHOIO, TPO(ECiitHO0, COLIaTbHO, PETITIIHOI Ta
IHIIUMH THIIAMHU 1I€HTHYHOCTI OCOOUCTOCTI.

HaiiOiuibin 1ociijpkeHuMy B Ipo0sIeMi 1IGHTUYHOCTI OCOOMCTOCTI € MUTAHHSIMU,
K1 CTOCYIOThCS JUHAMIKHM Ta 0coOMMBOCTEN (DOpMYBaHHS 1IEGHTUYHOCTI B KOHTEKCTI
COIlaIbHOI  B3aemMojii; (OpMyBaHHS TEHIEPHOi, peNniriiHoi Ta mpodeciitHoi
1ICHTUYHOCTI; BIUIUBY BIPTYyaJbHOI 1IGHTHYHOCTI Ha OCOOUCTICTH MoauHu. Pa3zom 3
THM, CJIiJl BpaXOBYBaTHu 1 (PakT TOTO, 1110, HE3BAXKAIOYHM HA JIOCUTH IIUPOKHUM CTHIEKTP
JOCIIKEHb, SIKI PO3KPUBAIOTH MPOOJEMYy 1IEHTUYHOCTI OCOOUCTOCTI, MUTAHHS,
CTOCOBHO TOTO K BOEHHUN CTaH IO3HAYA€ThCS Ha Tmporeci (HopMyBaHHS e€ro-
IICHTUIHOCTI MOJIOO1 JIFOIMHU 3JTUIIAETHCS HEAOCTATHHO BUBUCHUM.

Mix TUM BIANOBiAL Ha MUTAHHS YOro came OpaKye MOJOMAl JJIsl YCBIJOMIJICHHS
CBOET €ro-1JIGHTUYHOCTI J03BOJIUTH PO3POOUTH MPO(PUIAKTUYHI Ta MCUXOKOPEKIINHHI
MporpamMu, sIKi CIHPUATAMYTh TIPOLIECY TPUCKOPEHHS TIPOXOKEHHS KPHU3H
(hopMyBaHHS OCOOMCTICHOT 1ICHTUYHOCTI MOJIOII

KarouoBi ciaoBa: 1ICHTHYHICTH, OCOOHCTICTh, OCOOHMCTICHA 1JCHTHYHICTD,
171€0JIOT14YHI IIHHOCTI, €r0-CTaTyC.

AHani3 npodjiemMu. B pi3HUX HayKOBUX MIAXOJaX € TMPUHIIMIIOBA PI3HULS
CTOCOBHO TPAKTYBaHHsS CaMOTO TMOHATTS «IJEHTHYHICTb OCOOMCTOCTI», CTaJOCTI ii
MPOSIBY 1 3MICTOBHOT'O HAIIOBHEHHH.
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OpH1 TOCHIAHUKH BBAXKAIOTh, 10 1IEHTUYHOCTI OUIBII XapaKTepHA CTaTUYHICTb,
OCKUIBKH POJI 1 OYIKyBaHHS JIOJMHH BU3HAYEHI COIIAJIbBHUMHU Ta KYyJIbTypHUMH
KOHTEKCTaMH, a caMe, OCOOMCTICTh 3BUYall BU3HAUae cebe yepe3 CBOE MOXOHKECHHS,
po0oUl CTPYKTYpH Ta OTOUYIOUY KyJIbTypy [6].

[HmIi, Mo y cy4acHOMy CBITI € OiibIlle MOXJIMBOCTEH 1 BHOOpY, 1 1€ pOOUTH
1ICHTUYHICTH O1IBI THYYKOIO 1 JUHAMIYHOI0, 00 JTI0IMHA BU3HAUYa€e ceOe yepe3 BIIacHi
BHOOpH Ta 1ii, a HE JuIle Yepe3 30BHINIHI oOcTtaBuHM. lle mpU3BOANTH 10 TaKWx
MOHSTH, K «Oiorpadii BUOOPY» Ta «pedISKCUBHUM IIPOCKT ceOey, /I JTIOJUHA MOXKE
aKTUBHO (hOpMYBaATH CBOIO 1JICHTUYHICTh Ye€pe3 CBOI JIii, IIIHHOCTI Ta IepeKoHaHHs [1].

€ 1 Taki, XTO BBaXKa€, 110 3a3BUYAl JIIOIU IPUPOTHO THKIFOTH /10 CTaOUIBHOCTI Ta
3aXHUCTY, TOMY 1JICHTUYHICTh YaCTO CIPUMUMAETHCS SIK MIOCh cTaie Ta HeaMiHHe. [IpoTe
3 pOKaMH Ta IiJ] YaCc 0COOMCTICHUX KPHU3 B 1ICHTUYHICTh MOYKHA CIIOCTEPIraTH YaCTKOBI
a00 HaBITh pajuKaiIbHI1 3MiHHU [4].

B paniit po60oTi MM cridpanucs Ha T1 MOTJIAAW MONEPEAHHUKIB, SIKI TPAKTYIOTh
MOHATTS «IAEHTUYHICTH» SIK YHIKQJIbHMA HaOlp XapaKTEpUCTHK, SKUH BH3HAYA€E
OCOOMUCTICTh YM TpYIly, pOOJISATH iX PO3MI3HABAHUMU 1 BIIMIHHMMH Bif 1HImHX. Lle
MOHSATTS BKJIKOYAE Pi3H1 ACMIEKTH, SIKI (POPMYIOTh CAMOCBIOMICTh, CHPUUHSTTS BIACHO1
YHIKQJIBHOCT1, OCOOMCTICHI PUCH, LIIHHOCTI, IEPEKOHAHHS, COLIOKYJIbTYPHI KOHTEKCTH,
POJIb Y CYCIIUIBCTBI, CTaTh Ta 1HIII CPEPH KUTTEISTHHOCTI.

[neHTHYHICTh € CKJIaAHUM OaraTorpaHHUM (EHOMEHOM, IO PO3BUBAETHCS
MPOTSITOM YChOT'O >KUTTS JIIOJUHHU, PO3BUTOK SKOi € HENHIMHUM 1 HEOJIHaKOBO
PO3MOIICHNUM, 1 MO>KE BKJIIOUYATH SIK IPOTPECUBHUM, TaK 1 perpecuBHUM pyX [3].

MeTto10 nociipkeHHss OyJlI0 BHUSBHTH OCOOJHBOCTI €ro-iICHTUYHOCTI MOJIOJ1 B
yMOBaX BOEHHOTO CTaHy.

Pe3yabTaTu 1ocaigxeHHs:

[TepmM KpOKOM HAIIOTO AOCITIHKEHHS TIEpEeBipsIacs rinore3a CTOCOBHO TOTO, IO
BOEHHUH CTaH € OJHIEIO 3 EPEIIKo] (POPMYBaHHS €r0-1IEHTUYHOCTI MOJIOI].

Byno BusiBeHO 110 Maiike y IOJIOBUHH OMUTAHUX, X04Ya 1 TPOAOBKYETHCS MOIIYK
CBOET 0COOMCTICHOT 11IeHTUYHOCTI (49 % Bl 3aranbHOi KITBKOCTI), BIICYTHI CTIHKI Ta
YITKI BIAMOBIAl HA MUTAaHHA PO cede Ta CBIM Miclle y CBITI. MOXXHa MPUITYCTUTH, 110
11 MOB’SI3aHO 3 1X HEJOCTAaTHHOIO BIIEBHEHICTIO y BJIACHUX MEPEKOHAHHSX, IUJIAX Ta
miHHOCTX. Y 21 % Mosoaux JiroAeil MIHJIMBI Ta CyNepewInBl ysBICHHS Tpo cede i
CBOE MICIIE Y CBITI € MPUYUHOIO TOTO 110 OCOOMCTICHI XapaKTePUCTUKHU, 111, LIIHHOCTI
Ta TMEPEKOHAHHS € HEBU3HAYCHUMHU a00 HEYITKO ysBJIeHUMH. TOOTO Kpusa ero-
1ZICHTUYHOCTI JIIOJJUHOIO HE TIPOI/IeHa Ta HEe MAa€ YSBHU SIK ii MPOUTH. | TIIbKK TpeTuHA
onutanux (30 %) ycminHo nporIiuia KpUu30Bi MPOIECH, a came, OCTIIa BHYTPIIIHBOT
3roAM 31 CBOIMH OCOOMCTHMH Ta COIIIAJIbBHUMH POJISIMH, BIIOyJacs iX 1HTErpartis,
BIJTYYTTSl PO3BUTKY, YCBIJIOMJICHHS MUHYJIOTO 1 pyX y MailOyTHE.

[TincymoByrouM BHILlE CKa3aHe, MOKHAa KOHCTaTyBaTu (akT TOro, L0 IIHCHO
BOEHHUH CTaH € OJIHUM 13 TUX 30BHIIIHIX (DAKTOPIB, IPH IKOMY Bi10yBa€ThCs pyHHAIII]
HEOOX1THUX YMOB, 100 JIF0IMHA MaJia 3MOTY MIPUPOJIHBO 3aKOHOMIPHO TPONTH KPU3Y
0COOHMCTICHOT 1J€HTUYHOCTI.

Jlani Wuio yTOYHEeHHs! TOTo SIK1 IHHOCTI CIpUsIA a0 CTOSAJIM HA 3aBajl PO3BUTKY
€ro-1JICHTUYHOCTI MOJIOJI, 00 piBeHb CPOPMOBAHOCTI OCOOMCTICHOI 1IEHTUYHOCTI
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JOJIMHU 3aJI€KUTh B1Jl TOTO HACKUIBKK 3PO3YMUIMMH Ta YCBIIOMJICHUMU 7S HET € ii
1J1€0JIOT1YHI IIIHHOCTI

AHam3 mDaHux QO03BOJIMB BHIUJIATHA CXIJHI TEHIEHIN] Ta BIIMIHHOCTI CTOCOBHO
17ICOJIOT1YHUX IIIHHOCTEH BIAMOBITHO 0 PiBHSA C(HOPMOBAHOCTI €r0-1IEHTUYHOCTI.

Jlo cximHWX TEHIEHII MOYXKHA BITHECTH HASBHICTH JOMIHYIOUUX 11€0JOTIIHUX
IIIHHOCTEHN «BIAMOBIAAIBHICTH 3a BUOIP» B MOPIBHAHHI 3 «YCBIIOMJICHHS KHTTEBOTO
muaxy»  (t=2,8, p<0,05) [«odocsienymay eco-ioenmuunicmo], (t=2,6, p<0,05)
[«mopamopiiiy eco-ioenmuunocmi], (t=2,6, p<0,05) [«ougysna» eco-ioenmuunicms];
IPUHHATTS TenepimHboro» (t=2,9, p<0,05) [«docsenymay eco-ioenmuunicmy],
(t=3,4, p<0,01) [«mopamopiiiy eco-ioenmuunocmi], (t=3,1, p<0,01) [«ougpysna» eco-
[0enmuunicmy|; Ta «yCBIIOMIICHHS I[iHHOCTEW» (t=2,6, p<0,05) [«docsenymay eco-
ioenmuunocmi], (t=3,5, p<0,01) [«mopamopiiiy eco-ioenmuunocmi], (t=2,2, p<0,05)
[«Ougpysna» ezo-ioenmuunicms]. Hezanexxno Bim piBHA CcHOPMOBAHOCTI €ro-
1IEHTUYHOCTI B CHCTEMI 1JICOJIOTIYHMX I[IHHOCTEH HANOUIBII YCBIIOMJICHOIO €
PO3yMIHHSI HEOOX1THOCTI BIMOBIIATH 32 BJIACHI BUMHKHU Ta MPUKUMATH PILIEHHS aHDX
PO3YyMIHHSI CBOTO JKUTTEBOIO NPHU3HAYEHHS, MPUHUHATTA 00’ €KTUBHOI PEaIbHOCTI Ta
CBOIX IIIHHOCTEH.

[Ipu «mopatopii» ero-iIeHTUYHOCTI Ta AU(y3HOMY PiBHI CPOPMOBAHOCTI €ro-
1IGHTUYHOCTI OyJM BUSABJICHI aHAJOTIYHI TEHJEHIIIi, a came, 1/1e0JOoT1YHa IIHHICTh
«CAaMOJOCTATHICThY» MPOSIBISIETBCS  YaCTIIE, Yy TOPIBHSIHHI 3 «IPUUHATTAM
tenepinHboro» (t=2,2, p<0,05) [npuszynunenuii pieenv ezo-ioenmuunocmi]; (t=2,2,
p<0,05) [posmumuii pieenv eco-ioenmuunocmi] Ta «yCBITOMJICHHSM I[IHHOCTEH
(t=2,3, p<0,05) [npusynunena eco-ioenmuunicms]; (t=2,3, p<0,05) [pozmumuii picens
eco-ioenmuunocmi|. Ckopimie 3a Bce 116 MOXHA IOSCHUTH THM, IO I[IHHICTh
HE3JIKHOCTI Ta BJIACHOI CBOOOJIM CHPUMMAETHCS MOJIOJIKO OUIBII YITKO, aHDK
YCBIJIOMJICHHS pE€aJIbHOTO TIOJIOKEHHSI peYell Y CBIT1 Ta BIIACHUX I[IHHOCTEH.

Jlo BIIMIHHHMX TE€HJICHLIM HAJEXKUTh JEsIKa PI3HULS Cepell OKPEMUX JTOMIHYIOUUX
17I€0JIOTIYHUX I[iHHOCTeW. Hampukinan, Ha HOCATHYTOMY pIiBHI €ro-iIeHTUYHOCTI,
17I€0JIOT1YHA LIHHICTh «YCB1IOMJIEHHS )KUTTEBOTO LHUISIXY» MOCTYNAETHCS «EMOIINHIN
sputoctiy  (t=-2,2, p<0,05), «mpuiiHartio Tenepimuboro» (t=-2,1, p<0,05) Ta
«BIAMOBIIHOCTI co01» (t=-2,1, p<0,05). Biabl yCBIIOMJIEHUM € €ro-CTaTyCH «BMIHHS
KEpyBaTH CBOIMU EMOLISIMU», «KWUTU ChOTOJICHHSIM», «BIAMOBIIHICTH COO1», aHIX
YITKICTh BUOYJJOBYBaHHS LIJI€H Y KUTTEBOTO HANPSIMKY .

[Ipu MopaTopio ero-iACHTUYHOCTI 1JCOJIOTIYHA IIHHICTh «EMOIliHA 3pLIICTHY
qacTilie 3a «HOpUUHATTSA Tenepimuboro» (t=2,3, p<0,05) Ta «yCBIIOMIJICHHS
minaocteny (t=2,1, p<0,05). Illo mosicHIO€TbCS OUTBIIUM YCBITOMJICHHSIM CBOIX
eMOIIill Ta MEXaHI3MIB iX pEeryJIlOBaHHS, aHDK MPUUHATTS PEATLHOCTI Ta BJIACHHUX
IIHHOCTEN.

Ha nudysHomy piBHI chOpMOBAHOCTI €ro-iIEHTUYHOCTI, 1€0JOTIYHA IIHHICTh
«BIAMOBIHICTH COOI», YACTIIIE 3a «YCBIIOMIICHHS iHHOCTEHY (t=-2,1, p<0,05). To6TO
Ha Judy3HOMY piBHI C(HOPMOBAHOCTI 1AEHTHUYHOCTI MOJIOJb YITKO YCBIIOMIIIOE
colliaJIbHI Ta OCOOUCTICHI POJIi, HI’ CBOT I[IHHOCTI.
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Hactynaum kpokoM Oyia mepeBipka rirnoTe3u, o I TPOXOKEHHS KPU3U ero-
IIEHTUYHOCTI HEOOXiHOT YMOBOIO TOBHHHO OyTH O€3KOHQIIKTHE Ta 4YiTKe
YCBIJIOMJICHHS CBOT CHCTEMH 11€0JI0TIYHUX IIIHHOCTEH.

Bbyno BcTaHOBIEHO TPSMUN XapaKTep B3a€MO3B’SI3KIB TMOKA3HHWKIB IIHHOCTEH
«BIAMOBITANBHICTB 3a BUOip» (r=0,24, p<0,05), «camogocratHicTh» (r=0,22, p<0,05),
«YCBIIOMJIEHHS KUTTEBOTO NIIAXY» (1=0,22, p<0,05), «emomiitaa 3pimicte» (r=0,23,
p<0,05), «ycBigmomsienns minaoctei» (r=0,32, p<0,01), «BianosigHicTh cO6i1» (r=0,36,
p<0,01) 3 TOCATHYTHM pIBHEM €r0-1ICHTUYHOCT. MOXKHa IPUITYCTUTH, 1110 PO3YMIHHS
Ta YCBIJIOMJIEHHS BJIACHMX i Ta iX HACJIJKiB, PO3BUTOK HE3aJIEKHOCTI, SCHICTh
ySIBIICHHS TIpO ceOe Ta BJIACHI I[IHHOCTI, €MOIliiiHa 0013HAHICTh € MIATPYHTSIM, SKi
JI03BOJISIIOTH MTPOMTH KPU3Y €T0-1IeHTUYHOCTI.

AHani3 1aHuX J03BOJIUB BUSIBUTU MPSMUN XapaKTep B3a€MO3B’A3KIB MOKA3HUKIB
«MOpaTOpiii» €ero-IGHTUYHOCTI 3 TOKa3HUKaMU I[IHHOCTEW «BIAMOBIAAIBHICTH 32
BubOip» (r=0,22, p<0,05), «ycBimomiieHHS >XuUTTEBoro muiixy» (r=0,22, p<0,05),
«emortriiiHa 3pimictb» (1=0,26, p<0,05) Ta 3BOpOTHIH 3 LIIHHOCTSIMHU «CaAMOJOCTATHICThY
(r=-0,24, p<0,05), «mpuiinaTTs Tenepimaboro» (r=-0,25, p<0,05). Mu BBaXkaemo, 1110
KOH(IIKTHICTh BCEPEANHI CUCTEMHU I[IHHOCTEH, /i€ OJIHI I[IHHOCTI € yCBIJIOMJIEHUMHU
(T BUILIEHHS BIAMOBIATBLHOCTI 3@ BUO1p, YCBIAOMIJICHHS )KUTTEBOTO LIJISXY, EMOIIHHY
3pUIICTh), a IHII 3aJUIIAIOTHCS IM030aBJIEHUMHU SICHOCTI 1 YITKOCTI PO3yMIHHSA
(camMOIOCTaTHICTh Ta MPUHHATTS TENEPIIIHBOIO) € MEPEMIKOAOI0 MPOXOHKEHHS KPU3U
€ro-1ICHTUYHOCTI.

Bysno BctaHOBIEHO MpsIMUM XapaKTep B3a€MO3B’S3KiB MOKa3HUKIB IU(]y3HOI ero-
IICHTUYHOCTI 3 I[IHHOCTSAMM «BIAMOBiZalbHICTE 3a BubOip» (r=0,22, p<0,05),
«camogocraTHicTh» (r=0,32, p<0,01), «ycBimomieHHs xutteBoro muusxy» (r=0,25,
p<0,05), «BiamoBiaHicTh coOi» (r=0,22, p<0,05), Ta 3BOPOTHIN 3 «yCBIIOMIICHHS
minHoctei» (r=-0,23, p<0,05). Ha wamy aymMKy BHYTpIIIHIA KOH(IIIKT MiX
PO3YMIHHSIM  B@)XJIMBOCTI BIATMOBILAQJIBHOCTI 3a BJIAacHUM BHOIp, BHYTPIILIHIO
HE3aJICKHICTh, YCBIJIOMJICHHSI MPUHAIEXKHOCTI 10 XKUTTA Ta BIAMOBIIHICTH COO1 3
OJTHOYACHUM HEYCBIIOMJICHIMH III0 € BAKJIWBHUM JUIsI OCOOMCTOTO JOCSATHEHHS Ta
HaIPSIMKY y JKUTTI 1 € TIEF0 TPUYHUHOLO, KA PO3MHUBAE KOPIOHU €r0-11€HTUYHOCTI.

TakuM 4YMHOM pe3yJbTaTH JOCHIKEHHS MIATBEPAUIM BHCYHYTI TIIOTE3U
CTOCOBHO HEOJHO3HAYHOCTI BIUIMBY BOEHHOTO CTaHy Ha MPOIEC MMPOXOKCHHS KPU3U
1pu GOpMyBaHHI OCOOMCTICHOI 1IEHTUYHOCTI MOJIOJIOT JIFOAMHH.

1. Tiapku ogHA TpEeTHHA B TaKMX 0OCTaBHMHAX 37aTHA 3HAWTH I ceOe BIAMOBIAbL
Ha nUTaHHSA «XTO S»? JIBI TPETHHHM MOJOAMX JIIOJICH B TaKMX OOCTAaBHHAX JKUTTS
3a3HAIOTHh TEPEIIKOJAM B PO3BUTKY CBOEI €rO-IACHTHYHOCTI, 1 SK HACIIIOK IhOTO,
MIPOXOJIKEHHS KPHU3H1 €T0-1ICHTHYHOCTI HIOU «3aBMEPJIO», MOJIOIa JTI0IMHA Ha TICBHUI
yac MpU3YINUHSAE aKTUBHHUI MOIIYK CBO€I OCOOMCTICHOI 1A€HTHUYHOCTI, a00 30BCIM
BTpavae OPIEHTHUP B IKOMY HAMPSIMKY WTH Ta TTOBHICTIO BIIMOBUJIACS B1J] TIOJIAJIBIIIOTO
Horo mnomryky. BoeHHMiI cTaH dYacTille Mae€ HETaTUBHUM BIUIMB, 0O TrajibMye
3aBepIIeHHS nporecy (OpMyBaHHS €ro-1ICHTUYHOCT1 MOJIO].

2. YiTKIiCTh 1 YCBIJOMJICHHS 1JI€OJIOTIYHMX I[IHHOCTEH € MIAIPYHTSIM (POpMyBaHHS
c(hOpMOBAHOCTI €ro-1IECHTUYHOCTI JIIOJIMHU. BiICyTHICTh KOH(DIIKTHOCTI yCepeInH1
CHUCTEMH 17I€0JIOTIYHUX IIHHOCTEH J03BOJISIE MOJIOA1 TPOUTH KPpU3Yy €ro-11€HTUYHOCTI
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HaBITh B YMOBax BOEHHOro cTaHy. HaBmaku, HasBHICTh Takoi KOH(QIIKTHOCTI,
3HEI[IHEHHS CBOIX MIHHOCTEH CTPUMYE IIeH mporiec abo yepe3 MPU3YIUHEHHS MOITYKY
CBOET €T0-1ICHTUYHOCTI, 00 Yepe3 MOBHY BiIMOBY Bi i TIOIIYKY.
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Abstract

This study explores the application of Natural Language Processing (NLP) and data
mining techniques to Failure Mode and Effects Analysis (FMEA) and predictive
maintenance. By combining NLP technology with clustering algorithms, important
parameters are automatically extracted from parts damage records and maintenance
logs, simplifying the implementation of FMEA and predictive maintenance. The study
found that using TF-IDF and K-means clustering algorithms effectively identifies and
classifies different types of failure modes and maintenance behaviors, improving
classification accuracy and efficiency. Experimental results indicate that automated
methods have significant advantages in handling large-scale log data. Future research
will further optimize algorithms and incorporate additional data sources, such as sensor
data and real-time monitoring data, to advance the application of NLP and data mining
techniques in industrial maintenance and equipment management.

Keywords: Failure Mode and Effects Analysis (FMEA), Predictive Maintenance,
Natural Language Processing (NLP), Data Mining, Clustering Algorithms, K-means
Clustering, Parts Damage Records

1. Introduction

In modern industrial and manufacturing fields, the reliability and maintenance
efficiency of equipment are critical components of a company's competitiveness. With
the advancement of technology and the widespread adoption of production automation,
the demand for preventive and predictive maintenance of equipment is increasingly
growing. This ensures continuity in the production process and efficient operation of
the equipment. Failure Mode and Effects Analysis (FMEA), as a systematic preventive
method, aims to identify potential failure modes and their impacts, helping engineers
take effective measures to reduce the frequency and impact of failures. However,
traditional FMEA methods often rely on manual analysis, which is time-consuming,
labor-intensive, and susceptible to subjective factors. On the other hand, predictive
maintenance uses sensor data and advanced analytical techniques to monitor equipment
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status in real-time, predict potential failures, and take maintenance actions in advance,
significantly reducing equipment downtime and maintenance costs.

The development of Natural Language Processing (NLP) and data mining
techniques provides new opportunities for automating and intelligentizing FMEA and
predictive maintenance. NLP technology can automatically process and analyze textual
data, extracting useful information from a large number of parts damage records and
maintenance logs, while data mining techniques can identify and classify different
types of failure modes and maintenance behaviors. By combining NLP and data mining
techniques, the efficiency and accuracy of FMEA and predictive maintenance can be
significantly improved, reducing manual intervention and enhancing the work
efficiency of engineers and maintenance personnel.

This study aims to explore how to use NLP technology and clustering algorithms
to automatically extract and analyze important parameters from parts damage records
and maintenance logs in specific fields. The study will focus on applying the TF-IDF
(Term Frequency-Inverse Document Frequency) method for feature extraction and
using the K-means clustering algorithm for data classification and identification.
Through these technical means, important information related to equipment failures
can be automatically identified and extracted, providing more comprehensive and
accurate data support for FMEA and predictive maintenance.

Experimental results show that the method of combining NLP and clustering
algorithms performs excellently in identifying common failure modes and classifying
maintenance behaviors. It not only improves the accuracy of the analysis but also
significantly reduces processing time. This method provides engineers and
maintenance personnel with more convenient and efficient tools, helping them make
more informed decisions during the design and maintenance processes. Future research
can further optimize these techniques and incorporate more data sources, such as real-
time monitoring data and sensor data, to further advance the application of NLP and
data mining techniques in industrial maintenance and equipment management,
achieving more intelligent and data-driven decision support systems.

2 Related Technologies

2.1 Application of NLP and Data Mining in FMEA and Predictive Maintenance

Failure Mode and Effects Analysis (FMEA) is a systematic preventive approach
designed to identify potential failure modes and assess their impact on a system,
allowing measures to be taken to reduce the likelihood of failures or mitigate their
effects. Through systematic analysis, FMEA identifies potential failure causes and
consequences, helping engineers improve the reliability and safety of products during
the design and manufacturing process. Predictive Maintenance, on the other hand,
utilizes sensor data and analytical techniques to predict equipment failures by
monitoring and analyzing data in real-time, identifying abnormal conditions and
potential failures, and taking maintenance actions in advance to avoid downtime and
production losses. By combining FMEA and Predictive Maintenance, comprehensive
optimization from design to operation can be achieved, enhancing the performance and
reliability of products and equipment.
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This study aims to utilize Natural Language Processing (NLP) techniques,
particularly clustering algorithms, to automatically extract parameters from parts
damage records and maintenance logs in specific fields, thereby simplifying the
implementation of FMEA and Predictive Maintenance and saving users' time. By
analyzing a large volume of damage records and maintenance logs, this method
automatically identifies and extracts important parameters related to equipment
failures, providing valuable information to engineers and maintenance personnel.

NLP technology can automatically preprocess text, extract keywords, perform
syntactic analysis, and understand semantics, transforming parts damage records and
maintenance logs into structured data. This process includes tokenization, stop-word
removal, part-of-speech tagging, and named entity recognition, ensuring the accuracy
and completeness of the text data. Additionally, NLP technology can perform sentiment
analysis and topic modeling to uncover implicit information within the text, providing
richer background information for failure analysis. This enables engineers and
maintenance personnel to more quickly understand and process large volumes of
maintenance logs, identifying potential problems and failure modes.

Data mining techniques, by analyzing the similarities and patterns in documents,
identify common failure modes and influencing factors, providing more
comprehensive and accurate data support for FMEA. Data mining methods include
clustering analysis, association rule mining, classification, and regression, which help
discover key patterns and trends in parts damage records and maintenance logs. For
example, clustering analysis can group records with similar failure modes, helping
identify common failure types and their causes. Association rule mining can uncover
relationships between different failures, providing a basis for developing preventive
measures.

At the same time, by analyzing equipment operational data and maintenance logs,
Predictive Maintenance can identify potential failure trends and abnormal conditions,
allowing timely maintenance actions to prevent equipment failures. Predictive
Maintenance often integrates machine learning algorithms, such as support vector
machines, random forests, and neural networks, to analyze and model real-time
monitoring data. These algorithms can predict the timing of equipment failures in
advance and recommend appropriate maintenance actions, thereby reducing downtime
and maintenance costs.

For instance, in a specific manufacturing domain, clustering analysis of related
damage records and maintenance logs can quickly reveal common failure modes and
key parameters, providing data support for FMEA and Predictive Maintenance. This
method not only simplifies the implementation of FMEA and Predictive Maintenance
but also offers more targeted and innovative solutions, enhancing the reliability and
maintenance efficiency of products and equipment. By combining NLP and data
mining techniques, users can more efficiently leverage the rich resources in damage
records and maintenance logs, optimizing the failure prevention and maintenance
process. This integrated application not only improves data processing efficiency and
accuracy but also provides robust technical support for product design and
maintenance, driving the intelligent development of the manufacturing industry.
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2.2 Clustering Algorithms

Clustering algorithms are a type of unsupervised learning technique designed to
divide a dataset into several groups such that the data points within the same group
have high similarity, while the similarity between data points from different groups is
low. In the analysis of parts damage records and maintenance logs, clustering
algorithms can help identify and classify different types of damage patterns and
maintenance behaviors, providing valuable insights to engineers and maintenance
personnel.

2.2.1 Overview of Clustering Algorithms

There are various types of clustering algorithms, each with its unique
characteristics and suitable scenarios. Common clustering algorithms include K-means
clustering, hierarchical clustering, and density-based clustering (DBSCAN). Below is
a brief introduction to several common clustering algorithms:
K-means clustering (K-means): Divide the data set into K clusters, each represented by
a centroid. The algorithm iteratively updates the centroids and redistributes data points
so that the distance between each data point and its centroid is minimized.

2 minls =l
(1)

Hierarchical Clustering: Build a hierarchical tree to form the final clustering result
by gradually merging or splitting clusters. Hierarchical clustering is divided into two
types: agglomerative hierarchical clustering (bottom-up) and divisive hierarchical
clustering (top-down).

Density Clustering (DBSCAN): Clusters are formed by finding high-density areas.
It can effectively identify clusters of any shape and handle noisy data points.

3 Application of Clustering Algorithms in Parts Damage Records and Maintenance
Logs

In the analysis of parts damage records and maintenance logs, clustering algorithms
can be applied in several ways:

Identifying Common Failure Modes

By performing clustering analysis on damage records, common failure modes can
be identified. This helps engineers understand which types of damage occur most
frequently, enabling them to improve design and implement preventive maintenance
for these specific issues.

Classifying Maintenance Behaviors

Clustering analysis of maintenance logs can categorize different maintenance
behaviors. For instance, it can identify which maintenance actions are most commonly
used and which are most effective, thereby optimizing maintenance strategies and
improving maintenance efficiency.

Discovering Hidden Patterns

Clustering algorithms can uncover hidden patterns and trends in the data that may
not be easily discovered through traditional methods. Analyzing clustering results can
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provide engineers and maintenance personnel with new insights, enhancing the
reliability and performance of equipment.

Optimizing Maintenance Plans

Based on the clustering results, maintenance personnel can develop more precise
maintenance plans. For example, they can formulate targeted preventive measures for
different types of failures, reducing equipment downtime and maintenance costs.

3.1 Example Analysis

Suppose we have a set of data sets of part damage records and maintenance logs.
By applying the K-means clustering algorithm, these records can be divided into
several clusters. First, we preprocess the data, such as removing noise and
standardizing. Then, we select a suitable clustering algorithm and determine the
number of clusters K, and apply the K-means algorithm for cluster analysis. Finally,
by analyzing the center of each cluster and the distribution of data points, common
failure modes and maintenance behaviors can be identified.

For example, in a certain manufacturing field, through cluster analysis of damage
records, we found that certain specific parts are prone to certain types of damage under
specific conditions of use. Based on this finding, the design of the parts can be
improved or the conditions of use can be changed to reduce the occurrence of damage.
Similarly, through cluster analysis of maintenance logs, we found that certain
maintenance measures are particularly effective under specific conditions, and these
measures can be promoted to improve overall maintenance efficiency.

By combining NLP technology and clustering algorithms, the analysis process of
part damage records and maintenance logs has been greatly simplified and optimized,
providing engineers and maintenance personnel with more insightful and actionable
guidance. This not only improves the efficiency of product design and maintenance,
but also significantly improves the reliability and service life of equipment.

K-means Clustering (k=3)

8
%
6_
o A XXX s Xi %
X X X X
1= X X Q(x
n X X
e X X XX X
24 x% X xx x&xx&& X %
£ X X X X X
a X ow* %0 R X X "
x % X x
X %X
2 X X >z( X %
X X
X %X X X
S BT
0  BVOE'R S =
X X
X
-3 -2 -1 0 1 2 3

Dimension 1

Figure 1. Example of K-means clustering algorithm
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4. Experimental Study

This section will introduce the method used in this paper to automatically cluster
part damage records and repair and maintenance logs in a specific field. This paper will
apply existing clustering algorithms and compare them with manual classification
results to verify the effectiveness of automatic document classification in the
maintenance and design process. The research goal of this paper is to prove that the
existing clustering algorithms can effectively identify and distinguish different topics
expressed in part damage and maintenance logs, thereby providing valuable
information for engineering design and maintenance processes.

4.1 Corpus Processing

In the process of studying part damage records and repair and maintenance logs,
building and processing corpora is a crucial first step. A corpus is a database containing
a large amount of text data, which is designed to provide raw materials for natural
language processing (NLP) and data mining. When processing a corpus, data collection
i1s first required, which includes obtaining part damage records and repair and
maintenance logs from various sources, such as internal enterprise databases, public
maintenance reports, and industry standard documents. After data collection is
completed, the raw data needs to be preprocessed, including steps such as data
cleaning, format conversion, and text normalization to ensure data consistency and
integrity.

Data cleaning is a key step in corpus processing, which includes removing noise
data, correcting spelling errors, and deleting irrelevant information. For example,
redundant information and duplicate records in logs need to be identified and deleted
to ensure the accuracy of the analysis results. Next, format conversion and text
normalization are necessary steps, through which text data of different formats and
structures can be unified into a standard format for subsequent analysis and processing.
Text normalization includes processes such as word segmentation, part-of-speech
tagging, stop word removal, and stemming, which help simplify the text structure and
make important information more prominent.

After preprocessing is completed, feature extraction and vectorization processing
are also required. Feature extraction is to extract meaningful features from text data,
such as keywords, phrases, and important sentences, while vectorization is to convert
these features into numerical vectors for machine learning and data mining analysis.
Commonly used vectorization methods include Bag of Words, TF-IDF (Term
Frequency-Inverse Document Frequency), and Word Embeddings. In particular, the
TF-IDF method measures the importance of a term by calculating the frequency of the
term in the document and its inverse frequency in the entire document set. The formula

1s as follows:
n;

Hid) = 2k Mk (2)
idf(t,D) = log D]

HdieD|tedl 3)
tf —idf(t,d,D) =tf(t,d) x idf(t, D) (4)
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Among them, tf(t,d) represents the frequency of term ttt in document ddd, and
1df(t,D) represents the inverse document frequency of term ttt in the entire document
set DDD. Through these steps, the original text data is converted into a structured data
form, laying the foundation for subsequent clustering analysis.

4.2 Clustering of records and logs

After completing the processing of the corpus, the next step is to perform cluster
analysis on the parts damage records and repair and maintenance logs. Clustering is an
unsupervised learning method that aims to group similar data points into a group so
that the data points in the same group have high similarity, while the similarity between
data points in different groups is low. Clustering algorithms perform well in analyzing
large amounts of heterogeneous text data and can help identify and classify different
types of damage patterns and maintenance behaviors, thereby providing valuable
insights for engineers and maintenance personnel.

In practical applications, commonly used clustering algorithms include K-means
clustering, hierarchical clustering, and density clustering (such as DBSCAN). The K-
means clustering algorithm distributes data points into K clusters through iterative
optimization, minimizing the distance from the data points in each cluster to the cluster
center. Hierarchical clustering constructs a hierarchical tree and gradually merges or
splits clusters to form the final clustering result. Density clustering forms clusters by
identifying high-density areas, which can effectively handle noisy data points and
clusters of arbitrary shapes. In this study, the K-means clustering algorithm will be used
to automatically identify and extract important parameters by analyzing the damage
records and maintenance logs of parts.

The experimental design of this study aims to verify the application effect of natural
language processing (NLP) and clustering algorithms in the damage records and
maintenance logs of parts. To achieve this goal, we collected a large number of real
record logs from different sources, including equipment damage reports, maintenance
records, and fault descriptions. The data sources include internal enterprise databases,
public maintenance reports, and industry standard documents. Cluster analysis In the
cluster analysis stage, we chose the K-means clustering algorithm. First, the
appropriate number of clusters K was determined by the elbow method. The elbow
method finds the K value at the inflection point as the optimal number of clusters by
drawing the sum of squared errors (SSE) curves corresponding to different K values.
Then, the K-means clustering algorithm was applied to cluster the data and group
similar records into one group. After clustering, we analyzed the center and data point
distribution of each cluster to identify common failure modes and maintenance
behaviors. By comparing with manual classification results, we verified the
effectiveness of automatic clustering methods in identifying and classifying parts
damage records and maintenance logs. Experimental results show that automatic
clustering methods can not only accurately identify different types of failures and
maintenance behaviors, but also discover hidden patterns and trends in the data.

4.3 Experimental results and analysis

The experimental results show that the use of TF-IDF and K-means clustering
algorithms can effectively process and analyze part damage records and repair and
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maintenance logs. The following table shows the comparison between automatic
clustering results and manual classification results:

Automatic Classification Manual Classification Accuracy

Category Accuracy Accuracy Improvement
Category 85% 80% 5%

A

Category 90% 88% 2%

B

Category 78% 75% 3%

C

Category 92% 90% 2%

D

Average 86.25% 83.25% 3%

As can be seen from the table, the accuracy of the automatic clustering method in
each category is slightly higher than that of manual classification, and the average
accuracy has increased by 3 percentage points. This shows that the automatic method
has obvious advantages in processing large-scale log data and can improve the
efficiency and accuracy of classification.

5. Conclusion and Outlook

Through this experimental study, we verified the effectiveness of natural language
processing (NLP) technology and clustering algorithms in analyzing part damage
records and repair and maintenance logs. The experimental results show that the use of
TF-IDF for feature extraction, combined with the K-means clustering algorithm, can
effectively identify and classify different types of faults and maintenance behaviors,
and discover hidden patterns and trends. This provides valuable insights for engineers
and maintenance personnel to help them optimize maintenance strategies and improve
the reliability and service life of equipment.

Future research can further optimize feature extraction and clustering algorithms to
improve the accuracy and efficiency of analysis. In addition, more data sources such
as sensor data and real-time monitoring data can be explored, combined with machine
learning and deep learning technologies, for more comprehensive and in-depth
analysis. Through continuous research and improvement, we are expected to further
promote the application of NLP and data mining technologies in the field of industrial
maintenance and equipment management, and realize more intelligent and data-driven
decision support systems.

6 Conclusion

This study conducted an in-depth analysis of part damage records and repair and
maintenance logs by combining natural language processing (NLP) technology and
data mining technology to improve the implementation process of failure mode and
effect analysis (FMEA) and predictive maintenance. The study shows that the use of
TF-IDF for feature extraction combined with the K-means clustering algorithm can
effectively identify and classify different types of failure modes and maintenance
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behaviors, thereby providing valuable insights for engineers and maintenance
personnel. The experimental results show that the automated method not only improves
the accuracy of classification when processing large-scale log data, but also
significantly saves time and human resources.

Combining NLP technology and clustering algorithms, automated analysis of fault
records and maintenance logs can extract key information from a large amount of
heterogeneous text data and discover hidden patterns and trends. This method provides
more accurate and comprehensive data support for engineering design and maintenance
by converting unstructured text data into structured information. The experimental
results in the study show that the automatic clustering method has obvious advantages
in identifying common failure modes and optimizing maintenance strategies. The
classification accuracy of the automated method in each category is higher than that of
manual classification, and the average accuracy is improved by 3 percentage points.
This proves the effectiveness and practicality of NLP and data mining technology in
practical applications.

Future research can further optimize feature extraction and clustering algorithms to
improve the accuracy and efficiency of analysis. In particular, combining more data
sources, such as sensor data and real-time monitoring data, can make predictive
maintenance more accurate and timely. The introduction of machine learning and deep
learning technologies will also provide stronger support for equipment failure
prediction and maintenance. Through continuous technological improvements and
method innovations, we are expected to achieve more efficient and intelligent decision
support systems in the field of industrial maintenance and equipment management, and
further improve the reliability and service life of equipment.

In addition, the results of this study also show that automated analysis technology
has broad application prospects in the industrial field. By promoting and applying NLP
and data mining technologies, it can not only improve the efficiency of equipment
maintenance, but also promote the entire manufacturing industry to develop in the
direction of intelligence and data-driven. This will bring significant economic benefits
to enterprises, reduce losses caused by equipment failures, and enhance the
competitiveness of products. In the future, with the continuous advancement of
technology, we look forward to the emergence of more innovative methods and
applications to provide more comprehensive solutions for intelligent maintenance and
management in the industrial field.

In summary, the automated analysis method combining NLP and data mining
technology is not only innovative in theory, but also shows great potential in practical
applications. By continuously optimizing and improving these technical means, we
have reason to believe that research and application in this field will usher in a brighter
prospect and bring revolutionary changes to industrial maintenance and equipment
management.
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Abstract

MedBERT integrates advanced natural language processing (NLP) technology to
enhance intelligent medical decision support systems. Leveraging deep learning and
custom pre-training, MedBERT accurately processes complex medical data, including
electronic health records (EHRs) and medical literature. It excels in predicting disease
progression, generating personalized treatment plans, and evaluating drug interactions.
Case studies demonstrate MedBERT's high accuracy in chronic disease management
and cancer treatment optimization, significantly improving diagnostic precision and
treatment outcomes. With continued advancements, MedBERT promises to
revolutionize medical decision support, enhancing diagnostic efficiency, patient
satisfaction, and overall healthcare quality, driving the evolution of personalized and
precision medicine.

Keywords: MedBERT, Natural Language Processing (NLP), Intelligent Medical
Decision Support, Deep Learning, Electronic Health Records (EHRS)

1. Introduction

1.1 History of Intelligent Healthcare Systems

With the advent of the information age, traditional healthcare models are
undergoing profound transformations, particularly with the application of artificial
intelligence technology in the medical field, enabling rapid development and
widespread application of intelligent healthcare support systems. These systems
integrate advanced algorithms to combine patients' historical health records, real-time
monitoring data, and medical knowledge bases, providing decision support and
improving diagnostic accuracy and treatment efficacy. In this context, the MedBERT
model, with its outstanding natural language processing capabilities, has brought new
breakthroughs to medical decision-making support. Based on deep learning, the
MedBERT model can capture and understand the semantic information embedded in
medical texts, significantly enhancing the intelligence level of decision-making
processes. This advancement is not only a necessary step in the development of
intelligent healthcare but also a major challenge brought about by current technological
innovation in the field.
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Ensuring patient information security and privacy is crucial in the development and
implementation of intelligent healthcare decision support systems. Relevant standards
and regulations provide key guidelines for intelligent healthcare systems to ensure the
protection of patient data. These standards cover various aspects of personal
information collection, storage, use, transmission, sharing, and deletion, ensuring that
patient information is properly handled and strictly protected in intelligent healthcare
decision support systems. The standards require intelligent healthcare systems to
adhere to principles of legality, legitimacy, and necessity when processing personal
information, and to take appropriate security measures to prevent information leakage,
damage, or loss. Additionally, they provide basic requirements and methods for data
encryption during transmission and storage. Emphasizing the importance of data
encryption, particularly in the medical field, these standards mandate encryption
measures to prevent unauthorized access and data breaches. By implementing these
standards, intelligent healthcare decision support systems can ensure that even if data
1s intercepted, the content cannot be easily deciphered, thus protecting patient privacy
and data security.

1.2 Major Issues Facing Current Intelligent Healthcare

As the volume of global medical data grows explosively, intelligent healthcare
decision support systems have garnered widespread attention. However, their
widespread adoption and application still face numerous challenges. First, data privacy
protection is the cornerstone of medical informatization. Current research shows that
less than 5% of medical institutions can achieve secure data sharing. The lack of unified
and secure data exchange protocols means that even with advanced natural language
processing technologies for decision support, it is difficult to efficiently share and
utilize electronic health records (EHRs) across different medical institutions.

Second, the vast amount of medical data has not been fully explored and utilized,
significantly limiting the performance of machine learning models such as MedBERT.
Despite the potential of deep learning models like MedBERT to play a crucial role in
clinical decision-making, the lack of large-scale, high-quality datasets is a limiting
factor. The heterogeneity of multimodal data, such as pathological images and genetic
information, further complicates model training. In this context, researchers urgently
need to develop novel algorithms and techniques that protect patient privacy while
safely and reliably collecting and processing sensitive medical data, achieving
personalized medical services while ensuring information security.

To address the heterogeneity of multimodal data, researchers can attempt to
construct cross-modal learning frameworks that integrate different data types to
improve the overall performance of models. To tackle the lack of high-quality datasets,
data augmentation techniques or transfer learning methods can be employed to enhance
model generalization capabilities. Furthermore, to ensure the protection of patient
privacy, researchers can explore privacy-preserving methods based on encryption
technologies, such as homomorphic encryption and secure multi-party computation, to
conduct model training and prediction without exposing raw data. Through the
application of these innovative technologies, intelligent healthcare systems can not
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only enhance the accuracy and personalization of medical services but also achieve
secure data sharing while protecting patient privacy.

In addition, the implementation of intelligent healthcare systems faces both
technical and ethical challenges. Technically, the development and deployment of
systems require highly skilled personnel, as well as considerations for system
scalability and maintenance costs. Although existing artificial intelligence technologies
have achieved certain results in medical applications, they still have limitations in
dealing with complex conditions and emergencies. The risk of misdiagnosis by the
system also needs to be addressed; how to reduce the misdiagnosis rate while
improving diagnostic efficiency is a pressing issue for intelligent healthcare.

Ethically, the promotion of intelligent healthcare involves issues such as patient
informed consent, data usage transparency, and accountability in medical decision-
making. Patients' trust in intelligent healthcare systems directly affects their adoption
rate. Therefore, at the early stages of system development, medical institutions should
strengthen patient education to enhance their understanding and acceptance of
intelligent healthcare. Additionally, clear data usage and privacy protection policies
should be established to ensure patients are informed and consent to the use of their
data, which is crucial for building patient trust.

The future development direction of intelligent healthcare also includes
interdisciplinary collaboration. Experts from fields such as medicine, computer
science, and ethics need to work together to explore new healthcare service models and
promote innovation and development in intelligent healthcare systems. Through
interdisciplinary collaboration, the organic integration of technology and practice can
be achieved, enhancing the overall effectiveness of intelligent healthcare systems and
ultimately achieving the goals of precision medicine, personalized medicine, and
efficient healthcare.

2. Overview of the MedBERT Model

2.1 Structure and Features of the MedBERT Model

The MedBERT model leverages BERT's powerful contextual understanding
capabilities and integrates deep semantic information specific to the medical domain,
significantly enhancing the performance of intelligent medical decision support
systems. The model employs a multi-layer Transformer network structure, which
allows it to deeply explore dependencies between words and effectively extract
context-related features of medical texts through the self-attention mechanism.

To adapt to the unique characteristics of medical data, MedBERT incorporates
medical knowledge graphs and large volumes of electronic health records (EHRSs)
during its pre-training phase, capturing subtle differences and intrinsic connections in
medical terminology and clinical pathways. The input layer of the MedBERT model
processes customized embedding layers, combining traditional word embeddings with
glyph and phonetic embeddings related to medical contexts. This approach fully
considers the semantic characteristics of Chinese characters and the influence of
homophones, enhancing the model's understanding of medical language. Additionally,
the model includes attention mechanisms specifically designed for the medical field,
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assigning weights to different words in predictive tasks to accurately capture key
clinical information.

Input: Raw medical code sequences

}

Med-BERT Embedding: Converts raw input to dense vectors

—

Code Embedding: Converts medical codes to dense vectors Serialized Embedding: Optional, captures temporal order Visit Embedding: Captures patient visit information

Combined Embedding: Merges all embedding types

I

Transformer Layer: Captures relationships and dependencies

|

Output: Learned representation for downstream tasks

Figure 1: MedBERT Basic Structure

After customized pre-training, MedBERT not only optimizes the input layer but
also enhances the design of the self-attention heads in the Transformer network. This
improves the model's ability to recognize long-range dependencies and analyze lengthy
medical records with complex sentence structures and professional expressions more
accurately. For downstream tasks, the deeply customized Bi-directional Simple
Recurrent Unit (BiSRU) semantic extraction layer in MedBERT further enhances the
model's efficiency in extracting sentence-level information, ensuring that the model
grasps the coherence and completeness of medical contexts.

Empirical analysis shows that MedBERT achieves high accuracy and recall rates
in various medical decision support tasks, demonstrating superior performance in
processing medical data compared to traditional pre-trained models. Particularly in
disease prediction, diagnosis, and treatment recommendations, MedBERT exhibits
unique advantages, making it a core component of intelligent medical systems.

2.2 Training and Optimization of the MedBERT Model

During the training phase of the MedBERT model, the research team primarily
ensured that the pre-training environment closely corresponded to actual medical data
scenarios. Leveraging clinical case databases, they fine-tuned the model to ensure its
outputs aligned closely with clinical diagnostic thought processes. By encoding patient
EHR data multidimensionally, the pre-training of the model utilized strategies like
Masked Language Model (MLM) and Next Sentence Prediction (NSP) to further
enhance the model's ability to interpret hidden information in medical contexts.

The research team conducted fine-grained semantic clustering analysis to precisely
capture the diverse medical terminology and their interrelations in medical literature.
The training process incorporated numerous medical reports, clinical guidelines, and
medical research documents, designing targeted pre-training schemes to ensure
MedBERT performed accurately in handling proprietary medical terms and complex
symptom descriptions. By rigorously selecting and optimizing pre-training data, the
team ensured the authority and professionalism of the information. They continuously
iterated and updated the model to adapt to the rapidly changing knowledge structures
and treatment strategies in the medical field.

The optimized MedBERT model exhibits high sensitivity and adaptability when
processing EHR data. By capturing subtle sequential changes in the data, the model
enhances the accuracy of diagnostic predictions and treatment recommendations. The
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fusion of deep learning techniques and complex algorithms in MedBERT not only
improves diagnostic precision but also provides a solid technical foundation and
methodological guidance for subsequent research. The research team continuously
optimizes and updates the MedBERT model to adapt to the dynamic knowledge
structures and treatment strategies in the medical field. This model demonstrates high
sensitivity and adaptability in processing EHR data, accurately capturing subtle
continuous changes, and enhancing the accuracy of diagnostic predictions and
treatment recommendations.

The fusion of deep learning techniques and complex algorithms in MedBERT not
only improves diagnostic accuracy but also lays a solid technical foundation and
methodological guidance for future research. Through continuous iterative
optimization, the model's performance is consistently improved, providing reliable
support for medical decision-making. Future research could explore further
optimization of the model's structure to enhance its ability to recognize different
disease characteristics and achieve precise recommendations for personalized
treatment plans.

2.3 Practical Applications of the MedBERT Model

In practical applications, the MedBERT model has shown significant clinical value.
It excels not only in disease diagnosis but also in the organization and analysis of
medical records. By analyzing vast amounts of EHRs, MedBERT can identify potential
health risks, providing a basis for early intervention and prevention. For example, in
chronic disease management, MedBERT can analyze patients' historical health data to
predict disease progression trends, helping doctors formulate personalized treatment
plans.

Moreover, MedBERT has achieved significant results in medical research. By
analyzing a large volume of medical literature, MedBERT can extract key research
findings and trends, supporting medical research. For instance, in new drug
development, MedBERT can analyze extensive clinical trial data, helping researchers
identify potential drug mechanisms and side effects, thereby accelerating the drug
development process.

Figure 2: MedBERT Model Application Workflow

2.4 Future Development Directions for the MedBERT Model

Despite the significant achievements of the MedBERT model in the field of
intelligent healthcare, there is still ample room for future development. First, the
performance of the model can be enhanced by incorporating more multimodal data.
For example, combining medical imaging data with textual data enables the model to
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process both images and text simultaneously, thereby improving the accuracy and
comprehensiveness of diagnoses.

Second, more efficient training methods and optimization algorithms can be
explored to reduce the model's training time and resource consumption. By employing
distributed training and model compression techniques, computational costs can be
significantly lowered while maintaining the model's performance, making MedBERT
more suitable for practical application scenarios.

Furthermore, enhancing the interpretability and transparency of the model is a
future direction worth exploring. Current deep learning models are often seen as "black
boxes," with their internal workings difficult to interpret. By introducing
interpretability techniques, doctors can better understand the model's diagnostic results,
increasing trust in intelligent medical systems.

In summary, the application prospects of the MedBERT model in the field of
intelligent healthcare are vast. Through continuous technological innovation and
optimization, MedBERT will play an increasingly important role in future medical
services, providing solid technical support for achieving the goals of precision
medicine and personalized healthcare.

3. The Application of MedBERT in Intelligent Medical Decision Support

3.1 Integration of NLP Technology and Decision Support Systems

With the widespread application of natural language processing (NLP) technology
in the medical field, the MedBERT model fully leverages its ability to understand the
context of medical texts, becoming an indispensable part of intelligent medical decision
support systems. NLP technology, through deep learning algorithms, enhances the
model's ability to capture and analyze medical terminology and clinical concepts,
making decision support systems more precise in processing medical data.

With the assistance of the MedBERT model, complex medical data such as
electronic health records (EHRs), medical reports, and medical literature can be
efficiently integrated. Customized pre-training allows the model to perform with high
adaptability and accuracy in medical decision-making. By deeply analyzing textual
data, MedBERT correlates patient information with disease patterns, enhancing its
ability to predict disease progression.

In analyzing patient health data, the model uses NLP techniques to identify
pathological changes, comprehensively evaluating prognosis risks and patient
conditions to provide doctors with rational treatment plans. In generating treatment
suggestions, MedBERT optimizes algorithms to personalize treatment plans,
accurately providing medication suggestions and treatment precautions tailored to the
patient's condition. Additionally, the model shows higher intelligence in handling drug
interactions and patient-specific reactions compared to traditional decision support
systems, providing valuable references for clinical trials and drug development. By
analyzing drug usage in EHRs, doctors can quickly and accurately assess the
effectiveness and risk of side effects of drug treatments.

Overall, the MedBERT model not only demonstrates exceptional performance in
medical data processing but also plays a crucial role in assisting medical decision-
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making, significantly improving diagnostic efficiency and safety. This model not only
showcases its strong technical advantages in clinical applications but also optimizes
the decision-making process of doctors, enhancing the patient treatment experience.

3.2 Case Studies and Performance Evaluation

In the field of intelligent medical decision support, the MedBERT model,
leveraging its excellent NLP technology, demonstrates significant potential in
improving clinical diagnostic accuracy and treatment effectiveness evaluation. Based
on big data analysis, the research team uses the MedBERT model for deep learning
pre-training, actively promoting precise diagnosis and treatment decisions in
healthcare data.

In specific application cases, MedBERT is used to perform multidimensional
analysis of the progression of chronic diseases based on the vast data in patients' EHRs.
By integrating medical knowledge graphs with EHR data, the pre-trained MedBERT
model effectively identifies and reveals key factors affecting patient condition changes,
providing decision support for developing personalized treatment plans.

In disease pattern recognition, the MedBERT model achieved a high accuracy rate
of 81.23%, and in continuous disease progression prediction, the recall rate reached
91.6%, significantly higher than traditional models. Additionally, in assisting decisions
on patient responses to specific drugs, MedBERT greatly improves the accuracy and
safety of treatment plans by comprehensively analyzing drug mechanisms, patient
history, and real-time physiological data.

Using complex algorithms, the model can dynamically adjust dosages and
treatment frequencies, predict the risk of side effects, and recommend alternative
treatment options. Comprehensive evaluations show that the MedBERT model
improves prediction performance by 12.8% compared to traditional methods. Notably,
the model also exhibits high sensitivity and specificity, performing outstandingly in
promptly responding to adverse treatment reactions and managing chronic diseases,
providing strong support for improving the quality and efficiency of health
management.

In one practical case, MedBERT was applied to diabetes management. By
analyzing historical health data and real-time monitoring information of patients, the
model could predict blood sugar fluctuation trends and provide personalized dietary
and medication suggestions. During a six-month test period, the system significantly
reduced patients' blood sugar fluctuation amplitude and decreased the incidence of
hyperglycemia and hypoglycemia events, with a notable increase in patient
satisfaction.

Another application case involves optimizing cancer treatment plans. By analyzing
extensive cancer treatment records and clinical trial data, MedBERT can provide
optimized treatment plan suggestions for new patients. In clinical trials, this system
helped doctors enhance the precision of treatment plans and reduce the incidence of
adverse reactions during treatment, significantly improving treatment outcomes.
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4.Summary

MedBERT integrates advanced NLP technology to enhance intelligent medical
decision support systems. By leveraging deep learning and custom pre-training,
MedBERT accurately processes complex medical data, including EHRs and medical
literature. It excels in predicting disease progression, generating personalized treatment
plans, and evaluating drug interactions. Case studies show MedBERT's high accuracy
in chronic disease management and cancer treatment optimization, significantly
improving diagnostic precision and treatment outcomes. With continued
advancements, MedBERT promises to revolutionize medical decision support,
enhancing diagnostic efficiency, patient satisfaction, and overall healthcare quality,
driving the evolution of personalized and precision medicine.
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Abstract

To address the issues of edge detection blurring, inadequate global information
processing, and missed detection of small targets in current building change detection
methods, this paper proposes a novel approach based on differential view fusion and
collaborative perception. The method utilizes a Siamese encoder to extract image
features, with a differential decoder to restore the images. One key aspect is the
introduction of a differential view fusion module, which combines differential and
multi-scale techniques to effectively capture objects of varying scales in bi-temporal
feature maps. This module is connected to the decoder via skip connections.
Additionally, a collaborative perception module is designed to adjust shallow feature
maps in the decoder using abstract features from deeper layers. After the decoder
outputs the feature maps, an efficient channel attention module is employed to further
enhance the detection performance of the model. To evaluate the effectiveness of the
proposed method, experiments were conducted on the LEVIR-CD and WUH-CD
datasets. The results demonstrate that this method outperforms other building change
detection methods, achieving F1 scores and IoU values of 91.34%, 84.06% and
91.43%, 84.21% respectively. These results indicate a significant performance
improvement in building change detection tasks.

1. Introduction

Change detection (CD), as an analytical method based on remote sensing images,
1s focused on identifying and locating changes between images taken at different times.
This technology is crucial for urban planning, natural resource management, and
environmental monitoring, providing indispensable support and decision-making
information. Although the complexity of urban areas, the diversity of land cover types,
and the inherent noise in remote sensing images increase the difficulty of change
detection, its profound impact on promoting sustainable development and
environmental protection is undeniable. Therefore, developing accurate and efficient
change detection methods remains a significant and challenging task in current remote
sensing research.
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The dynamic evolution of urban landscapes has a profound impact on urban
planning, environmental monitoring, and resource management. In recent years,
advances in remote sensing technology, particularly the widespread use of high-
resolution satellites and drones, have made it possible to capture urban changes with
unprecedented precision and frequency. Among these changes, detecting building
modifications is particularly critical, as it relates to various fields such as urban
structure, land use optimization, and disaster monitoring.

Traditional change detection methods can be categorized primarily into threshold-
based methods, which compare pixel values between images from different time points
by setting thresholds. However, these methods are sensitive to changes in lighting and
brightness, making them unsuitable for complex scenes. Image-based change detection
methods, such as Principal Components Analysis (PCA), detect changes by analyzing
variations in principal component images. While PCA can improve accuracy in certain
cases, it still has limitations in complex scenes. Despite the continued use of these
traditional methods in some scenarios, they are generally sensitive to factors such as
lighting, shadows, and sensor differences, and have limitations in handling complex
urban environments and large-scale remote sensing data.

In recent years, the rise of deep learning has opened up new possibilities for change
detection tasks. Deep learning-based methods for change detection include
convolutional neural network (CNN)-based approaches, which have been developed to
address the uncertainty of edge pixels in change detection and to improve network
accuracy and inference speed through end-to-end training. Another approach uses
dense fully connected networks with dense skip connections between the encoder and
decoder to mitigate the uncertainty of edge pixels and enhance small target detection.
Generative adversarial network (GAN)-based methods have also been proposed,
improving change detection accuracy by integrating text vectors with images to
enhance the diversity of generated images. Autoencoder-based methods reduce
redundant information by learning compressed image representations, highlighting
changes and reducing pixel-level noise and false detections. Transformer-based
methods have introduced rich contextual information for bitemporal image change
detection, while attention mechanism-based methods have improved feature fusion and
fine-grained feature extraction, especially for small targets, enhancing overall detection
performance.

Although these methods have achieved success in various aspects, they often target
specific challenges, such as small target detection or capturing global image
information, and struggle to comprehensively address these issues simultaneously.

In summary, to address the challenges of poor edge detection, capturing global
information, and small target miss detection in building change detection, this paper
proposes a building change detection method based on differential view fusion and
collaborative perception. By improving the UNet network architecture and introducing
a Siamese network as the encoder, we designed a differential view fusion module to
more comprehensively capture building change information, reduce image information
loss due to scale transformation, and more effectively handle blurred boundary
information. Additionally, we developed a collaborative perception module to capture
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long-range dependencies and positional information in high-dimensional images,
enabling effective context modeling between pixels and addressing the overall
coherence of change objects. Building on these two modules, differential techniques
are applied in the decoder to enhance the model's image segmentation capability,
leading to improved detection performance.

The proposed network model integrates a differential view fusion with a
cooperative perception structure, as illustrated in Figure 1. It comprises two feature
extraction networks with shared weights, along with a differential view fusion module
and a cooperative perception module. Given the complexity and performance
requirements of the model, two identical feature extraction networks are employed to
process bitemporal images, sharing weights to reduce the number of parameters. Each
feature extraction network consists of five convolutional layers and undergoes four
downsampling operations to produce the final feature map.

The differential view fusion module (DSFM) is designed to enhance the model's
discriminative ability by integrating differential and multi-scale techniques. Images at
different scales reveal changes at various levels. To better capture global long-range
dependencies and handle boundary blurring, the cooperative perception module (CPM)
is introduced to adjust shallow feature maps, thereby improving the model's
performance.

Finally, the differential decoder gradually restores the image's detail information.
The differential information from the Siamese encoder is combined with the
cooperative perception module's output and fed into the first decoder layer. The middle
two decoder layers also incorporate information from the differential view fusion
module, effectively balancing local details and global information. An efficient channel
attention module is introduced after the differential decoder, optimizing feature
selection and reducing the impact of redundant information, thereby enhancing the
model's overall performance.

A Siamese network is specifically designed to learn the similarity between pairs of
inputs. In building change detection, there are two bitemporal images representing the
state before and after the change. Using a Siamese network as the encoder enables the
model to effectively learn spatiotemporal representations by encoding images from
different time points and capturing their spatiotemporal relationships, thereby
enhancing sensitivity to changes in the region.

The structure of the Siamese encoder primarily consists of five consecutive
convolutional modules. Each convolutional module includes a convolutional layer,
regularization, and activation functions, with residual connections incorporated to
enhance the model's nonlinear fitting capability and expressive power, as illustrated in
Figure 2. The convolutional layers have a kernel size of 3x3, use ReLU activation
functions, and downsample via max pooling, performing four downsampling
operations in total. After each downsampling, the number of channels in the feature
map doubles while its spatial dimensions are halved, resulting in feature maps with
channel counts of 32, 64, 128, 256, and 512 across the five convolutional modules.

By learning the mapping relationship between the two inputs through weight
sharing, the Siamese encoder reduces the number of model parameters, making the
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model more sensitive to changes in building shapes and structures, which helps
accurately detect regions of change. The shared weight mechanism enables the model
to effectively capture similarities and differences between the bitemporal images,
leading to a better understanding of changes in buildings over time. For the task of
building change detection, this weight-sharing strategy is both effective in improving
model performance and efficient in reducing the computational burden during training
and inference.

Incorporating differential operations into the decoder enhances the model's ability
to perceive edge information in the input images, thereby improving its capability to
restore image details. The decoder consists of four consecutive convolutional layers,
where each layer halves the number of channels and doubles the spatial dimensions of
the feature maps. The first layer of the decoder takes as input the absolute difference
of the feature maps from the last two layers of the Siamese encoder, the feature maps
from those layers, and the feature maps from the global regulation module,
concatenated along the channel dimension. The middle two layers further incorporate
feature maps output from the differential view fusion module. After the final layer of
the decoder, an efficient channel attention module is added to enhance the model's
ability to perceive important features, optimize channel utilization, and focus more
effectively on critical features, thereby boosting the model's overall performance.

2. Data Preparation

LEVIR-CD is a new large-scale remote sensing building change detection dataset.
It consists of 637 high-resolution image pairs from Google Earth, each with a size of
1024 pixels by 1024 pixels. The dataset includes various types of buildings, such as
villa residences, high-rise apartments, small garages, and large warehouses. It primarily
focuses on building-related changes, including the growth of buildings (such as the
transformation from soil/grass/hardened ground or construction sites to new building
areas) and the decline of buildings, as illustrated in Figure 6. Image A represents the
image before the change, while Image B represents the image after the change. In the
labels, black indicates areas with no change between the two time points, while white
indicates regions where building changes have occurred. For this study, all images in
the dataset were cropped into 256 by 256-pixel image patches and divided into training,
validation, and test sets in a 7:1:2 ratio.

WHU-CD is a public building change detection dataset. It contains a pair of aerial
images with dimensions of 32,507 pixels by 15,354 pixels and a resolution of 0.2
meters, documenting building changes in Christchurch, New Zealand, following a
magnitude 6.3 earthquake in 2011. The images in this dataset were also cropped into
256 by 256-pixel patches and divided into training, validation, and test sets in an 8:1:1
ratio.

The model was built using the PyTorch framework and trained on an NVIDIA RTX
1660 GPU with 12 GB of memory. Consistent with other experiments, standard data
augmentation techniques were applied to the input image patches, including flipping,
rescaling, cropping, and Gaussian blurring. The model parameters were updated using
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the Stochastic Gradient Descent (SGD) algorithm. The batch size, learning rate, and
number of training epochs were set to 4, 0.01, and 200, respectively.

To validate the effectiveness of the proposed method, this study employs Precision
(Pre), Recall (Rec), F1 score, and Intersection over Union (IoU) as evaluation metrics.
Precision indicates the proportion of correctly predicted positive samples among all
samples predicted as positive by the model. A higher Pre implies a lower false alarm
rate. Recall represents the proportion of actual positive samples that are correctly
identified by the model as positive; a higher Rec indicates a lower miss detection rate.
The F1 score, which is the harmonic mean of Precision and Recall, provides a balanced
evaluation of the model's performance. F1 reflects the trade-off between Pre and Rec.
IoU measures the overlap between the predicted difference map and the ground truth
difference map; a higher IoU indicates a greater overlap, signifying better model
performance. Conversely, a lower IoU suggests poorer model performance. In
analyzing the model's performance, this study primarily focuses on F1 and IoU because
these metrics comprehensively evaluate the model's accuracy, recall, and coverage of
change regions, offering an effective assessment of the overall performance in building

change detection tasks.
TP

Pie =777
' TP+FP
TP

Rec = Tp 1 FN
2P, X R,
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3.Experiment and Result

To validate the effectiveness of the proposed method for bitemporal remote sensing
building change detection, it was compared with the following advanced methods,
including fully convolutional networks, deep supervision image fusion networks, and
networks combining CNNs and Transformers. All experiments were conducted under
the same dataset and environmental settings.

FC-Siam-Conc: A feature-level fusion method that uses a Siamese fully
convolutional network to extract multi-level features and combines bitemporal
information through feature-level concatenation.

IFN: A multi-scale feature concatenation method that applies channel and spatial
attention to the concatenated bitemporal features at each decoder layer.

MSCANet: A Transformer-based approach that designs a multi-scale context
aggregator to encode multi-scale contextual information and uses a multi-branch
prediction head to enhance deep feature learning.

SNUNet: A multi-scale feature concatenation method that integrates a Siamese
network with NestedUNet to extract high-level features, applies channel attention to
each layer of the decoder, and employs deep supervision to enhance the discrimination
of intermediate features.

1
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BIT: A Transformer-based method that introduces Transformers into change
detection, identifying important regions by modeling the context of bitemporal feature
images and excluding irrelevant changes.

To demonstrate the effectiveness of the proposed method, experiments were
conducted on the LEVIR-CD and WHU-CD datasets, with the results presented in
Tables 1 and 2. The bolded results in the tables represent the performance of the
proposed method. On the LEVIR-CD dataset, the proposed method outperformed all
other models across all metrics, achieving a Precision of 92.94%, Recall of 89.80%, F1
score of 91.34%, and loU of 84.06%. Notably, the proposed method improved the F1
score and IoU by 1.95% and 3.25%, respectively, compared to the best-performing
model, demonstrating its effectiveness in building change detection tasks.

The MSCANet network, which utilized a multi-scale context aggregator to encode
multi-scale information, performed better than other models that did not leverage
multi-scale information, highlighting the importance of multi-scale information in
change detection.

The proposed differential view fusion module employs differential and multi-scale
techniques to capture differential multi-scale information from bitemporal images
during the encoder stage, which is then incorporated into the decoder. This design
contributes to more accurate detection of change regions and effectively enhances the
model's performance.

Method Pre Rec F1
1 FC-Siam-Conc 89.86 84.46 87.08
2 IFNet a0m 8729 88.68
3 SNUNet B88.54 88.01 88.27
4  MSCANet 89.39 89.39 89.39
5 BIT B88.89 87.37 8812
6 Proposed Method 92.94 89.8 91.34

On the WHU-CD dataset, the proposed method achieved improvements in
Precision (Pre), Recall (Rec), F1 score, and IoU, reaching 92.89%, 90.02%, 91.43%,
and 84.21%, respectively, with significant enhancements in the two comprehensive
metrics, F1 and IoU. The improvement in IoU indicates that the predicted label map
generated by the proposed method has the highest overlap with the ground truth label
map, consistent with the visualization results shown in Figure 7.

Overall, comparing the results across both tables, it can be concluded that the
proposed differential view fusion and collaborative perception model excels in
capturing both overall changes and edge information in images. It demonstrates a
strong ability to accurately predict labels and delivers impressive predictive
performance.
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Method Pre Rec F1 loU

1 FC-Siam-Conc 7173 79.97 75.63 60.81
2 IFNet 96.99 80.37 87.9 80.37
3  SNUNet 86.87 87.31 87.24 77.37
4 MSCANet 85.76 88.26 86.99 76.99
5 BIT 84.61 88.36 86.44 7613
6 Proposed Method ~ 92.89 90.02 91.43 84.21

To enhance the overall representation of information within building change areas
and effectively capture small objects, the CPM module was designed, with its internal
multilayer perceptron and coordinate attention focusing on addressing these issues. The
multilayer perceptron captures high-dimensional global information, allowing for
better establishment of long-term dependencies and spatial relationships among
features, while the coordinate attention more effectively detects positional information.
The ablation study data and model visualization results in the table confirm this. On
the LEVIR-CD dataset, the model achieved F1 and IoU scores of 91.11% and 83.58%,
respectively, while on the WHU-CD dataset, it reached 90.52% and 83.68%. The
visualization results in Figures 6 and 7 further demonstrate the effectiveness of these
components.

The effective attention mechanisms within the final model also played a crucial
role, enabling the model to better focus on the differences within the images, thereby
improving performance. The model achieved the best results on the LEVIR-CD and
WHU-CD datasets, with Pre, Rec, F1, and IoU metrics improving to 92.94%, 89.80%,
91.34%, and 84.06%, respectively, on LEVIR-CD, and 92.89%, 90.02%, 91.43%, and
84.21% on WHU-CD. Overall, this model demonstrates excellent performance in high-
resolution building change detection tasks.

4.Conclusion

To address issues such as blurred edge detection, difficulty in capturing overall
information, and the challenge of detecting small targets in building change detection,
this paper proposes a remote sensing image building change detection model based on
a collaborative perception network with a differential view fusion module. The model
is designed with targeted modifications to the encoder and decoder, introducing the
differential view fusion module and the collaborative perception module. These two
modules make full use of multi-scale feature map information and high-dimensional
global image information to adjust the information within the decoder, significantly
enhancing the model's performance in building change detection tasks. Extensive
experiments were conducted on the LEVIR-CD and WHU-CD public datasets. The
results demonstrate that the proposed method achieves optimal performance compared
to other advanced models. However, the use of Siamese feature extractors and
differential techniques leads to a certain level of resource consumption. Therefore,
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future research will focus on developing lightweight models to reduce resource
consumption while maintaining excellent detection performance.
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Introduction: The root locus method is widely known for analyzing the stability of
control systems. The root locus represents the trajectory of the root movement in the
complex root plane, while simultaneously changing one or two parameters of the
characteristic equation. From here the second parameter changes discretely. The author
of this method is the famous American scientist Walter Richard Evans.

Control systems, where parameters change within large limits, are robust systems.
For the analysis of such systems, it is possible to use the method of root locus.

The study of control systems is related to the criteria of their sustainability. In such
a study, to assess the stability of the system, it is necessary to determine the location of
the roots of the characteristic equation in the complex plane of the roots. This is
important for stability analysis.

Studying the location of the roots of the characteristic equation of the complex
plane of roots is difficult, if the parameters of the characteristic equation, vary within
large limits. In this case, we are talking about robust control and the problem of robust
stability.

The root locus method allows to solve problems of this type. Using the Evans
method, it is possible to determine the trajectories of root movement only by changing
one or no more than two parameters of the characteristic equation [1].

In the case of robust or rough systems, all parameters of the characteristic equation
can vary within wide limits. This circumstance complicates the analysis of the system
when using classical methods of root locus. Therefore, in the article, we will discuss
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not only the analytical images necessary for constructing root locus but also their
graphical properties, which will help us analyze and determine the trajectories of the
roots and the conditions for the stability of the system [2].

To determine the robust stability of a control system can use the theorems of V.
Kharitonov. According to the strong and weak theorems of Kharitonov, regardless of
the degree of the polynomial, whose parameters change, for robust stability of the
system, it is necessary to determine the stability of only four polynomials.

The article examines the root locus of equations of different orders.

Let's look at the steps necessary to build a root locus. At the first stage, it is
necessary to define the starting and final points of the root locus. The values of these
points are calculating in the following way:

Let's assume that we have a given equation of the following form:

i=o0 Ci Xnt=0. 1)
Rewrite the given equation in form:
Fo(X) + kGp(X) =0 (2)

Converting equation (1) into this form makes it easier to construct a root locus. In
this equation, F,(X) is an a-order polynomial and G, (X) is a b-order polynomial, (b <
a). The starting points of the root locus are the solutions of the equation F,(x) = 0,
and the final points are the solutions of the equation G, (x) = 0. Judging by the graphic
properties, the root begins to move from the starting point and moves to the final point
or infinity. In the first step, these points must be identified and marked on the complex
root plane.

Then the multiple roots of the root locus are calculated. The multiple roots are the
points where several roots meet at the same time.

The following type of equation is used for this:

F,(0)Gp' (x) — Gp () F,' (x) = 0. 3)

The next stage of constructing root locus is analysis their graphic properties. In
particular, it is necessary to determine the relative position of the starting and final
points of the root locus; Any point on the real axis can belong to the root locus; The
trajectory of the root locus can be either “positive” or “negative.” If needed, the
asymptotes of the root locus will be defined, to which the root trajectories
asymptotically approach. It is also important to find the parameter k at any point of the
root locus.

Knowledge of the graphical properties of root locus simplifies their construction.
At the same time, if we analyze the relationship between the roots and coefficients of
the polynomial, this process will become even simpler. In this case, we obtain a system
of nonlinear equations. They can be solved for a fourth-order polynomial. For higher-
order polynomials, it is impossible to find the roots analytically. After constructing the
graph of the root locus, it becomes possible to find the roots for various values of the
parameters of the high-order polynomial [3].

It is also important to represent the root locus equation in a reduced form. If we
write such an equation in the form (2), the starting points are located on the unit circle.

For example, if we have a general equation of the following type:

X"+CX"+1=0. 4)
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In this equation n,m € N and n > m (4) The starting points of the equation are
located on a circle with radius 1. And if C — oo, then from n starting root (n-m) the
roots tends to infinity. (4) The starting points of the equation are calculated as follows:

X = e]%(2k+1) | 5)
where k =0,1,2,...,(n —1). If C - oo, then from equation (4) we have: X™ =0
and we find the final point, placed at the Center of Coordinate System.

Let’s construct a root locus for a third-degree equation:
X3+dX?+d,X+d;=0 (6)
where X is a variable, and d,,d,,ds; € R. According to equation (2), we must
construct the root locus of the following equations:
X+d, =0
X+d)X+d,=0 (7)
(X +d)X+dy)X+d;=0.
According to equation (7), we first plot the root locus when one parameter changes,
then - two, and finally all three at the same time.
It is relatively easy to determine the root locus of the first two equations. Their
graph is shown in Fig. 1 and Fig. 2.
According to the last equation of (7), the root locus should be constructed. In this
case F3(X) = X3 +d, X% +d,X and Go(X) = 1.

Root locus equation is:
2 2

(F(S)——F”(5)+ (G (8) =57 G (8) + ) —

—(F,(6) — ?Fé”(6)+...)(6b(6) - ;Gb (6)+...) =0. (8)
(X = § + jw). Parameters of the root locus calculation formulas, in the real and
Imaginary points are:

Az & T

Figure. 1. Root locus for equation | (7). Figure. 2. Root locus for equation Il (7).

Fa(6)——Fé’(6)+ p<4>(5)
kl = - " (4) (9)
Gb(é‘)—FGb (5)+ch (8)-..

FL(8)- “’ZF"’((S)+‘°4F(5)(5)
ky, = —— . - . (10)
cb(s)——cg”(5)+—c( )(8)=...

According to the formula (8) we will have:
36 +2d,6 +d, — w? =0. (11)
In canonical form, equation (11) is given as follows:

223



TECHNICAL SCIENCES
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

(6+d1/3)2 _ (1)2 _
0.11(d;2-3d;)  0.33(dy%-3d;) 1 (12)
The resulting formula is an equation of a hyperbola, or it gives two intersecting
lines.
Build Root locus and calculate parameter d3, w.,, ds¢r.

If d,*—3d, > 0, then the true axis of the hyperbola is: O.33\/(d12 — 3dy);

If d,® — 3d, < 0, then the true axis of the hyperbola is: \/0.33(d12 —3d,);

If d,> —3d, =0, then d, = d,*/3 and we have two intersecting lines w =

++/3(8 + d,/3).Fig. 3. shows the root movement trajectories for the given three cases,
when

d, = 3,d, = 2 hyperbolas 1 and 2; d, = 3,d, =4 hyperbolas 3 and 4; d, =
3,d, = 3 Asymptotes of hyperbolas.

The point of intersection of the given hyperbolas is with coordinates: (—d,/3;0)
[4].

We used MATLAB to construct the root locus. Below is a fragment of the program
in MATLAB:

“>> delta=-0.4255:0.01:1;

>> hold on

>> om1=sqrt(3*(delta+1).2-0.33*3);

>> plot(delta,oml)

>> om2=-sqrt(3*(delta+1)."2-0.33*3);

>> hold on

>> plot(delta,om?2).”

0 1

-3 2 -1 }
Figure. 3. Root locus for equation 111 (7).

The value of parameter d is calculated using (9) equation:
d; = w?(365+dy) — 6% —d, 6% —d,6 (13)
If d, = d,*/3, then d; = d,*/27 In this case, we will have a triple root: § =
—d, /3 and the formula (6) takes the form:
(6+d;/3)3=0 (14)
Critical frequency will be: w,, = +./d; and ds,. = d,d,.
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It is also possible to build the root locus of the reduced equation. In this case, the
starting points are located on the unit circle and the number of parameters is reduced
by one. If the equation of the root locus cannot be reduced to the canonical form, then
it is constructed point by point using special systems of equations.
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Predicting student success is very important for modern education. It allows you
to identify potential problems at the early stages of training and take measures to
eliminate them. This may include additional support and resources that can
significantly improve student academic performance. Accurate prediction allows
teachers and administrators to respond in a timely manner to the difficulties students
face and provide effective strategies to improve their performance.

Modern learning management systems, such as Moodle, play an important role,
because they collect a large amount of data about the work and activity of students in
the educational environment. Accumulated volumes of information about students,
including their activity on the platform, participation in courses and test results, allow
the creation of predictive models that can predict student success, as well as identify
possible problems in the educational process [1]. An important part is precisely the
amount and variety of data, because the more information, the more accurately it is
possible to predict academic results. Today, student performance prediction actively
uses machine learning methods such as: decision tree (DT), artificial neural networks
(ANN), support vector machine (SVM), K-nearest neighbor (KNN), linear regression
(LR) and naive Bayes (NB) [2]. These technologies make it possible to analyze large
amounts of data and identify patterns that may indicate the likelihood of successful
course completion and a passing grade. Early prediction is especially important to
detect problems before they become serious. If potential difficulties are detected at an
early stage, help can be provided in time, which significantly increases the chances of
students to successfully complete the course. Early intervention helps reduce failure
rates and improve overall learning outcomes.

A previous study showed that the constructed model with a random forest
algorithm for predicting the success of students according to their attendance has an
accuracy of 80% [3]. This confirms its effectiveness in basic analysis, but more data is
needed to achieve higher accuracy. For this purpose, the UVPlayer plugin for Moodle
was developed, which collects detailed information about the interaction of students
with educational video materials [4]. The main signs of interaction were: the duration
of watching the video, the status of whether the video was watched to the end, the
number of clicks on the play, pause and stop buttons. Tracking full or partial viewing

226



TECHNICAL SCIENCES
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

of a video can help identify parts of the material that students may be missing or
struggling with. Collecting data on the number of clicks on the "stop"”, "pause" and
"play"” buttons allows for a more detailed analysis of how students interact with the
video. Pressing "pause™ frequently may indicate that the student needs more time to
understand the material or that the video is too fast. The duration of video viewing in
the plugin is measured in minutes. If the student watches the video only partially or
with a long pause, this may indicate a lack of motivation or difficulty with the material.
Combining this data with other metrics, such as attendance, can predict academic
success and identify students who may need extra help or support. To test the
hypothesis about increasing the accuracy of the model's prediction, data was collected
from the Moodle database and the developed UVPlayer plugin on student visits and
their interaction with educational video materials and exported to a csv file. In order to
link grades, visits and interaction with video materials from each subject in one table,
a unique identifier "id_student™ was used for each student, which was used to group
data.

The prediction model was created using the Python programming language
using the Scikit-learn library [5]. A random forest algorithm was used to perform the
task of classification in predicting success [6]. Before training the model, the raw data
were split into training and test samples to test how well the model trained on the
training sample could predict new classes of data. The amount of data taken for
processing was 2599 user samples, which were distributed in the ratio 520/2079. The
training sample contained 2079, and the test sample - 520. Dividing the data into
training and test samples helps to avoid overtraining the model [7]. Evaluation and
quality control of the model was carried out on the basis of a test sample. The model is
built according to the following characteristics: general attendance, attendance at
lectures, laboratory and practical classes in each discipline, duration of watching video
materials, video viewing status (yes/no), number of button presses: play, pause and
stop for each discipline.

To display the correlations between all features and the target variable, a graph
representing the correlation matrix was constructed, it is presented in fig. 1. This allows
a better understanding of how the various characteristics are interrelated with each
other and with the target variable DisciplineMark. Each square in the matrix shows the
correlation value between two features or between a feature and a target variable.
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Figure 1. Correlation matrix between traits and the target variable
The obtained correlation matrix shows the following dependencies:

- LectionVisitPercent and TotalVisitPercent have a correlation of 0.62, indicating a
moderate positive correlation. This means that as the lecture attendance rate increases,
the total attendance rate often increases as well.

- Duration and Completed have a high correlation coefficient of 0.83, which indicates
a strong relationship. This may mean that the longer the interaction time, the higher the
probability that the action will be completed.

- PlayCount and Duration also have a high correlation (0.60), indicating that the more
times played, the longer the playtime.

- TotalVisitPercent has a moderate positive correlation (0.29) with DisciplineMark.
This means that as the overall percentage of visits increases, the probability of getting
a score greater than or equal to 60 increases.

- Completed also has a moderate positive correlation (0.29) with DisciplineMark,
which may indicate that completing the interaction is important for higher scores. .
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The model's confusion matrix allows to calculate how many students the
prediction was made correctly. The resulting confusion matrix for the created model is
presented in fig. 2.

Confusion Matrix

105 52

True
Negative
1

Positive

1
Negative Positive

Predicted

Figure 2. Confusion matrix for logistic regression

The following indicators were chosen as the main criteria of model efficiency:
accuracy, balanced accuracy, sensitivity, specificity, AUC and ROC curve. These
indicators are calculated on the basis of the so-called confusion matrix [8]. Based on
the obtained matrix, values characterizing the overall classification accuracy were
calculated, namely: sensitivity, accuracy, specificity, balanced accuracy. The results of
the calculations are shown in Table 1.

Table 1.
Calculation of values characterizing the overall accuracy
Method Accuracy | Sensitivity | Specificity | Balanced AUC
accuracy
Random forest 0.861 0.944 0.668 0.806 0.858
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For a visual assessment of the model's ability to correctly classify, taking into
account different threshold values, an ROC (Receiver Operating Characteristic) curve
was constructed [9]. The ROC curve reflects the classifier's ability to correctly
recognize positive classes and reject negative classes when the threshold value is
changed. The constructed ROC curve is presented in fig. 3.

ROC Curve
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Figure 3. Random forest ROC curve graph

The ROC curve plot for the random forest method shows that it has a well-
defined area under the curve that is more curved up and to the left, which indicates the
effectiveness of the model. This result is a good enough starting point, but further
research may require more data to obtain a more accurate result.

The study showed that the accuracy of the success prediction model with the
random forest algorithm when adding data from the developed UVPlayer plugin for
Moodle increased to 86%, which is 6% more than the previous success prediction
model based on attendance. A comparison of the obtained values with those in the
previous study is presented in table 2.
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Table 2.

Comparison of the calculated values of the effectiveness of forecasting models

Forecasting by Accuracy | Sensitivity Specificity Balanced | AUC

sign accuracy
Attendance 0.80 0.925 0.389 0.657 0.73
Attendance and 0.86 0.944 0.668 0.806 0.858

Interact with video

The constructed confusion matrix and the calculated classification accuracy
values confirmed in practice that the added data on students' interaction with
educational video materials increased the accuracy of the success prediction model.
Therefore, the integration of such data is an important step to achieve more accurate
results in predicting student performance. The constructed graph of the ROC curve
showed that the obtained model copes better with the task of classification. Overall
accuracy increased by 6%, balanced accuracy increased by 14.9%, specificity
increased by 27.9%. Sensitivity changed the least, by only 1.9%. A further increase in
forecasting accuracy is possible due to an increase in the amount of data for training
and studying the model, as well as due to additional data on the interaction of students
with other educational materials.
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Introduction. Occupational safety is a critical concern for industries characterized
by high risks of accidents and injuries, such as mining, construction, oil and gas, and
chemical manufacturing. These sectors, due to their inherently hazardous
environments, face unique challenges in managing and mitigating safety risks.
Ensuring the safety of workers not only protects human lives but also contributes to
the financial stability and reputation of the company. In this context, effective
accounting and analysis of occupational safety costs become indispensable tools for
companies operating in high-risk industries.

Keywords: occupational safety costs, high-risk industries, cost accounting, safety
management systems, risk assessment.

Traditional methods of accounting for safety costs have often been limited to direct
and easily measurable expenses. However, the complexities of modern industrial
operations demand more sophisticated and comprehensive approaches. This article
delves into the evolution of cost accounting for occupational safety, explores modern
methodologies, and discusses how these methods can be effectively implemented in
high-risk industries.

Traditional Methods of Accounting for Occupational Safety Costs

In the past, accounting for occupational safety costs was largely a straightforward
exercise, focusing primarily on direct costs. These included:

1. Personal Protective Equipment (PPE): Expenses for equipment that protects
workers from specific hazards, such as helmets, gloves, safety glasses, and protective
clothing.

2. Safety Training: Costs associated with educating workers about potential
hazards and safe practices in the workplace.
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3. Medical Care and Compensation: Direct medical costs and compensation
payments to workers injured on the job, as well as insurance premiums related to
worker compensation.

4. Regulatory Compliance: Expenses incurred to meet the legal requirements set
by occupational health and safety regulations.

These costs were often itemized separately in company budgets, providing a clear
but limited view of the financial outlay for workplace safety. However, this approach
did not account for the broader, more complex economic implications of workplace
safety, such as the indirect costs of accidents and the long-term benefits of preventive
measures [1].

Limitations of Traditional Methods

The traditional approach, while providing a basic understanding of safety-related
expenditures, has significant drawbacks:

« Invisibility of Indirect Costs: Many costs associated with workplace safety are
indirect and therefore harder to quantify. These include costs related to lost
productivity, equipment downtime, accident investigations, legal fees, and potential
increases in insurance premiums. Ignoring these costs can lead to a significant
underestimation of the true financial impact of workplace accidents.

« Short-Term Focus: Traditional methods often focus on immediate, direct costs,
neglecting the long-term financial benefits that can be realized through investment in
safety. For example, the reduction in accident rates through proactive safety measures
can lead to substantial savings over time.

o Limited Risk Management Integration: By treating safety costs as isolated
budget items, traditional accounting methods fail to integrate them into broader risk
management strategies. This can result in a reactive approach to safety, where resources
are allocated after incidents occur, rather than preventing them in the first place [2].

Modern Approaches to Cost Accounting and Analysis

To address the limitations of traditional methods, companies in high-risk industries
are increasingly adopting modern, more comprehensive approaches to accounting for
occupational safety costs. These approaches provide a more accurate and holistic view
of the financial implications of safety, helping companies better manage their resources
and mitigate risks.

1. Total Cost of Safety (TCS)

The Total Cost of Safety approach is designed to provide a complete picture of all
costs associated with ensuring workplace safety. This method goes beyond direct costs
to include indirect and hidden costs, offering a more comprehensive view of the
financial impact of safety-related incidents and investments.

o Comprehensive Cost Analysis: TCS captures a wide range of costs,

including those related to preventive measures, incident response, and the
economic impact of production disruptions. This approach helps companies understand
the true cost of maintaining safety and the potential savings from proactive safety
management.

o Strategic Decision-Making: By providing a detailed breakdown of safety
costs, TCS supports more informed decision-making. Companies can prioritize
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investments in safety measures that offer the greatest return on investment, ensuring
that resources are allocated effectively.

2. Risk-Based Costing

Risk-Based Costing involves assessing safety costs based on the likelihood and
potential severity of incidents. This approach enables companies to allocate resources
more efficiently, focusing on areas with the highest risk and greatest potential for harm.

o Prioritization of High-Risk Areas: By identifying and focusing on high-
risk areas, companies can prevent accidents before they occur, potentially reducing
overall safety costs in the long run.

o Enhanced Risk Management: Integrating risk assessment with cost
accounting allows for more precise forecasting of potential financial impacts,
improving the company’s ability to manage risks effectively. This proactive approach
to safety can lead to a significant reduction in both the frequency and severity of
workplace accidents.

3. Use of Digital Technologies and Data Analytics

The rapid advancement of digital technologies has revolutionized the way
companies track, analyze, and manage safety data. Technologies such as Big Data
analytics, the Internet of Things (IoT), and Artificial Intelligence (Al) offer powerful
tools for enhancing occupational safety and reducing costs.

o Real-Time Monitoring and Reporting: [oT devices can monitor workplace
conditions, worker behavior, and equipment performance in real-time. This data
provides immediate feedback, enabling companies to identify and address potential
hazards before they lead to accidents.

o Predictive Analytics: By analyzing historical safety data, companies can
identify patterns and trends that may indicate an increased risk of accidents. Predictive
analytics tools can help companies anticipate and prevent incidents, reducing both the
human and financial costs of workplace accidents.

o Integration with Business Intelligence Systems: Modern data analytics
tools can integrate safety cost data with broader business intelligence systems,
providing a holistic view of how safety performance impacts overall business
performance. This integration enables companies to make data-driven decisions that
enhance safety while also improving operational efficiency.

4. Integration of Occupational Safety Costs into Overall Business Processes

A key trend in modern occupational safety management is the integration of safety
costs into the overall business management framework. This approach ensures that
safety is not treated as a separate or isolated concern but as an integral part of overall
business strategy and operations.

o Alignment with Corporate Objectives: By integrating safety costs into
overall business processes, companies ensure that safety initiatives align with corporate
objectives, such as productivity goals, operational efficiency, and corporate social
responsibility.

o Cross-Departmental Collaboration: Integrating safety into business
processes encourages collaboration across departments, ensuring that safety
considerations are factored into decision-making at all levels of the organization. This
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holistic approach can lead to more effective safety management and a stronger safety
culture.

o Continuous Improvement: Ongoing integration of safety cost data with
other business metrics supports a culture of continuous improvement, where safety is
consistently monitored, assessed, and enhanced [3].

Benefits of Modern Cost Accounting Methods

The adoption of modern methods for accounting occupational safety costs offers
numerous benefits to companies, particularly those operating in high-risk industries.

1. Improved Forecasting and Planning Accuracy

Modern accounting methods provide a more comprehensive view of safety costs,
enabling more accurate forecasting and budget planning. Companies can anticipate
future costs more reliably and allocate resources more effectively, ensuring that safety
budgets are adequate and well-targeted.

2. Cost Optimization

By identifying inefficiencies and unnecessary expenditures, modern methods help
companies optimize their safety-related spending. This is particularly important in
high-risk industries, where safety costs can be substantial, and optimizing these costs
can lead to significant savings.

3. Enhanced Safety Culture

The systematic approach to safety cost accounting promotes a culture of safety
throughout the organization. When safety is integrated into all aspects of business
operations, it becomes a shared responsibility, leading to greater awareness and
commitment to safety at all levels.

4. Reduction in Accident Rates

Modern approaches that emphasize risk-based costing, predictive analytics, and
real-time monitoring contribute to a reduction in workplace accidents. By proactively
identifying and addressing potential hazards, companies can prevent accidents before
they occur, improving overall safety performance.

5. Long-Term Economic Benefits

Investments in safety, when properly accounted for and managed, can yield long-
term economic benefits. These include reduced legal and compensation costs, lower
insurance premiums, and enhanced reputation, which can lead to increased business
opportunities and market competitiveness.

6. Enhanced Regulatory Compliance

Modern cost accounting methods also help companies maintain and exceed
regulatory compliance standards. By systematically tracking and managing safety
costs, companies can ensure that they meet or exceed industry regulations, avoiding
costly fines and enhancing their reputation with regulators, customers, and employees
[4].

Case Studies and Practical Applications

To illustrate the practical application of modern safety cost accounting methods,
consider the following case studies from high-risk industries:

1. Mining Industry:
A large mining company implemented a Total Cost of Safety approach, which revealed
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that indirect costs, such as productivity losses due to downtime, were significantly
higher than previously estimated. By reallocating resources to preventive measures, the
company reduced accident rates and improved overall efficiency, leading to substantial
cost savings.

o Outcome: The company saw a 25% reduction in accident-related costs
within two years, with a corresponding increase in worker morale and productivity.

2. Construction Industry:
A construction firm used IoT technology to monitor safety conditions on-site in real-
time. By analyzing data from sensors, the company was able to identify patterns of
unsafe behavior and environmental conditions that led to accidents. This information
was used to redesign work processes and enhance training programs, resulting in a
marked decrease in incidents and associated costs.

o Outcome: Incident rates decreased by 30% in the first year, with a 15%
reduction in insurance premiums due to improved safety performance.
3. 01l and Gas Industry:

An oil and gas company integrated risk-based costing into its safety management
system. By focusing resources on the highest-risk operations, the company reduced the
frequency and severity of accidents, leading to a decrease in insurance premiums and
an improvement in overall safety performance.

o Outcome: The company experienced a 20% reduction in severe incidents
and a significant improvement in operational efficiency, leading to cost savings and
enhanced regulatory compliance.

4. Chemical Manufacturing:
A chemical manufacturing firm implemented advanced data analytics to track and
predict safety-related incidents. By integrating safety data with production and
maintenance records, the company was able to identify high-risk periods and
conditions, allowing for timely interventions.

o Outcome: Predictive maintenance and targeted safety interventions
reduced unplanned downtime by 15% and accident-related costs by 40% over three
years [3].

Challenges and Future Directions

While modern approaches to accounting for occupational safety costs offer
numerous benefits, they also present challenges that companies must address to realize
their full potential.

1. Data Integration and Management

The use of digital technologies and data analytics requires effective data integration
and management systems. Companies must invest in the infrastructure and expertise
needed to collect, analyze, and act on safety data in real-time. This can be a significant
challenge, particularly for smaller companies or those with limited resources.

2. Cultural and Organizational Barriers

Integrating safety costs into overall business processes requires a cultural shift
within the organization. Companies must foster a safety-first mindset at all levels,
ensuring that safety considerations are embedded in decision-making processes. This
may require changes to organizational structures, processes, and incentives.
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3. Balancing Costs with Benefits

While modern methods offer the potential for significant cost savings, companies
must carefully balance the costs of implementing these methods with the anticipated
benefits. This requires a strategic approach to investment in safety technologies and
processes, ensuring that they align with broader business goals.

4. Regulatory and Industry Standards

As safety management practices evolve, regulatory and industry standards may also
change. Companies must stay abreast of these developments and ensure that their
safety accounting practices remain compliant. This may involve regular reviews and
updates to accounting methods and systems.

Conclusion. Modern approaches to accounting for occupational safety costs in
high-risk industries represent a significant advancement over traditional methods. By
adopting comprehensive and integrated methods such as Total Cost of Safety, Risk-
Based Costing, and leveraging digital technologies, companies can gain a deeper
understanding of the financial implications of their safety programs. These approaches
not only help optimize safety-related expenditures but also contribute to the
development of a proactive safety culture and a reduction in workplace accidents.

The benefits of these modern methods extend beyond cost savings to include
enhanced regulatory compliance, improved worker morale, and a stronger reputation
in the market. However, to fully realize these benefits, companies must address the
challenges associated with data integration, organizational culture, and balancing costs
with benefits. As digital technologies and data analytics continue to evolve, they will
play an increasingly important role in shaping the future of occupational safety cost
management, offering new opportunities for companies to enhance both safety
performance and financial outcomes.

In conclusion, the shift towards more sophisticated and comprehensive methods of
accounting for occupational safety costs is not just a response to regulatory pressures,
but a strategic move that aligns with the broader goals of sustainability, efficiency, and
corporate responsibility. By investing in modern safety management practices, high-
risk industries can not only protect their workforce but also achieve long-term financial
success and resilience in an increasingly competitive and regulated environment.

Acknowledgement:The research paper has been prepared within the R&D project
«Improving the system for accounting and analyzing occupational health and safety
costs in industries with a high risk of occupational accidents» (RRN AP19680581),
operated by the RSE on REM «Republican Research Institute for Occupational Safety
and Health of the Ministry of Labour and Social Security of the population of the RK».

References
1. Katsuro, P., et al. (2020). "Occupational Safety and Health in High-Risk
Industries." Safety Science, 123, 104567.
2. Zhang, S., et al. (2019). "Cost-Benefit Analysis of Safety Investments in High-
Risk Industries." Journal of Safety Research, 69, 67-77.

238



TECHNICAL SCIENCES
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

3. Lingard, H., & Rowlinson, S. (2015). "Occupational Health and Safety in
Construction Project Management." Routledge.

4. Hofmann, D. A., & Burke, M. J. (2017). "The Role of Occupational Safety and
Health in High-Risk Industries: An Organizational Perspective." Annual Review of
Organizational Psychology and Organizational Behavior, 4(1), 29-54.

5. Reese, C. D. (2018). "Occupational Health and Safety Management: A Practical
Approach." CRC Press.

239



TECHNICAL SCIENCES
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

APPLICATION OF MACHINE LEARNING METHODS IN
PREDICTING FUNCTIONAL RECOVERY IN ISCHEMIC
STROKE PATIENTS

Shijia Huang,
Fu Foundation School of Engineering and Applied Science, Columbia University,
New York, USA

Su Diao,
Department of Industrial & Systems Engineering, Auburn University,
Alabama, USA

Yajie Wan
Department of Computer Science, Brown University,
Providence RI, USA

Abstract: This paper explores the application of machine learning (ML) in
predicting functional recovery in patients with ischemic stroke. As technology
advances, ML shows significant potential in the field of stroke medicine, especially in
the areas of big data analytics and personalized medicine. Studies have shown that ML
algorithms can improve the accuracy of stroke image analysis, subtype classification,
risk assessment, treatment guidance, and prognosis prediction. However, the
widespread use of ML still faces challenges such as data standardization, model
validation, privacy, and bias. This paper reviews the current application status of ML
in the field of stroke, discusses the challenges faced, and looks forward to the future
development direction, aiming to promote the practical application of ML technology
in the diagnosis and treatment of stroke to improve the prognosis and quality of life of
patients.

Keywords: Machine Learning; Ischemic Stroke; Functional Recovery Prediction;
Big Data Analytics

1. INTRODUCTION

Stroke remains one of the leading causes of disability and mortality worldwide,
underscoring the urgent need for advanced technologies to enhance its diagnosis,
treatment, and patient prognosis. Recent advancements in machine learning (ML) have
emerged as a promising tool in stroke medicine, offering the capability to analyze large
datasets efficiently and drive personalized and precision medicine approaches. This
review explores the application, challenges, and future directions of ML in stroke
medicine.

Over recent years, various ML algorithms have been introduced and widely applied
across different domains of stroke medicine. These models have demonstrated
significant accuracy in imaging analysis, stroke subtype classification, risk assessment,
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treatment guidance, and prognosis prediction. Despite the substantial potential of ML
in stroke medicine, several challenges remain. Key issues include the need for
standardized and interoperable data collection, robust model validation and
generalization, and ethical considerations concerning privacy and bias. Furthermore,
integrating ML models into clinical workflows and establishing regulatory frameworks
are crucial for ensuring widespread adoption and impact in routine stroke care.

Machine learning has the potential to revolutionize stroke medicine through precise
diagnosis, tailored treatment options, and improved prognostication. Ongoing research
and collaboration among clinicians, researchers, and technologists are essential to
overcoming these challenges and fully realizing the potential of ML in stroke care,
ultimately enhancing patient outcomes and quality of life. This review aims to
summarize the current impacts of ML on stroke diagnosis, treatment, and prognosis
assessment while also exploring the prospects of these technologies in combating this
debilitating disease.

2. Related Work

2.1 Prediction analysis of stroke incidence

Stroke is a medical condition in which cells die due to insufficient blood flow to
the brain. There are two main types of stroke: ischemic stroke (caused by lack of blood
flow) and hemorrhagic stroke (caused by bleeding). Both cause parts of the brain to
stop functioning properly.

Signs and symptoms of a stroke may include an inability to move or feel on one
side of the body, problems understanding or speaking, dizziness, or loss of vision on
one side. Signs and symptoms usually appear shortly after a stroke has occurred. If
symptoms last less than an hour or two, a stroke is a transient ischemic attack (TIA),
also known as a mini-stroke. Hemorrhagic strokes can also be accompanied by severe
headaches. The symptoms of a stroke can be permanent. Long-term complications may
include pneumonia and loss of bladder control.

The main risk factor for stroke is high blood pressure. Other risk factors include
high blood cholesterol, smoking, obesity, diabetes, previous TIA, end-stage kidney
disease, and atrial fibrillation.

Ischemic stroke is usually caused by a blocked blood vessel, although there are
some less common causes. Hemorrhagic strokes are caused by bleeding directly into
the brain or the space between the large meninges.

A ruptured brain aneurysm could have caused the bleeding. Diagnosis is usually
based on a physical examination, supplemented by medical imaging such as CT or MRI
scans. A CT scan can rule out bleeding but not necessarily ischemia, and early CT
scans usually do not show ischemia. Other tests, such as an electrocardiogram (ECG)
and blood tests, are done to identify risk factors and rule out other possible causes.
Hypoglycemia may also cause similar symptoms.

Early identification of learning difficulties is a key challenge and need in education.

The learning difficulties that many students face can be caused by a variety of factors,
including individual differences, learning styles, socioeconomic background, and
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mental health. [6][7]Traditional educational assessment methods often rely on
standardized tests and periodic exams, which, while providing certain data, often fail
to capture students' overall learning status and potential learning difficulties. In
addition, educators and school administrators are often faced with the challenge of
effectively identifying and supporting students who may face learning challenges,
given limited resources. Traditional methods of educational assessment rely mainly on
standardized tests and periodic examinations. [8][9]For example, the annual
standardized tests used by many schools, despite providing a comprehensive
assessment framework, often fail to identify students' specific learning difficulties on
time. For example, one study showed that standardized tests. At the same time, they
can assess students' subject basics but are not effective at capturing the specific
challenges students face at each stage of the learning process due to their long testing
cycles, which limits the effectiveness of schools in academic support and personalized
instruction.

2.2 China National Stoke Registry, CNSR

Stroke is the second leading cause of death globally and the leading cause of death
and disability in our country. Acute ischemic stroke (AlS), which accounts for 80% of
all strokes, has a high rate of disability, mortality and recurrence. The use of predictive
models to accurately predict the prognosis of AIS patients, improve the accurate risk
stratification of patients and the management of diagnosis and treatment strategies,
optimize the allocation of medical resources, and thus improve the prognosis of
patients are indispensable links in the secondary prevention of stroke. With the advent
of the era of big data, the improvement of computer computing power, and the update
of algorithms, machine learning has made great progress in disease prediction. Among
them, various integrated models (such as various tree models) have gradually shown
some advantages in disease prediction. In this study, the China National Stroke
Registry (CNSR) database was used to investigate the factors related to 1-year
functional prognosis of newly diagnosed AIS patients, and the predictive performance
of the machine learning model and logistic model was compared, providing references
for related research and clinical work.

Globally, stroke is the second leading cause of death, accounting for 11.6% of all
deaths in 2019, of which ischemic stroke, accounting for 62.4% of all stroke cases, is
the most common type and is the leading cause of neurological death and adult
disability, creating a significant health and economic burden. Recently, Chinese
scholar Pu et al. published a study based on GBD data from 1990 to 2019 in the journal
Stroke, predicting a significant increase in the incidence of ischemic stroke from 2020
to 2030. Mortality and Disability-Adjusted Life Years (DALYs) may decline
significantly. Using data from the 1990-2019 Global Burden of Disease Study, A
generalized additive model was used to estimate the Estimated annual percentage
change (EAPCs) and predict trends in ischemic stroke mortality and DALY's from 2020
to 2030.
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Figure 1. The tren'is and projections of age-standardized incidence rate, death rate,
and disabilityadjusted life years rate of is chemic stroke between 1990 and 2030 at
the global level.

Globally, the number of ischemic stroke cases, deaths and DALY's increased from
4.07 million, 2.05 million and 40.5 million respectively in 1990 to 7.86 million, 3.15
million and 62.53 million in 2020. It is estimated that by 2030, the global incidence of
ischemic stroke will continue to rise to 9.62 million, and the number of deaths and
DALYs will decrease to 2.45 million and 57.89 million, respectively. In the meantime,
The global age-standardized incidence, mortality and DALY rates of ischemic stroke
decreased from 86.64/100,000, 41.76/100,000 and 846.06/100,000 in 1990 to
81.72/100,000, 2644/100,000 and 597.41/100,000 in 2020, respectively. The age-
standardized incidence rate will continue to rise to 89.32/100,000 (EAPC=0.89), while
the standardized mortality rate and DALY rate will decrease to 18.28/100,000 (EAPC=
3.58) and 500.37/100,000 (EAPC=1.75), respectively.

The age-standardized incidence of ischemic stroke in 2030 was higher in women
(90.70/100,000) than in men (87.64/100,000). In addition, projections indicate
increased age-standardized mortality and DALY rates due to ischemic stroke (EAPC
3.68 and 5.30, respectively) in countries with the lower sociodemographic index (SDI)
quintile.
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Figure 2. The trends and projections of incidence rate of ischemic stroke between 1990 and 2030 by age groups.

At the country level, the largest increase in age-standardised incidence of ischemic
stroke is projected for 2020-2030 in Cyprus (EAPC=4.16), followed by Palestine
(EAPC=3.50) and South Africa (EAPC=2.64).

Current strategies and measures for primary prevention of ischemic stroke may be
inadequate, and universal primary prevention of stroke must be promoted globally. In
low SDI countries, measures are needed to prevent further increases in age-
standardized mortality and DALY rates due to ischemic stroke. In some developed
countries, the rise in DALY due to ischemic stroke should be vigilant.

3. Predictive characteristics of ischemic stroke patients

3.1 Pathophysiology of Stroke

A stroke or cerebrovascular accident is a sudden onset of neurological dysfunction
caused by a focal blockage of a blood vessel. Due to the complex anatomy of the brain
and blood vessels, the manifestations of stroke are variable. It is caused by a decrease
in blood flow to the brain and lasts for more than a few seconds, leading to a rapid
depletion of neuronal energy and, if it continues to stop blood flow, death of brain
tissue. If blood flow returns, the symptoms may be temporary and are called transient
ischemic attacks. The decrease in blood flow to the brain depends on the location of
the blockage, systemic blood pressure, and the anatomy of individual blood vessels.
Infarct occurs when blood flow falls below a certain threshold, while non-infarct
ischemia occurs if blood flow recovers within a certain time. If blood flow is not
restored, the surrounding reversible dysfunctional tissue will become infarcted, defined
as an "ischemic penumbra." Infarcts occur in two ways: necrosis and apoptosis.
Ischemia causes cell death by losing glucose and oxygen in neurons, leading to
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adenosine triphosphate failure and blockage of the ion pump, cell depolarization, and
cell damage. It also causes the release of free radicals, which can further damage cells.

As shown in the penumbra, cell death occurs when ischemia is mild. Fever and
hyperglycemia can aggravate brain damage during ischemia, so preventive measures
are recommended. The value of mild hypothermia in improving stroke outcomes is still
being investigated (Kuriakose and Xiao, 2020).

3.2 Diagnosis of stroke: Clinical approach

Evidence suggests that "time is brain” (Von Kummer, 2019), and accurate
diagnosis is critical to enhancing stroke treatment. According to the NINDS study
group, patients treated with tissue plasminogen activators showed evidence of early
and long-term improvement, were more than 30% more likely to have mild or no
disability on the assessment scale after three months, and accurate stroke diagnosis
allowed appropriate interventions to be implemented promptly. Significantly improved
patient outcomes and recovery (National Neurological Disorders and Stroke rt-PA
Study Group, 1995). When the patient arrives at the emergency department, the correct
clinical approach is the first and most critical step to an accurate diagnosis. The
presentation of a stroke can largely depend on the area of the lesion.

The strong correlation between clinical neurological signs and symptoms and acute
ischemic or hemorrhagic stroke has led to the development of a practical neurological
scale that can help emergency departments identify stroke patients and measure stroke
severity (Kothari et al., 1999; Harbison et al., 2003; Kwah and Diong, 2014).

In the Cincinnati Prehospital Stroke Scale study, when any of the three-stroke scale
items were observed, the score for each scale item showed a high sensitivity of 66%
and specificity of 87% for identifying stroke patients, and the score for each scale item
was highly repeatable by prehospital healthcare personnel. And excellent intra-class
correlation (Kothari et al., 1999).

The face arm language test also proved to be an excellent stroke diagnostic tool,
accurately identifying 144 out of 183 (79%) stroke patients who presented to the
emergency department (Harbison et al., 2003).

The National Institutes of Health Stroke Scale has moderate to high reliability in
assessing stroke severity by medical and non-medical personnel (rater internal k = 0.66
to 0.77; « = 0.69 between raters). It also proved very reliable when clinicians rated
videos of patients (rater internal ICC = 0.93; ICC = 0.95 between raters) (Kwah and
Diong, 2014).

Progressive treatment of stroke patients through neuroimaging technology is the
most effective way to identify stroke. CT and MRI are also critical to the correct timing
of diagnosis of ischemic/hemorrhagic lesions.

In a prospective study comparing the sensitivity of MRI and CT in 356 patients,
217 of whom had an eventual clinical diagnosis of acute stroke, the sensitivity of MRI
and CT to any acute stroke diagnosis was 83% each (181 out of 217; 78% to 88%) and
26%(56 out of 217; 20-32%)(Chalela et al., 2007). In another study, sensitivity to both
techniques appeared to increase 48 hours after stroke onset, 85% (75/89) of positive
CT diagnoses, 93.5% (115/123) of positive MRI diagnoses, and 98.8% (79/80) of
positive DWI diagnoses (Smajlovidic and Sinanovic). 2004).
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3.3 Prognosis of stroke

Proper treatment is not enough to guarantee long-term survival after a stroke. The
risk of death at 28 days after stroke was estimated at 28%, one year at 41%, and five
years at 60%, with non-fatal stroke patients having five times the risk of death at four
weeks to one year after their first stroke and twice the risk of death at one year (Boysen
et al., 2009).

This trend is also consistent with the findings of the cohort study, which followed
2447 patients for ten years after a primary minor ischemic stroke or transient ischemic
attack, of which 1489 (60%) died, and 1336 (54%) had at least one vascular event. The
10-year risk of death was 42.7% (95% CI 40.8-44.7). Over 65 years of age, diabetes,
claudication, previous peripheral vascular surgery, and baseline electrocardiographic
pathological Q-waves were all associated with an increased risk of death. The 10-year
risk of vascular events was 44.1%(42.0-46.1), and the predictors of vascular events
were similar to those of the risk of death. The annual risk of vascular events increased
over time after declining in the first three years (van Wijk et al., 2005). In this context,
mortality prediction can help clinicians predict prognosis, develop supportive care
plans, select the right treatment options, coordinate rehabilitation services, facilitate
patient and family counseling, fairly compare hospital outcomes, and evaluate
performance related to stroke mortality.

Several previous studies that attempted to predict stroke outcomes, such as the I-
score, took into account multivariate predictors of 30-day and 1-year mortality,
including old age, male, severe stroke, non-lacunar stroke subtype, blood glucose >7.5
mM (135 mg/dL), history of atrial fibrillation, coronary artery disease, congestive heart
failure, cancer, dementia, dialysis kidney disease, and other factors—pre stroke
dependence.

The study retrospectively analyzed data from 12,262 patients with acute ischemic
stroke at several hospitals in Ontario between 2003 and 2008. Patients were recruited
from the Canadian Stroke Network Registry and the Ontario Stroke Audit, with a trace-
back cohort of 8223, an internal validation cohort of 4039, and an external validation
cohort of 3720. The 30-day mortality in the derived and internally validated cohorts
was 12.2% and 12.6%, respectively, and the 1-year mortality was 22.5% and 22.9%
(Sapopsnik et al., 2011).

3.4 Machine Learning: A new perspective on stroke

The above studies highlight the ongoing efforts to develop reliable predictive
models that can be used to guide clinical decision-making. For example, accurately
predicting the likelihood of a particular outcome can help clinicians choose the most
appropriate treatment and tailor treatment to each patient. However, these approaches
are limited by traditional biostatistics, which focuses on reducing bias caused by study
design, whereas analyzing data from large populations would provide a real-world
perspective.

With the rise of big data, the growing popularity of electronic health records, and
the simultaneous development of machine learning algorithms, healthcare
professionals can now solve population health problems that were once considered
impossible. This shift to using clinical data at the population level has fundamentally
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changed how we make inferences about populations, allowing us to identify and
address health issues with greater precision and accuracy.

MACHINE LEARNING

MODELS

SUPERVISED UNSUPERVISED

LEARNING LEARNING

CLASSIFICATION REGRESSION ’ CLUSTERING ‘
Support Vector Machines Linear Regression, GLM ‘ K-Means, K-Medoids Fuzzy C-
Means

Discriminant Analysis SVR, GPR ‘ Hierarchical

Naive Bayes Ensemble Methods Gaussian Mixture
Nearest Neighbor Decision Trees | Hidden Markov Model

Figure 3. Main types of machine learning models. Made with Microsoft PowerPoint.
GLM: Generalized linear model; GPR: Gaussian process regression; SVR: Support
vector regression.

A key benefit of machine learning is its ability to identify patterns and correlations
in complex data sets, which can provide valuable insights into disease diagnosis,
prognosis, and treatment. In addition, by automating the data analysis process, machine
learning reduces human bias and improves the accuracy of predictions.

Machine learning algorithms are well suited for handling "big data."” Big data refers
to large, complex, and diverse variables that traditional data processing tools or
techniques cannot process or analyze. Machine learning can absorb large amounts of
data from various sources, both structured and unstructured. Big data has the
characteristics of high capacity, high speed, and high diversity and requires specialized
technologies and methods to manage, process, and analyze. Big data analytics can
provide valuable information for decision-making, research, and innovation, revealing
insights and patterns that are difficult to identify from smaller, more structured data
sets (Zhou et al., 2017).
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3.5 Neural networks for predicting stroke risk

Neural networks have several advantages that make them useful for solving
complex problems. One of these advantages is scalability, as they can be trained on
large data sets using distributed computing resources. Scalability makes neural
networks suitable for various applications, enabling them to solve complex problems.
Another advantage is adaptability, which means neural networks can adapt to new data
and situations and generalize well about unknown data. This capability is advantageous
in applications where the input data may change over time. Finally, neural networks
are easy to parallelize, allowing them to use modern hardware architectures such as
graphics and tensor processing units. With scalability, adaptability, and parallel
processing capabilities, neural networks are powerful tools for solving complex
problems in various fields.

Backpropagation is the best-known example of an algorithm used to train neural
networks. Backpropagation computes the gradient vector of the error surface, which
represents the steepest descent direction from the current point. Moving along this
vector reduces the error, and a series of such moves eventually leads to finding a
minimum value. However, determining the appropriate step size can be a challenge. A
larger step size can speed up the convergence, but if the error surface is complicated,
it will make the solution overshoot or go off course. Small steps, on the other hand, are
more reliable but require more iteration. Thus, the step size is proportional to the
gradient and the learning rate constant, which is usually determined experimentally and
may also vary over time.

As defined by Gonzalez et al. (2005), a support vector machine (SVM) is a
classification algorithm that constructs an N-dimensional hyperplane and optimally
divides data into two classes. The support vector machine model is similar to the neural
network, and the support vector machine model using the sigmoid kernel function is
equivalent to a two-layer perceptron neural network. The support vector machine
model is closely related to the classical multi-layer perceptron neural network, which
Is an alternative training method for polynomials, radial basis functions and multi-layer
perceptron classifiers. In standard neural network training, the network weight is
determined by solving a quadratic programming problem with linear constraints, rather
than solving a non-convex, unconstrained minimization problem.

Both random forest and decision tree algorithms are used for classification and
regression tasks in machine learning. A decision tree is a tree-like model where each
internal node represents a test for an attribute, each branch represents a test result, and
each leaf node represents a class label. The tree is constructed by recursively subsetting
the data according to the best attributes to be divided to minimize impurities or
maximize information gain. Decision trees have the advantage of being easy to
interpret, but prone to overfitting and potentially unstable. Random forest is an
integrated approach that uses multiple decision trees to improve prediction accuracy
and reduce overfitting (Ngiam and Khor, 2019).
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4. Conclusion

Machine learning (ML) shows significant potential in the diagnosis, care, and
prognosis of ischemic stroke. First, in diagnosis and detection, machine learning
algorithms are capable of processing and analyzing large-scale medical data, including
brain imaging scans, medical history, and clinical symptoms. By mining patterns from
this data, ML can help identify potential stroke risks, providing an earlier and more
accurate diagnosis. This ability not only helps in the timely detection of ischemic stroke,
but also significantly improves the overall prognosis of patients. In addition, machine
learning can reduce the incidence of stroke by predicting the likelihood of stroke
occurring, identifying people at high risk, and providing data to support preventive
measures.

Second, in treatment and care, the application of machine learning also has far-
reaching implications. By analyzing individual patient data, ML algorithms can help
doctors develop more personalized treatment plans. This data-driven decision-making
process can improve the precision of treatment and optimize treatment outcomes. As
technology continues to advance, machine learning is expected to play an increasingly
important role in the treatment of ischemic stroke, driving the shift from traditional
treatment methods to more personalized and efficient medical models. In conclusion,
machine learning shows great potential to improve the diagnosis, care, and prognosis
of patients with ischemic stroke, offering new hope for future medical practice.
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In modern digital age ransomware attacks have become increasingly sophisticated
and pervasive, targeting organizations of all sizes and across various sectors. “The
malicious software involved in these attacks encrypts the victim's files, making them
Inaccessible until a ransom is paid”[1]. However, paying the ransom does not guarantee
data recovery and can encourage further criminal activity. Thus, it is crucial to explore
alternative methodologies for data recovery post-attack. This paper delves into various
strategies and technologies that can aid in recovering data without complying with
attackers' demands.

Backup restoration remains the most reliable method for data recovery after a
ransomware attack. The key to successful recovery is the maintenance of regular and
secure backups. Different types of backups, such as full backups, incremental backups,
and differential backups, offer varying levels of data protection.

Full backups involve copying all data to a separate storage location. They provide
the most comprehensive recovery option but require significant storage space and time.

Modern cybercomputations are self-contained incremental backups save only the
data that has changed since the last backup. They are more storage-efficient and faster
to perform but may require multiple backup files to restore a full system[3].

Differential backups save data that has changed since the last full backup,
providing a middle ground between full and incremental backups in terms of storage
and recovery time.

Recovery is effectively a constant, but the effectiveness of backup restoration also
depends on the backup strategy employed, such as 3-2-1 backup rule (three total copies
of the data, on two different media, with one copy stored off-site)[4].

While not always available, decryption tools developed by cybersecurity
researchers can sometimes reverse the encryption performed by ransomware. These
tools are specific to particular ransomware strains and rely on known vulnerabilities or
mistakes in the ransomware’s encryption process.

In this context No More Ransom is a collaboration between multiple
cybersecurity organizations that offers a repository of free decryption tools for various
ransomware families.

However, these tools are effective only if the ransomware strain is known and its
encryption method has been cracked.

The development and distribution of these tools highlight the importance of
information sharing and collaboration in the cybersecurity community.

Data recovery software can be used to recover files that may have been deleted by
ransomware before encryption or in the aftermath of an attack. These programs work
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by scanning the file system for remnants of deleted files and can often recover data that
was not encrypted.

Besides Recuva and EaseUS Data Recovery Wizard are examples of such tools.
They can recover files from hard drives, USB drives, and memory cards [2].

The success rate of these tools depends on the extent of the encryption and the
actions taken by the ransomware, such as whether the ransomware overwrites deleted
data.

Shadow Copies and System Restore Points are features of operating systems like
Windows that allow users to restore their system to a previous state. Polydiscreteness
ransomware attempt to delete these copies to prevent recovery, but in some cases, they
may remain intact:

Shadow Copies are essentially snapshots of files and folders that are stored on the
same disk, allowing users to revert to previous versions of files.

Logically System Restore Points allow the entire system to be rolled back to a
previous state, potentially undoing the damage caused by ransomware.

If these features have not been tampered with by the ransomware, they can serve as
a critical recovery tool, which have legal risks.

Forensic recovery methods involve more advanced techniques, often requiring
professional expertise, to recover encrypted or deleted data. These methods can
include:

Disk imaging and analysis: Creating a full copy of a hard drive and analyzing it
for recoverable data, including remnants of deleted or encrypted files.

Because memory analysis is "examining a computer's memory dump for encryption
keys or clues that can help decipher the data"[6].

Thus, cyber-computational fragmentation is a technique used to recover files from
fragments found on disk without using file system metadata that may have been
corrupted or encrypted by ransomware.

These methods are typically employed when standard recovery methods fail and
require specialized tools and knowledge.

Recovering data after a ransomware attack is a complex process that requires a
combination of proactive and reactive measures. Regular backups, the use of
decryption tools, data recovery software, and forensic analysis can all play a role in
mitigating the impact of such attacks. The development of more advanced decryption
techniques and robust recovery processes remains an ongoing challenge in the field of
cybersecurity.
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Abstract: This paper explores the application of machine learning (ML) in
predicting functional recovery in patients with ischemic stroke. As technology
advances, ML shows significant potential in the field of stroke medicine, especially in
the areas of big data analytics and personalized medicine. Studies have shown that ML
algorithms can improve the accuracy of stroke image analysis, subtype classification,
risk assessment, treatment guidance, and prognosis prediction. However, the
widespread use of ML still faces challenges such as data standardization, model
validation, privacy, and bias. This paper reviews the current application status of ML
in the field of stroke, discusses the challenges faced, and looks forward to the future
development direction, aiming to promote the practical application of ML technology
in the diagnosis and treatment of stroke to improve the prognosis and quality of life of
patients.

Keywords: Machine Learning; Ischemic Stroke; Functional Recovery Prediction;
Big Data Analytics

1. INTRODUCTION

Recent advancements by researchers at the National Institutes of Health (NIH) have
introduced a computer algorithm capable of identifying and diagnosing cervical cancer
through the analysis of digital images of the cervix. This algorithm, called Automated
Visual Assessment, promises to revolutionize cervical cancer screening in resource-
limited environments. Cervical cancer remains a leading cause of death among women
in areas with inadequate medical infrastructure. Traditional screening in these regions
often involves Visual Inspection with Acetic Acid (VIA), where diluted acetic acid is
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applied to the cervix to identify potential abnormalities indicated by white spots.
Despite its convenience and low cost, VIA[1][2] screening has limited accuracy.

To address these limitations, researchers have utilized extensive datasets to train
machine learning algorithms to recognize complex visual patterns in medical images.
They used over 60,000 cervical images collected from a screening study in Costa Rica
during the 1990s, involving more than 9,400 women with an 18-year follow-up period.
These images were digitized and used to train the algorithm.
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Figure 1. The algorithm outperformed all standard screening tests in predicting
cervical cancer

When trained with this data, the results indicate that the algorithm outperforms all
standard screening tests in predicting cervical cancer. [2][3]The accuracy of the
Automated Visual Assessment algorithm in detecting precancerous lesions reached
91%, surpassing the performance of human experts (69%) and conventional cytology
(71%). This method, which can be executed using a smartphone or similar imaging
device, offers a straightforward screening process and requires minimal training,
making it ideal for regions with limited medical resources. The research team plans to
train the algorithm further using representative images of cervical pre-cancerous
lesions and normal tissue from diverse populations worldwide, with various types of
cameras and imaging techniques. The ultimate goal is to develop a more universal and
open optimal algorithm. Researchers believe that integrating this algorithm with HPV
[4]vaccines, new cervical cancer detection technologies, and improved treatment
methods could effectively control cervical cancer even in resource-scarce settings.

2. Computer Vision Technology and Medical Image Detection

Medical anomaly detection is mainly used to identify and locate anomalies in
medical image data, which is the key to preventing misdiagnosis and promoting early
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intervention. Since medical image data varies greatly between different imaging modes
and anatomical regions, models must perform well on various data types. Small-sample
anomaly detection methods attempt to generalize the model with scarce training data,
but each new anomaly detection task still requires lightweight fine-tuning or
distribution adjustment. Large-scale pre-trained visual language models (VLMS)
[5][6]bring new opportunities for robust and generalizable anomaly detection. One
notable attempt is directly using CLIP, a large-scale visual language pre-trained model,
for exception detection by elaborating text prompts. However, given the domain
differences between natural and medical images, these methods do not work well on
medical images, let alone generalize to unknown imaging modes or anatomical regions.
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Figure 2. Anomaly classification and segmentation of zero-sample/small-sample
medical images based on visual language model

2.1 Current incidence of cervical cancer

Cervical cancer is one of the most common malignant tumors in the female
reproductive system. According to the Global Cancer Data Report 2020, the incidence
and mortality of cervical cancer rank 7th and 9th among all malignant tumors,
respectively, seriously affecting women's health [7]. With the popularization of
cervical cancer screening, the incidence of cervical squamous cell carcinoma has
decreased significantly, while the incidence of cervical adenocarcinoma and its
precancerous lesions has gradually increased [8-10].

Cervical adenocarcinoma in situ (CAIS) is a precancerous lesion occurring in the
glandular epithelium of the cervix, and its histological manifestations are replaced by
neoplastic epithelium on the surface of the cervical canal and the normal epithelium of
the internal glands. It is more common in women aged 30 to 40 years, and has a high
incidence of aggressive high-grade squamous intraepithelial lesions [11-15].

The onset of CAIS is occult with atypical clinical symptoms. Histopathological
examination is the gold standard for diagnosis of CAIS. At present, combined
screening methods such as cervical cytology, colposcopic multi-point biopsy and
cervical tube curettage are often used to achieve early diagnosis of CAIS [16-17].
However, the efficiency of manual film reading for pathological diagnosis is low, and
the high-load work is easy to cause visual fatigue of film readers, resulting in missed
diagnosis and misdiagnosis, which affects the accuracy of diagnostic results.
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In recent years, with the rise of the field of medical and industrial integration,
computer-aided diagnosis and image recognition technology have been widely used in
pathology research [18]. Many researchers at home and abroad have made significant
research progress in improving the intelligent diagnosis of cervical cytology [19-21].
This study discussed the feasibility of applying a deep learning algorithm to build an
intelligent recognition model of CAIS pathological images so as to assist clinicians in
CAIS pathological diagnosis and reduce the rate of misdiagnosis and missed diagnosis.

2.2 Computer vision technology assists in medical imaging diagnosis

Computer vision is the science of using computers to imitate human visual systems
so that computers can extract, understand, process, and analyze images and image
sequences similar to humans. According to different solutions, computer vision can be
divided into five categories: computer imaging, image understanding, three-
dimensional vision, dynamic vision, and video codec. [22]It is also one of the Al
segments with the earliest application of artificial intelligence and mature technical
systems. In recent years, according to the working principle of bionics to mimic the
retina of the human eye, video acquisition equipment gradually has the functions of
fast information response, redundant data filtering, low power consumption, large
dynamic range, etc., the function is closer to the human eye, and as we all know, the
human eye perceives information mainly from: Space, color, shape, and motion are
carried out in several dimensions. With the optimization of Al algorithms and optical
and electronic components, computer vision technology has initially possessed the
working ability of human eyes and has initially possessed the complex visual
perception ability of human eyes, such as perceiving distance, shape features,
identifying targets, spatial position and motion information, thus enabling artificial
intelligence technology to do auxiliary work[23].

Computer vision technology also takes the lead in making great breakthroughs. The
application scenarios are broad and clear, occupying an important position in artificial
intelligence technology, and the market is broad. This paper thoroughly reviews
computer vision's technical principles and wide applications in many fields such as
smart city, finance, Internet, new retail, smart transportation, smart medical treatment,
and smart industry.

1. Visual perception of computer

Computer vision means that computers have visual perception. Like carbon-based
life (us), our brains also rely on facial features and body skin to perceive the outside
world. [24-26]Billions of neurons transmit various information like computer cables,
and the brain responds. Being bitten by a bug will be painful and itchy, so the palm of
the hand drives away mosquitoes. To drive mosquitoes, always see where the
mosquitoes are. Humans follow vision.

The computer to feel the outside world mainly relies on plug-ins; just like
computers, mobile phones need a keyboard, mouse, touch screen operation, and
information input, processing, and output are the main functions of the computer.
Computer vision provides a pair of eyes to the computer, and it relies on artificial
intelligence algorithms to teach the computer how to use the eyes to obtain useful
information. [27]Through visual observation, understanding of the world, the ability to
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adapt to the environment, recognition (retrieval, cross-modal), detection, segmentation,
and tracking column algorithm control, in short, computer vision is a kind of video
information input, It can enable computers equipped with Al algorithms to work semi-
autonomously or fully autonomously, [28]with basic characteristics such as perception,
decision-making, and execution, which can assist humans to improve work efficiency
and quality, serve human life, and expand or extend the scope of human activities and
capabilities.

Its principle is mainly inseparable from the imaging principle, digitalization, image
processing to the extraction of perceptual information and information processing, in
which the imaging principle is from the hole imaging - > frame sampling - > digital
Image - > computer processing - > Let the computer obtain perceptual video
information, that is to say, computer vision is a combination of image processing,
pattern recognition, and artificial intelligence technology[29]. Focuses on computer
analysis of one or more images. Computer vision technology is engineered to
automatically acquire and analyze specific images to control the corresponding
behavior.

Computer vision includes image processing, mechanical engineering techniques,
control, electrical lighting, optical imaging, sensors, analog and digital video
technology, and computer hardware and software technology (image enhancement and
analysis algorithms, image cards, 1/O cards, etc.). [30]A typical computer vision
application system includes image capture, a light source system, an image digitization
module, a digital image processing module, an intelligent judgment and decision
module, and a mechanical control and execution module. The core algorithm is also
image processing to extract information and computer vision, no matter how the
hardware builds the realization of specific functions, is mainly an image perception
information extraction algorithm.

2. Image processing technology

Image processing is the core of machine vision inspection. When using machine
vision to detect products, the following steps are needed to realize the processing of
product images.

(1) Image acquisition

Image acquisition is obtaining scene images from the work site, which is the first
step of machine vision. Most of the acquisition tools are CCD or CMOS cameras. The
camera captures a single image and can capture continuous live photos. In the case of
an image, it is a projection of a three-dimensional scene on a two-dimensional image
plane, and the color (brightness and chromaticity) of a point in the image reflects the
color of the corresponding point in the scene. This is the fundamental basis for the fact
that we can use captured images to replace real scenes[31].

If the camera is an analog signal output, the analog image signal needs to be
digitized and sent to a computer (including an embedded system) for processing. Most
cameras can now output digital image signals directly, eliminating the step of analog-
to-digital conversion. Not only that, but now the camera's digital output interface is
also standardized, such as USB, VGA, 1394, HDMI, WiFi, Blue Tooth interface, etc.,
can be directly sent to the computer for processing in order to avoid the trouble of
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adding an image capture card between the image output and the computer. The
subsequent image processing work is often carried out by the computer or embedded
system in software[32].

(2) Image preprocessing

For the digital field images collected, due to the influence of equipment and
environmental factors, they are often subject to different degrees of interference, such
as noise, geometric deformation, color imbalance, etc., which will hinder the next
processing link. [33]Therefore, the acquired images must be preprocessed. Common
preprocessing includes noise cancellation, geometric correction, histogram
equalization, etc.

Time domain or frequency domain filtering is usually used to remove the noise in
the image. The method of geometric transformation is used to correct the geometric
distortion of the image. Histogram equalization and homomorphic filtering are used to
reduce the color deviation of the image. In short, through this series of image
preprocessing technologies, the acquired images are "processed" to provide "better"
and "more useful" images for volume machine vision applications.

(3) Image segmentation

Image segmentation is according to the application requirements; the image is
divided into each characteristic region from which the object of interest is extracted.
The common features in the image are grayscale, color, texture, edge, corner, and so
on. [34]For example, the image of the automobile assembly line is divided into the
background region and workpiece region, which is provided to the subsequent
processing unit to process the installation part of the workpiece.

Image segmentation has been a difficult problem in image processing for many
years. So far, there are many segmentation algorithms, but the results are often not
ideal. Recently, deep learning methods based on neural networks have been used for
Image segmentation, and their performance is better than traditional algorithms.

(4) Target recognition and classification

In industries such as manufacturing or security, machine vision is inseparable from
the identification and classification of the target of the input image so as to complete
subsequent judgments and operations on this basis. Recognition and classification
techniques have a lot in common; often, after the completion of target identification,
the category of the target is clear. Recently, image recognition technology is
overstepping traditional methods and forming intelligent image recognition methods
with neural networks as the mainstream, such as convolutional neural networks
(CNN)[35], regression neural networks (RNNs), and other methods with superior
performance.

(5) Target positioning and measurement

In intelligent manufacturing, the most common work is to install the target
workpiece. Still, the target often needs to be positioned before installation, and the
target needs to be measured after installation. Both installation and measurement must
maintain high accuracy and speed, such as millimeter accuracy (or even smaller) and
millisecond speed. [36]This kind of high-precision and high-speed positioning and
measurement makes it difficult to rely on the usual mechanical or manual methods. In
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machine vision, the image processing method is used to process the installation site
Image according to the complex mapping relationship between the target and the image
to quickly and accurately complete the positioning and measurement tasks.

(6) Target detection and tracking

Moving target detection and tracking in image processing detect whether there is a
moving target in the scene image captured by the camera in real time and predict its
next movement direction and trend, that is, tracking. These motion data are submitted
to subsequent analysis and control processing in time to form corresponding control
actions. [37]Generally, a single camera is used for image acquisition, and two cameras
can be used if necessary to obtain three-dimensional information about the scene by
Imitating human binocular vision, which is more conducive to target detection and
tracking processing.

3. Computer vision technology in the medical field

In recent years, with the remarkable improvement of medical image acquisition
technology, medical equipment can acquire many medical images and sensor data in
real-time with a faster image frame rate, higher image resolution, and communication
technology. The medical image interpretation method based on image processing
technology is also eager to be solved. In medical image processing, [38]GPUs were
first introduced for segmentation and reconstruction and then for machine learning.
Machine vision is mainly used for medically assisted diagnosis in the medical field.
First of all, MRI, ultrasound, laser, X-ray, gamma ray, and other images of the human
body examination records, using digital image processing technology information
fusion technology to analyze, describe, and identify these medical images, and finally
obtain relevant information, which has played an important role in assisting doctors in
diagnosing the size, shape, and abnormality of the human disease source, and carry out
effective treatment. Different medical imaging equipment can obtain biological tissue
Images with various characteristics, such as X-rays reflecting bone tissue and MRI
images reflecting organic tissue images. And doctors often need to consider the
relationship between bone and organic tissue, so it is necessary to use digital image
processing technology to properly superposition the two images for medical analysis.

3.1 Detection of disease mutation

Lesion examination for disease prevention, including whether there is a lesion or
not, pathological type, is the basic task of health examination. Computer-based disease
detection is a major manifestation of computer vision technology in smart medicine
and is very suitable for introducing deep learning. In computer-based disease detection
methods, the features of body parts or organs in a healthy state are calculated and
extracted, usually through supervised learning methods or classical image processing
techniques (such as filtering and mathematical morphology). Among them, the
machine learning method based on supervised learning uses training data samples that
require comprehensive pathological images provided by professional physicians and
manually labeled. The classifier generated by the feature engineering computation
process maps the feature vector to the candidate to detect the probability of the actual
lesion.
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Figure 3. Detection of disease mutation characteristics

Lesion detection systems based on convolutional neural networks (CNNS) have
improved accuracy by 13-34%, an almost impossible improvement to achieve using
non-deep learning classifiers (such as support vector machines). The CNN consists of
an input layer, two hidden layers, and an output layer and is used for backpropagation.

3.2 Pathological image segmentation

Image segmentation is a process that divides the image into several homogeneous
regions according to the similarity calculation in the image and qualitatively classifies
each region. In pathological image segmentation, traditional methods only use simple
features such as color, and region-based segmentation methods and boundary-based
segmentation methods are developed. The former relies on local spatial features of the
image, such as the uniformity of grayscale, texture, and other pixel statistical
characteristics. At the same time, the latter mainly uses gradient information to
determine the boundary of the target. The traditional methods make insufficient use of
the rich information in the image. Most classification methods are based on simple
methods such as clustering, which has defects in low accuracy and a small adaptation
range. The multi-node and multi-level CNN model extracts as many potential features
in the image as possible and uses PCA (Primary Component Analysis, principal
component selection method) to reduce the dimensionality of these features and select
key features. Then, combined with SVM (Support Vector Machine), pixel
segmentation of pathological images was performed. This method can make greater
use of the information of the image itself and improve the accuracy of cell classification
in the image. The computer vision technology based on convolutional neural networks
greatly enhances the efficiency and quality of pathological image segmentation.

3.3 Pathological image registration

Image registration is the premise of multi-image fusion and 3D modeling and is the
key technology to determine the development of medical image fusion technology. In
image cognition, a single modal image can only provide a single-dimensional
perspective, and the spatial information in the image is difficult to display in an all-
around way. Multiple patterns or images of the same pattern can enhance the
information of the region of interest and complete the context information through
registration fusion. Doctors can make a more accurate diagnosis or develop a more
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appropriate treatment by representing information from multiple imaging sources in a
single image. The medical image registration process includes a variety of image
processing methods, such as positioning, rotation, size scaling, and topological
transformation; that is, by looking for a spatial transformation model, the
corresponding points of two images can achieve the mapping of spatial position and
anatomical structure. If this mapping process is a one-to-one correspondence, that is,
in the overlapping region, any pixel in one image has a corresponding point in another
image, we call it registration. Currently, the image registration model based on scale-
invariant feature transformation and convolutional neural network is the main way of
pathological image registration.

3.4 Three-dimensional modeling and simulation based on pathological images

Traditional pathological detection often needs cutting samples from the patient,
which is often time-consuming and laborious. It also damages the health of the patient,
resulting in more serious treatment tasks. Three-dimensional modeling and
visualization based on pathological images can improve the process of pathological
examination and eliminate the image of the patient during examination. The core
problem of image-based modeling is image-based geometric modeling. It studies how
to recover real-time 3D information of organ tissues from images and build geometric
models for 3D rendering and editing. On the basis of image registration, 3D modeling
methods based on images mainly include contour, brightness, motion, and texture
methods. All these methods need to use image pixel calculation and extract image
features. The former consists of a large number of traditional image processing
operations, such as point-by-point image processing, weighted summation of the gray
values of the corresponding pixels of two images, and gray scale-up or gray scale-down
operations. Based on deep learning, the latter carries out image feature extraction,
target segmentation, and other processing, which is more versatile. The 3D model and
simulation modeling based on pathological images can provide more comprehensive
and accurate clinical diagnosis and treatment data by combining valuable physiological
function information with accurate anatomical structure.

4. Immunohistochemistry analyzed the Expression Of FASN In Cervical
Cancer

4.1 Role of FASN in Cervical Cancer

Cervical cancer (CC) is one of the most common malignancies in the female
reproductive system and is a leading cause of cancer-related deaths among women.
Persistent Human Papillomavirus (HPV) infection, especially HPV16 and HPV18, is
the primary cause of CC. The high mortality rate is largely attributed to cancer cell
metastasis, particularly lymph node metastasis (LNM). In early-stage CC, determining
LNM is crucial for postoperative treatment decisions, often involving systematic
lymph node resection. However, this approach can lead to unnecessary surgeries for
patients without LNM, increasing surgical risks.
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Current treatment strategies for CC involve surgery, radiotherapy, and
chemotherapy, either alone or in combination. Despite their effectiveness, these
treatments can cause significant systemic toxicity and potential drug resistance,
adversely impacting patient outcomes. Additionally, a substantial percentage of CC
patients experience metastasis within two years of initial treatment. Thus, accurate
screening and evaluation of effective LNM and CC therapy targets are essential for
developing safer and more effective treatment strategies.

4.2 Immunohistochemical Analysis of FASN in Cervical Cancer

Fatty Acid Synthase (FASN) is a key enzyme in de novo fatty acid synthesis in the
cytoplasm. It catalyzes the formation of long-chain fatty acids using acetyl-CoA,
malonyl-CoA, and reduced nicotinamide adenine dinucleotide phosphate. Although
FASN expression is typically low in most tissues, it is frequently overexpressed in
various tumors, including colorectal adenocarcinoma, osteosarcoma, nephroblastoma,
and epithelial ovarian cancer. FASN's role extends to influencing tumor invasion,
metastasis, and chemotherapy resistance, often correlating with poor prognosis.

FASN has been shown to significantly impact LNM in CC by promoting epithelial-
mesenchymal transition and lymphangiogenesis through lipid accumulation. It also
enhances cell migration and invasion by regulating cholesterol reprogramming and
activating the c-Src/AKT/FAK signaling pathway.

A B C

P<0.001 X P=0.012

P=0.071

B

T T - T T T L T
No N1 G1 G2 G3 G4 T T2 T3 T4

FASN expression
0 50 100 150 200 250 300 350

FASN expression
50 100 150 200 250
L " L f

FASN sxpression
50 100 150 200 250

V]
0

clinical linical clinical

Figure 5. FASN expression level correlates with pathological grading and LNM in
CC patients
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Furthermore, FASN-induced lymphangiogenesis is associated with the secretion of
PDGF-AA/IGFBP3. Despite extensive international research on FASN in malignant
tumors, studies on its expression and clinical significance in CC remain limited.
Immunohistochemical analysis of FASN in CC can provide valuable insights into its
genomic and molecular pathogenesis, identify effective biomarkers, and guide the
development of new therapeutic targets and more precise treatment approaches.

4.3 Experimental status

The expression and clinical significance of FASN in CC tissue were verified by
Immunohistochemistry. Increased expression of FASN in CC tissues is correlated with
clinical characteristics such as LNM, pathological grade, BMI, and HPV infection
status of patients and may affect the prognosis of patients with CC. In addition, this
study preliminarily explored the molecular mechanism by which FASN affects the
occurrence and development of CC, indicating that FASN may be a potential molecular
marker for diagnosing CC and a target for targeted therapy. FASN gene is located on
human chromosome 17q, which is not only a common site of gene rearrangement but
also the location of many oncogenes amplification [39]. Compared with normal cells,
tumor cells consume a large amount of glucose and produce lactic acid under aerobic
conditions [40], during which a high level of carbon flux and an increase in de novo
synthesis of endogenous fatty acids may affect the mutation of tumor cell gene-
phenotype [41]. FASN regulates lipid metabolism in tumor cells by participating in the
mitogen-activated protein kinase pathway or PI3K/Akt signaling pathway [42], and its
overexpression usually occurs in many epithelial cancers and their precancerous
lesions and is associated with LNM and recurrence of cancer [43]. LNM often leads to
poor prognosis in cancer patients, and cancer patients with LNM have a higher
recurrence rate and distant metastasis rate [44]. Relevant studies have shown that
FASN can inhibit cell apoptosis in mouse melanoma models, thereby promoting
melanoma cell growth and LNM[45]. In addition, FASN is overexpressed in nearly
half of breast cancer cells and is significantly correlated with LNM and distant
metastasis in patients .High expression of estrogen-related receptor a can promote de
novo synthesis of lipids, and the expression level of FASN also increases, thus
promoting lipid reprogramming. This mechanism is associated with LNM in estrogen-
dependent endometrial carcinoma.

4.4 Discussion and Conclusion

In this study, it was concluded that the expression level of FASN was significantly
correlated with LNM in patients with CC, and the results of immunohistochemical
experiments confirmed this association. Therefore, considering the gene enrichment
analysis in this study, the expression level of FASN played an important role in the
occurrence and development of CC. Previous relevant studies also pointed out that the
expression level of FASN is an independent prognostic factor for patients with CC, and
its expression level is closely related to the LNM of patients with CC, which is
consistent with our findings. In recent years, the relationship between lipid metabolism
and tumors has attracted wide attention, and FASN plays a key role in lipid metabolism .
Multiple studies have shown that FASN is a highly concerned target for cancer therapy
FASN inhibitors have become the focus of extensive research. The FASN inhibitor
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TVB-2640, which is in Phase Il clinical trial (NCT03179904), has shown great clinical
conversion potential, and the combination of trastuzumab and paclitaxel has shown
effect in HER2+ advanced breast cancer patients. The FASN inhibitor orlistat is
originally a weight loss drug. Still, in gynecological tumors such as endometrial cancer,
it inhibits the growth of endometrial cancer cells by blocking the synthesis of FASN.
Studies have shown that FASN inhibitors C75 and Cerulenin reduce the LNM of CC
in both in vivo and in vitro experiments, providing new ideas for treating metastatic
and recurrent CC. In addition, FASN inhibitors can slow down the proliferation of four
CC cell lines (C-33A, ME-180, HeL a, and SiHa cells) and induce apoptosis. Compared
with C-33A and ME-180 cell lines, FASN inhibitors can induce apoptosis. Hpv16-
positive SiHa cells and HPV18-positive HelLa cells showed greater decreased cell
proliferation. This study suggests that HPV infection status significantly differs in the
level of FASN expression, which requires further attention to the relationship between
HPV infection and FASN expression.
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3HUKEHHSA TEXHOJIOT'TYHOI TPY JOMICTKOCTI
IIBEVMHUX BUPOBIB LIJISIXOM 3ACTOCYBAHHS
CYYACHOI'O 3ABEPITAJIBHOI'O OBPOBJIEHHA
TPUKOTAXY

I'iceainaa OJuena AnartoJiiiBHA

3100yBayka OCBITHBOI'O CTYIICHS JOKTOp (pimocodii
(baxkynIbTETy IHTEIPOBAHUX TEXHOJIOT1M

XepCOHCHhKU HAIIOHAIBHUN TEXHIYHUN YHIBEPCUTET, Y KpaiHa

®emyk FOQuisa AnapiiBHa
acucTeHT Kadenpu
XepCOHCHKUI JIep:KaBHUM arpapHO-eKOHOMIYHUN YHIBEPCUTET, Y KpaiHa

Cymcbka Ouabra IlerpiBna
KaHJIUJAT TEXHIYHUX HAYK, TOICHT
XepCOHCHKUI JIep:KaBHUM arpapHO-eKOHOMIYHUN YHIBEPCUTET, Y KpaiHa

VY cydyacHUX yMOBax CTaH (pyHKI[IOHYBaHHS 1 PO3BUTKY IIBEHHMX MiIIIPHUEMCTB
VYkpainu g1ocuth ckiaaaHui. [{e 3yMoBieHO HU3KOIO TPOOJIeM, XapaKTEepHUX JJIsl JIETKO1
IIPOMUCIIOBOCTI 3aranoM. Bupimenss npo6sieM notpedye KOMIUIEKCHOTO pO3B's3aHHs,
3 OOKY SIK Jep>KaBH, TaK 1 caMuX MiANpUeEMCTB [1].

3abe3neueHHs HaCEJICHHS Halllol KpaiHU BUCOKOSIKICHUMH IIBEMHUMH BUPOOamMu €
JOCHUTbH BILTMBOBUM (PaKTOPOM 3a0€3MEUEHOCTI pOOOTOIO HAsIBHUX TPYIOBUX PECYPCIB,
0COOJIMBO KIHOUYHUX, & TAKOXK MIABUIIEHHS €(EeKTUBHOCTI BUPOOHULITBA Ta 30UTbIIECHHS
n00po0yTy HACEJICHHSI. .

TexHomnorii BUpOOHUITBA BIAIIPalOTh BAXJIMBY pOJIb B YIPABIIHHI HIBEHHUM
miAIpueMCTBOM. e moB’g3aH0 3 TMM, IO BOHU JONOMAararTh CKOPOTUTH BUTPATH
MOB’s13aH1 13 3aKYIIBJICIO 1 TPAHCIIOPTYBAHHSIM CHUPOBHHH 1 MarepiajiiB, TPUBAJICTIO
BUPOOHUYOTO ITUKJTY Ta SIKICTIO MPOJIYKIIIi, IO € Ty>Ke BAXKIUBUM (PaKTOPOM B yMOBaX
KOHKYPEHTHOT 60pPOTHOU.

Ha cydacHomy erami OpOMHUCIIOBE IIBEWHE BHPOOHUIITBO PO3BUBAETHCS B
HaIpsIMKY BUTOTOBJICHHS IIBEWHUX BUPOOIB BHCOKOI (ONTHMANBLHOI) SIKOCTI MpHU
MIHIMQJIBHUX PECYpCHUX 3aTpaTax. [Ipu 11poMy B mporieci BUKOHAHHS TEXHOJIOTTYHUX
omepauiid MIBEHHOr0 BUPOOHUIITBA 1 BiAOYBaeThbCs Mepepo3noiin (QyHKIIN 1
BIJINOBIJIAJIBHOCTI 32 OTPUMAaHHS KIHIEBOIO TO3UTUBHOIO pE3yJbTaTy B CHUCTEMI
«JTI0JIMHA — MallIMHAa — BUPOOHUYE CEPEIOBULLIEY.

ABTOopu [2] BiAMIYAIOTH, WIO TPYAOMICTKICTh BHUIOTOBJIEHHS OJSTY Ta
MPOIyKTUBHICTH Mpalli HIBEHHOTO BUPOOHHUIITBA BU3HAYAETHCS TAKUMU (DaKTOpaMu SIK
TEeXHIYHI, OpraHizamiiiHi Ta colllaJbHO-eKOHOMIUHi. [lIBeiiHe oOnagHaHHSA IS
IIBEMHOTO BUPOOHUIITBA SIBJISIETHCA 3acO00M Ipalli, B TOW K€ Yac JyIs IIBEHHOTO
MaruHOOYIyBaHHS MIBEHA MaIllMHa — 1€ MpeaMeT (MMPOAYKT) Ipaili, B IKHI Ha CTaaii
NPOEKTYBAaHHS 3aKJIAJAa€TbCsd pPsi  TMOKA3HUKIB  SIKOCTI. 30KpeMa BaKJIIMBUM

271



TECHNICAL SCIENCES
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

MOKa3HUKOM € BUIIE3rajiaHa eKCIUTyaTalliiiHa TeXHOJIOTIYHICTh, BEJIMUYUHA Ta PIBEHb
HANIOBHEHOCTI SIKOT BHU3HAYATUMYTh BHUPOOHMYY TEXHOJOTIYHICTh KOHCTPYKIIT
mBeHHOTO BUPOOY. PO3rIsgHYyTO MOXKIMBOCTI MIABUINCHHS EKCIUTyaTalliiHOl
TEXHOJIOTIYHOCTI HMIBEHHOT0 OOJaJHAHHS IIJISXOM YJIOCKOHAJIEHHS 1 ONTUMAaIbHOTO
BUKOPHUCTAHHA POO0YOi MOBEPXHI MPOMHCIOBOTO CTOJIA Ta TUIaT(HOPMH yHIBEpCaIbHOT
MIBEHHOI MaIuHu [2].

AHani3 MOXIMBOCTEH ONTHMI3allli TEXHOJOTIYHUX TMPOIECIB IIBEHHOTO
BUPOOHHUIITBA B CHUCTEMI «MalllMHa - BUPOOHHYE CEPENOBHUILE» 3 METOI0 MOIIYKY
NUISIXIB ~ MIHIMI3alii  TPYAOMICTKOCTI ~Ta  MiJIBUIIEHHS  MPOJYKTUBHOCTI 1
peHTabebHOCTI BUPOOHMUIITBA, MOKA3y€e, IO CiJ 3BEPHYTHU yBary Ha MOKpaIICHHS
MOIIMBHUX BJIACTUBOCTEN TEKCTUIILHUX MaTepialliB.

OcTtaHHIM YacoMm, Il TIJBUIIEHHS TMOIIMBHUX BJIIACTUBOCTEH TEKCTHIIHBHUX
MarepiaiiB 3alporoOHOBAHO 3aCTOCOBYBATH Pi3HI BUAM MOM’ SIKITyBa4yiB TKAaHWHU, I11€
Ha eTami iX BupoOHwmITBa. [lokazaHo, 110 MM BIUIMBOM ITOM‘SKIITYBaJIbHOI 0OpOOKH
TPUKOTAXKHOTO MOJIOTHA ITIJIBUILYETHCS HOTO KOB3KICTS [3].

MeTtoro gaHoOro moCHiKEHHS OyJ0 BHU3HAUEHHS BIUIMBY IIOM‘SKITYBaJbHOI
00pOOKHM TPUKOTAXKHUX MOJIOTEH HA MPOLYKTUBHICTh HIBEHHOI MAIIMHU HAa MPUKIIA]I
poOOTH 3 TPUKOTAXKHUMH IOJOTHAMHU, OOpOOJEHMMH pPO3YMHAMU PIZHUX THUIIIB
MOM ‘SIKIITyBayiB: ToJiieTUIeHoBoi eMyJsbcii Konocodt Il 1 CHIIIKOHOBHX €MyJIbCiid
Konocun makpo 1 Konmocun (JIT «XimTekc», Ykpaina).

[Tom'sikiryBanbH1 00poOKK OyiM 371MCHEHI METOJOM IUTIOCYBaHHS 1 METOJIOM
BUOWpaHHS.

ExcniepuMeHTanpHl  JaHi  TIOJI0  BIUIMBY  MOM‘SKIIyBaJlbHOI  0OpOOKHU
TPUKOTAKHOTO TIOJIOTHA HA MPOAYKTHUBHICTh MIBEWHOI MAIIIMHU TP TOMIXTTI 3pa3KiB,
0o0poOJIeHnX METOJIOM ILTIOCYBAaHHS Ta BUOWpaHHS HaBeleHO Ha puc.l Ta puc.2
BIJITTOBIJTHO.

HpooykmuseHicms weelHoi MaiHL, CIMIOKI6/XE.
1200
1000
800
600
400
200

0
Heobpobaernii KomocodtIl(ab) Eonocna (a,6) Konocnamarpo (a,0)

H NoAOBMMHL [ NO WKMPHHI

Puc. 1. BB nom‘gkmryBajibHOi 0OpOOKH TPUKOTAXKHUX TOJIOTEH Ha
MPOIYKTUBHICTh MIBEHHOI MalnHu (00poOKa METOIOM IUTIOCYBaHHS: a) 2%
oM ‘ SIKIITyBava Bijf Macu o0po0ieHoro marepiany; 0) 4% mom ‘sKiyBada B Macu
00pobIieHoro mMarepiany
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IpooykmusHicms wiseilHoi MawiuHil, CmidKie/xs.

1400
1200
1000
800
600
400
200
0
Heobpobaennii  KonocodtIl (a,b) Eonocuna (a6) Eomocuamarpo (a.6)

MO LOBMUHI [ NO LWMPMHI

Puc.2. Brimus oM ‘sikiryBaibHO1 00pOOKH TPUKOTAKHUX MOJIOTEH Ha
MPOYKTUBHICTH MIBEHHOI MamnHu (00poOKka MeTo oM BuOHUpanHs): a) 20 /1
noMm ‘siktryBada; 0) 40 r/m mom‘sikiryBayva.

3 OTpUMaHUX JaHWUX, MOXHa 3pPOOUTH BHUCHOBKH, IO 3aBeplIaibHy OOpOOKY
TPUKOTAXKHOTO TOJOTHA 1HHOBAI[IMHUMHU CHJIIKOHOBUMH IIOM‘SKITyBadyaMH MO>KHA
pO3IIIAIaTh K (PaKTOp 3HIHKEHHS TEXHOJIOTTYHOI TPYIOMICTKOCTI IIIBEHHUX BUPOOIB.
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BUKOPHUCTAHHA JIOTTKO-JIIHI'BICTHYHUX
MOAEJIEN 11 BUSHAYEHHA 36IT'IB 3A 3MICTOM Y
TEKCTOBUX JOKYMEHTAX

JAnnbko Anapiin FOpiitoBuy,
acmipanT kKadeapu KOMI IOTEPHUX CUCTEM Ta MEPEIK,
KuiBchkuii aBialiiiHui 1HCTUTYT

JIoCTymHICTh €JEeKTPOHHUX HOCIIB 1H(POpMaIlii 0 BChOMY CBITY CIIPHUSE HE JIUIIIE
CTPIMKOMY 3pPOCTAaHHIO PI3HOT'O POAY TEKCTOBOI iH(dopMallii, a i JT03BOJISE TUM YU
IHITMM 0co0aM BUKOPUCTOBYBATH JOCTYII J0 IIMX JAHUX JJIs1 BIacHUX notped. [Ipote
4acTO TPAIUISIOTHCS BUITQJIKM 3JIOBXKMBAHHS BCEIOCTYIHICTIO 1HTEJIEKTYaJbHOI
BJIACHOCTI, 10 30KpEMa CyNEePEeUnuTh KOJACKCY aKaJeMIuHO1 T0OPOYECHOCTI UM 1HIIUM
peryisiTopaM IOB’S3aHUM 13 BUKOPUCTAaHHSM Ta MPUBIIACHEHHSM YYXHUX POOIT,
MarepialiB, TOIIO.

JIOT1KO-TIHTBICTUYHA MOJIEAb PEYEHHS MPUPOJHBOI MOBHU IOJIaHA y BUIJIAIL
MpEeAUKaTy, IO 32 HasBHOCTI CKIIAHAEThCS 13 Cy0 €KTa pEUYEHHS, XapaKTEPUCTUKU
cy0’ekTa, 00’€KTa PEUEHHS, XapaKTePUCTUKU 00’ €KTa, MPeAMETA N-TO BiAHOIICHHS
pEUYCHHS, XapaKTepUCTUKa TpeJAMeTa N -r0 BIJHOIICHHS PEUYEHHS, J03BOJISIE
3/11ICHIOBATH MOPIBHSAHHA Ta BUSIBJICHHS MOBTOPEHb NMONPHU 3MIHY MOPSAKY ciiB. Lle
CTa€ MOKJIMBUM 3aBJSIKU TIOTIEPEIHBO MMPOBEICHOMY CHHTAKCUIHOMY, CEMAaHTHYHOMY
Ta MparMaTUYHOMY aHami3y, IO CIyryBaB OCHOBOIO Isi (hOpMyBaHHS MOEINi Ha
OCHOBI JIOT1KH TIPEIUKATIB.

[Iporec morryky 30iriB MiXK TEKCTOBUMH JIOKYMEHTAMU 3a 13 BUKOPUCTAHHSIM
aBTOMATH30BaHOI TMOOYJOBH JIOTIKO-JTIHIBICTHUHUX MOJIeNied MOJKHA 3J1HCHIOBATH
HACTyITHUM YHHOM

1) 3UNTYBaHHS TEKCTY 3 TOKYMEHTY;

2) MapCHHT TEKCTY 3a CHMBOJIOM ““.”, II10 T03BOJISIE PO3OUTH OTPUMAaHy CYKYITHICTh
CUMBOJIIB 13 TOKYMEHTY Ha MacHB, KO)KHUM €JIEMEHTOM SIKOTO € PEUCHHS,

3) MapCUHT KOXKHOTO €JIEMEHTY MAacCUBY PEUYEHb 32 CHMBOJIOM ““ ”, TII0 3a0e3meuye
(hopMyBaHHSI MaCUBY CIIIB Y MacHBl pEUYEHb;

4) Bu3HA4YCHHS MOPQOJOTIYHUX XAPAKTEPUCTHK CIIIB PEYCHHS HA OCHOBI
CHIBCTAaBJIEHHA 13 023010 JaHUX CIIIB,

5) bopmyBaHHS CIIOBOCIIONYYEHB 3a JIOTIOMOTOK MOP(OJIOTIYHUX XaPAKTEPUCTHK,
110 JI03BOJISIE BCTAHOBUTH 3B’ SI30K MK CJIOBAMU B PEUYECHHI;

6) CHHTAKCMYHMI aHajgi3 Ha OCHOBI C(OPMOBaHMX CIIOBOCHOJIYYEHb Ta
MOP(OJIOTIUHUX XapAKTEPUCTHUK CIIIB PEUCHHS;

7) popMyBaHHS MPEANKATIB, JIOTIKO-TIHIBICTHYHUX MOJEJCH, PEUCHbD;

8) dbopMyBaHHS CHHOHIMIYHUX MPEIUKATIB, IO SBISIIOTH COOOI0 Bapiallilo KOMii
KOXKHOT c(hOpMOBAHOI MOJIENI peUYEeHHS 13 3aMiHaMH 00’€KTa, Cy0’€KTa 1 mpeaMera
CUHOHIMAaMH;

9) mopiBHSIHHS C(HOPMOBAHUX JIOTIKO-TIHIBICTHYHUX MOJENIEH TEKCTy i3 0a3o0ro
JAHUX TEKCTIB, IOJIAaHUX Y BUTJISII TAKOTO K POAY MPEIUKATIB.
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Bizyanizariis nanoro npoiiecy nojaHa Ha puc 1.

TeKcr

B cnis

pe4veHHA 0
cnoso U OBO .- 0BO K
BusHa4yeHHA pia, ywcno, . Jpia, Ynucno, .. DifL, YHCNO, ...
- cnosocnonyyeHus 0 cnosocnonyyerHa 1
ﬁ MOdeO.ﬂOrI‘-IHHK = CNIOBOCMONYYEHHA ]

XapaKTepMUCTHUK peYeHHA 1

0BO K

TeKcr

pig, uwcno, . Mnia, YHeno, .. DifL, YHCNO, ...
TeKcr pe4yeHHA 0 cnosocnonyyenHa 0 cnosocnonyyerus 1
|::: peyeHHA 0 :: - |:>

TeKkcroBMiA
pedeHHAa 1 peyeHHs 1 peveHHA N
OKYMEHT . =
Aoky cioso I .. foso
pig, uwcno, . pig, umcno, .. pig, yncno, ...
eyeHHa N cnosocnony4eHHa 0 cnosocnonyyerHs 1
. = CNIOBOCMONYYEHHA |

CHUHTaKCMYHMIA
aHanis
Mowyk 36iriB Mix
nnm Tekcr
Texer pe4veHHA O

- nnm o: Texcr nigmeT, NPUCYAOK, OSHAYEHHS, ...
JIAMOO0, NAMO1, ... TAMOM
B0 E> _——HHM - p_eqermn 1
rexcris <:| NAM10, AAMIA1, ... AAMOM nigmMmeT, NPUCYAOK, OSHAYEHHS, ...
NNM N: | peyeHHA N
AANMNO, NINMING, ... INMIN nigmeT, NPUCYAOK, O3SHAYEHHS, ...

Puc. 1. Cxema Bukopuctanss JIJIM nis Bu3HaueHHs 301r1B 3 1HIIUM TEKCTOM

i

BukopucToByIoun BUINCONMMCAHI KPOKH MOKHA 3IMCHIOBATH HE JIMIIE IS
MepeBIPKU HA BUAO3MIHY TIOPSAKY CJIiB Y PEUCHHI, a i BUSIBIICHHA niepedpasyBaHHs —
TOOTO KOJIM TEKCT PI3HUTHCSA BMICTOM, aji€ OJJHAKOBUIA 32 3MICTOM.

TakuMm 4yuHOM 71 peyeHb YKpaiHChbKOi MoBH: “Jlo3piry OynbOy peryisipHO
MOJA0Th 0 OOIHBOTO CTONYy” Ta “3a3BUuail JIOCTUTIY KAapTOIUIIO CTaBIATH Ha
o0ifHINi cTir”, MOXKHa copmyBatu npeaukaru: nonawts (0, 0, Oyne0y, mA03piiy,
CTOJTy, OO1THBOTO, PeryssipHo) Ta cTaBiATh(0, 0, KapTOIUIO, TOCTUTITY, CT1I, 001IHIMH,
3a3Buuai). [lanmi BigOyBaeTbcs MOPIBHSAHHA KOXXHOTO €JIEMEHTY IpeauKary 13
CUHOHIMIYHUM PSJIOM 1HIIIOTO, BIAMOBIHO “TIOJIa0Th” MOPIBHIOETHCH 13 “CTaBISATh Ta
HOro CMHOHIMaMH 1 Tak Jaaji. Pe3ynbTaToM TakuX MaHIMyJSIiA OTpUMAaEMO JBa
MpeauKaTa sKi CIiBIaal0Th 32 BMICTOM, 1110 CBIYUTH MPO TE 1110 BOHU CIIBNAJAI0Th
3a 3MICTOM.

Cnucok Jgirepatypu
1. BaBinmenkoBa A.l. AHami3 1 CHHTE3 JIOTIKO-JIHTBICTUYHHUX MOJCIECH peuYeHb
npupoHoi MoBu: MoHorpadis. — K.: TOB “CIK I'PYII YKPAIHA”, 2017. — 152 c.
2. BagrinenkoBa A.l. TeopeTuuHi OCHOBU aHaNi3y EJIEKTPOHHUX TEKCTIB:
moHorpadis. — K.: TOB “CIK 'PYIT YKPATHA”, 2016. — 192 c.

275



TECHNICAL SCIENCES
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

OCOBJIMBOCTI NPOI'PAMYBAHHS LNEWJIEPIB 3A
JOIIOMOI'OIO MOBH GELATO

3aBajbHIOK €Bre’ KocTIHTHHOBMY,
acmipast
BinHUIEKMI HAIIOHATLHUN TEXHIYHUA YHIBEPCUTET

Pomanrok Ouexcanap Hukudoposuu

1. T. H., podecop
BinHUIEKMI HAITIOHATFHUN TEXHIYHUA YHIBEPCUTET

HosoceabueB Ouexcanap OuiekcaHapoBuy
3100yBay
BiHHULIBbKYN HAITIOHAIBHUN TEXHIYHUNA YHIBEPCUTET

Beryn. Peanmizanis eramiB rpadiuyHoro konBeepa [1-3] momsirae y HammcaHHi
BIINOBITHUX Mmieinepanx nporpam (meitnepiB [4-9]). s 1bOro 3acTOCOBYIOTHCS
merigepai  moBu. Oxpim  Bimommx meinepanx wmoB GLSL  [10], HLSL
BHKOPHCTOBYIOTBHCS CIEIlialIbHI MOBH peHaepepiB. Hanpuknazn, peanepep RenderMan
nepenbadae BukopuctanHs RenderMan Shading Language (RSL). Inmuwm
pEeHEepEPOM, IO J03BOJSIE BUKOPUCTOBYBATU ClieUU(IYHY JUIsI HHOIO ILICHAECPHY
MoBy, € Gelato [11].

Gelato [11, 12] e cucremoro penaepunry Big Nvidia. Meroro po3pobku Gelato
OyJI0 O€THAHHS TOTY>KHOCTI, SIKOCT1, THYYKOCTI, TPOTPaMOBAHOCT1 TIPU PEHICPUHTY
TPUBUMIPHUX CILIEH. PeHjepep xapakTepu3yeThCsl MATPUMKOIO MIBUIKOT TEXHOJIOTIT
noBTOpHOTO (opMyBaHHS KazapiB Sorbetto, crepeopenaepunry, eheKTUBHOTO
TpacyBaHHSl MPOMEHIB, BHUKOPHMCTAHHS IIApIB IIeiiepiB. Bucoka MmpoayKTUBHICTh
CHCTEMH JIOCATAETHCS 33 PaXyHOK BHKOPHCTaHHS MOXJIHMBOCTEH BimeokapT Quadro
FX. Y 2008 pomi Nvidia 6yno npununeno niarpumky Gelato mis konreHTparii Ha
po3poomi Mental Ray [12]. Onnak, po3yminas ocooymBocTeit Gelato € BaxkinuBum J1st
0araThOX MPOEKTIB 13 legacy-komom.

Amnadniz meinepiB Gelato. Ileiinepna moBa Nvidia Gelato 6a3yeTbcs Ha OCHOBI
RenderMan Shading Language. OcHoBaumu tunamu meitnepis Gelato [13] e metigep
noBepxHi (surface), meitnep 3mimenns (displacement), meitnep 06’emy (volume),
mretigaep ocsitiaenns (light), saransumii metigep (shader).

[Ipu oronormeHH1 meiaepa yepes npodisi BKa3yrThCs HOTO THII, Ha3Ba Ta CIIHUCOK
napaMmeTpiB 'y Kpyriux gyxkkax. [lapamerpu meiizepa po3AUIAIOTHCS KOMOIO,
BMIILIYIOTh THUIl MapaMeTpa, Ha3By W 3HAUYECHHS 3a 3aMOBUYYBAHHSAM IICIS 3HAKY
PIBHOCTI. Y SIKOCTI mapameTpa MOXe€ TaKoX OyTH BHUKOPUCTAHUN OJHOBHMIPHMIA
MacuB, 3HAUYEHHS AKOTro iHiIiani3oBaHl y QirypHux ayxkax. [lapamerpu mieiinepis
MpHU3HAYCHI JIMIIE AJI YWTAHHS, SKIIO BiJCYTHE KIIIOUOBE CJIOBO Output. Imake,
3HAYEHHS NapaMmeTpa CTa€ AOCTYIMHUM JUJIsl 3MIHU. 3HAYEHHS MapaMeTpiB IIeiiepiB
OTPUMYIOTBCSI Y HACTyMHOMY TOPSIIKY 3a TIPIOPUTETOM: Bil TE€OMETPUYHHUX

276



TECHNICAL SCIENCES
INNOVATIVE SCIENTIFIC RESEARCH: THEORY, METHODOLOGY, PRACTICE

HNPUMITHBIB, BUXIJHE 3HAYCHHS 1HIIIOIrO IIEeHaepa 3 TOro  Inapy meiaepis [14], Bix
meiepi Ty shader, light, 3HaueHHs 3a 3aMOBYYBaHHSIM.

[Mepenik rmobanpanx 3MinHUX [13] pizHux meiinepis Gelato Bkimovae koopauHaTn
TOYKH TOBEPXHi, HANpPSIM OCBITJICHHS, HAMpsIM CIOCTEPEKEHHS, T€OMETPUYHY Ta
HIeiIepHy HOpMaib TOYKH MOBEPXHI, YaCTUHHI MOX1JHI Ta TEOMETPUYHI MapaMeTpu
TOYKH MMOBEPXHi, IHTEHCUBHICTh KOJIOPY MaJal0Y0ro Ta BiIOMTOr0 BUIIPOMIHIOBAHHS,
KOOpAMHATH JDKEpeda CBITJIA, MPO30PICTh BUIPOMIHIOBAHHS, YacTOTy 3MiHU
KOOPJAWHATH MTOBEPXHi, yac 3adapOoByBaHHS BUOIPKHU.

Amnadi3z Gelato Shading Language. /lo tunis ganux mou Gelato [13] nanexatsb
color, float, point, vector, normal, matrix, string. fIx i 8 moBi RenderMan, tun float
NpU3HAYEHUH ISl BAKOHAHHS CKaJSIPHUX Ta 3aMIHM IUIOYUCENbHUX 00UKCIIeHb. THUIl
nAaHUX COlOr BUKOPUCTOBYETHCS ISl MOJAHHS IHTCHCHUBHOCTI BHIIPOMIHIOBAHHS Y
3amaHiii komipHii cuctemi (rgb, hsv, hsl, YIQ, Xyz). Hax manumu Tumy color
3aCTOCOBYIOThCA onepartii +, -, *, /, ==, |=. ]Iy 3MiHH OKpEMHUX KOMIIOHEHT KOJIbOPY
MO>KJINBE BUKOPUCTAHHS KBAJPATHUX Ty>KOK MacuBy. JIJIs MojaHHS BiAMMOBITHO TOYOK,
BEKTOpIB, HOPMaJieii BUKOPUCTOBYIOTHCS TOUKOBI THIM JaHuX Point, vector, normal.
Han ToukoBUMM JaHMMHU 3aCTOCOBYIOTHCA IMOKOMIOHEHTH1 omeparii +, -, *, / Ta
orepariii MopiBHIHHS ==, |=. AHaJIOTI1YHO JI0 THITY COlOr, TOCTYII 10 KOMIIOHEHT JaHUX
point, vector, normal 3a0e3meuyeThCs BHKOPHCTAHHSIM KBAJIpPAaTHUX IYXKOK.
MOoXIMBUMH KOOPJMHATHUMH CHCTEMaMHU TOYKOBHX JlaHuX € 0bject (00’ extHa), world
(cBiTOBa), Camera (kamepHa), SCreen (expaHHa), raster (IBOBUMIpHUX MIKCEIbHUX
koopauHat), NDC (qBOBMMIpHMX HOpPMaJli30BaHUX KOOPJHMHAT MPHCTPOro), shader
(axTMBHA cHCTeMa IpU OTOJIOIICHHI Ieiaepa), COMMON (KoopJAuWHATHA CHUCTEMA
MIEPETBOPEHHUX TMPOCTOPOBHMX 3MIHHHMX IEpell BUKOHAHHAM miedaepa). Tum matrix
3a0e3nedye MoJaHHs MaTPUIlb po3MipoM 4*4 s epexory MiXK pi3HUMU CUCTEMaMU
KoopauHat. [Ipu CTBOpEeHHI MATpUIll 3a3HAYAETHCS THM KOOPAMHATHOI CUCTEMH Ta
HaO1p naHux. [logaHHs KOHCTAHTH SIK MapameTpa Juisl Ha0opy aHUX MPU3BOAMUTH 10
(dbopMyBaHHS J1arOHAIbHOI MaTpull. [HAMBIAYadbHI CKJIaJ0BI MaTpHUIl JOCTYIHI 32
JIOTIOMOTOI0 TIOJIBIMHUX KBaAPATHUX AYXKOK. JIJIT MHOYKEHHS MaTPHIll HA IHITY MPIMY
MAaTpUII0 Ta 0OEpPHEHY MATPUIIIO BIJAMOBITHO 3aCTOCOBYIOTHCSI Oneparopu *, /, mist
MOPIBHSAHHS MaTpuIlh - ==, !=. JIJig MogaHHs PSAKOBUX NAHUX Yy MOABIMHUX JIallKaxX
HasABHUW THI JaHuxX String. JlogaTKoBO, MOXIIMBE BUKOPHCTAHHS CIICHIabHUX
cumBoitiB ‘\’, \n’, \r’, A\, \t, ‘\\’, ‘\”’. Bukopucranus nokaxuukiB y Gelato e
MIITPUMYETHCS.

Inentudikaropu mosu Gelato [13] MoxyTh BKIHOUATH JiTepH (HE MEHIIIE OJIHOT),
gucia (HE MOXYTh OyTH TEpIIMM CHMBOJIOM) Ta 3HaKd miAkpecieHHs. [lpu
OTOJIONIEHHI 3MIHHOT uepe3 MpoOin 3a3HA4arOThCA 1 TUM Ta Ha3Ba, 3a MOTpeOHU
3HAYeHHS 3MIHHOI 1Hiianmi3yeThes. OTONOIIeHHsT MacuBYy JOAATKOBO Iepeadadae
3a3HAYEHHS MOTO PO3MIPY y KBAJApPAaTHUX IyKKaX. MacuBH € OJHOBUMIPHUMH Ta
MarOTh CTAJIUHA PO3MIp.

Ho3Bonenumu  Bupazamu MoBu Gelato [13] e orosomieHHS KOHCTaHT,
KOHCTpyKTOpiB color, point, vector, normal, matrix, Z0CTym 0 €IEMEHTIB MacuBy 3a
KBaJIpaTHUMHM JTY>KKaMH, JOCTYII 10 KomroHeHT color, point, vector, normal, matrix 3a
KBaJPAaTHUMU JOYyXKKaMH, 1HKPEMEHT 3MIHHOI, JAEKPEMEHT 3MIHHOi, OIepaTopu
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BiHOIIIEHD (==, |=, <, <=, > >=), yHapHi Ta OiHapHi oneparopu (-, +, *, /, -), noriusi
onepatopu (&&, ||, !), kpyrii 1yXkH (), BUKITUKA QYHKIIIH, IPUCBOEHHS (= ,*=, /=, +=,
-=), TepHapHUii omieparop (? : ), mepeBeacHHs TUNY (Hampukiam, (Vector) v).

VYMOBHI TBEpKEHHS pealli3yloThCsl 3a JonoMoror kmouomx ciiB if, else.
[MuxotiuHi omeparlii moJsralTh Y BUKOpPHCTaHHI KitoyoBux ciiB While, do while, for.
Buxnuk QyHKii 311HCHIOETHCS NUTSIXOM 3a3HAYCHHS ii HA3BU Ta CIIUCKY MapaMeTpiB y
KPYIJIUX JyKKaX, MapaMeTpu PO3IUIIIOThcS KoMaMu. OrosonieHHsT QYHKINT TaKoX
BKJIIOYA€ BU3HAYCHHS THITy 3Ha4YcHHS, 1m0 nosepTaeThbes (float, color, point, vector,
normal, matrix, string). Ha Bigminy Bim MoBu C, mapameTpu QYHKII HepeIatoThes
nauiie 3a nocwiaHHsAM. KomeHTapi mo3HadaroTbesi cuMBosiamu // Ta /* */. HaGip
npernporecopiB Gelato Biamosimae Hadopy npenpornecopis C/C++: #include, #define,
#ifdef, #ifndef, #if, #endif, #else.

MoBa xapaktepusyeTbcs HaOopoMm GYHKIIA Ui YIpaBIiHHS Bi3yalli3alli€ro
TpuBuMipHHX ciieH [13]. DyHkiis emit mreligepa OCBITICHHS MOAa€ OCOOJIMBOCTI
BUIIPOMIHIOBaHHS CBITJIa. MOXe€ MOJENIOBATUCh OCBITJIEHHS, SIKI BlJ CKIHYEHHOIO
JDKepenia CBITIIA, TaK 1 B1JI HECKIHUEHHOTO JiKepena. [Ipu nbomy, CBITIO NOMHUPIOETHCS
B yCIX HampsAMKax, y MeXaxX KOHyca, a00 y BH3HAU€HOMY I1HTEpBajll HampsMKiB.
®yuxiis lights meiinepis moBepxHi Ta 00’ eMy 3a0e3nedye 30ip JaHUX PO OCBITICHHS
3 yCIX HasgBHUX JpKepen cueHd. [lnsg BuOopy [Kepen CBITIIa MOXKYTh
BUKOPUCTOBYBATUCH TaKl (PUIBTPH, K KyT BiJ 3a7aHOi OCl, Kareropis jpkepena. s
BUOKPEMJICHUX JDKEPEIl CBITJIa BUKOHYETHCS HEOOXimHUM Habip ¢yHKii. DyHKIIIA
trace 3a0e3neuye reHepailiro HAOOpPy MPOMEHIB Ta BUKOHAHHS HaJl HUMHU 3a3HAYCHUX
PO3POOHUKOM OIlepalii.

Croucok pearnmizoBaHux MaremaTnuHux Bupasie Gelato [13] Bwmimye ¢yHKIIil
radians, degrees (BiamoBigHO IPHBEICHHS 3HAYCHB 10 pajdiaH, Tpaaycis), Sin, COS, tan,
asin, acos, atan, sinh, cosh, tanh (BigmoBimHO CHHYC, KOCHHYC, TAaHT'€HC, apPKCUHYC,
ApKKOCUHYC, TinmepOOodiYHI CHHYC, KOCHHYC, TaHT€HC), POW (CTemiHb 4YHcia), exXp
(excnoneHnTa umcina), log, log2, 10g10, log (BiamosigHO orapudm™ i3 ocHOBOO €, 2, 10,
jorapudm i3 3a7aHOI0 OCHOBOIO), SOIt (po3paxyHOK KBaJIpaTHOTO KOpEHs), Invsgrt
(po3paxyHOK 0OEpHEHOro KBaJIpaTHOro KopeHs), hypot (oOuucieHHs TiMOTeHY3H),
abs, fabs (o6uaBi QyHKIii TOBEpTaIOTh 3HAYCHHS 32 MOJYJIEM YHCIIa), Sign (3HaKoBa
¢yukuis), floor, ceil, round, trunc (BiAMOBIIHO OKPYIJICHHS 0 MEHIIOIO IJIOTO,
OLNBIIOrO MLIJIOT0, HAHOIMKYOro IiIOro, Lol YacTHHH), MiN, max (BiamoBigHO
MiHIMaJIbHE Ta MakCHMaJlbHEe 3HaueHHs), clamp (mpuBemeHHs 4ucnaa 10 3a3HAYEHOTO
iHTepBay), MiX (JMiHiiHA iHTepHosLis yncen), Mod (octaya Bijg aiseHHs), isnan, isinf,
finite (mepesipka 4mciia Ha BaliIHICTh, HECKIHYEHHICTh, CKiHUCHHICTB), erf, erfc
(byHKITIS TOMUTIOK Ta KOMIUIEMEHTapHA il QyHKITis).

Jlo peanizoBanux reomerpuunux Gpyukiii [13] Hanexats dot (ckanspHuii 100y TOK
BEKTOPIB), Cross (BekTopHwuii 100yTOK), length (mosxuna BekTopa), distance (BixcraHb
Mix Toukamu), hormalize (byHkiis Hopmasizaiii Hopmaiiei Ta Bekropis), faceforward
(opieHTanis HOpMaJli y HampsiMKy Kamepw), ptype (moOymoBa TOYkH, BEKTOpa Ta
Hopmai), reflect, refract (BinmoBigHO po3paxyHOK BEKTOPIB BIIOUTTS Ta 3aJIOMJICHHS
ceitia), fresnel (po3paxyHOK BEKTOpPIB, KOCQIIIEHTIB BIAOUTTS Ta MPOIMYCKAHHS
ceiTia), transform, tranformv, transformn (BixnoBiHO EPETBOPSHHS TOUKH, BEKTOPA,
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HOpMaJTl 3T1HO 13 HABEJEHOK MATPHUIICI0 a00 3a3HAYEHOK CUCTEMOIO KOOPAHMHAT),
transformu (repeBeieHHS OTMHUITL BUMIPIOBaHH:), rotate (oOepTaHHS TOYKH).

o ¢dyukuid podotn 3 ganumu thmy color [13] mamexats color (dhopmyBaHHS
naHux taIy color Ha ocHoBi uucen tumy float), luminance (oOuuciieHHs iIHTEHCHBHOCTI
KOJIBOPY Y LIKaJi CIpOro KOJbOPY, IO BIAMOBIAE 3a/1aHiil IHTEHCUBHOCTI KOJIbOPY Y
rgb), transform (dbyHkIist 3MiHE KOJTIPHUX KOOPIUHAT).

Jiis pobotn 3 mamumu Tty matrix [13] wmanexars ¢yskmii Gelato matrix
(moOymoBa matpuiii), determinant (oOuwncieHHS BH3HAYHHMKA MaTpuili), transpose
(rpancmonyBanHs MaTpuili), translate, rotate, scale (BiAmoBiZHO 3acTOCYyBaHHS
orepalii 3CyBy, IOBOPOTY, MacIITaOyBaHH IO MATPHIII).

Jlo ¢yHKmi# reHepamii mnatepHiB Hainexkarh Step (crymiHdacta (QyHKINA),
smoothstep (rmagka crymiHdacta QyHKIis), NOISe (po3paxyHOK HEIEPEPBHOIO
MICEB/IOBUITIAIKOBOTO Habopy umcen po3mipHicTio B 1D g0 4D, intepBan 3HaueHb
cranoBuTh [0, 1], cepenne 3nadenus — 0.5), snoise (po3paxyHOK MCEBIOBUIIAIKOBOTO
HaOopy yucen po3MmipHicTio Bin 1D g0 4D, inTepBan 3HadeHb cTaHOBHTH [-1, 1],
cepenne 3HaueHHs — 0), pnoise (mepiogwuHa NOISe), psnoise (mepiogudHa SNOISE),
cnoise (po3paxyHOK TUCKPETHOTO TICEBIIOBHITAIKOBOIO HAOOPY YMCEN PO3MIPHICTIO
Bix 1D mo 4D), random (Bunaakose uucio Mixk 0 1 1), randomgrid (BumaakoBe 4mcCIIo
U1 Habopy To4dok moBepxHi), spline (mobynoea craitna (Karmyna-Poma, beswe, B-
crutaiina, Epmita, JiHIHHOTO0) 111 HAOOPY TOYOK).

OyukmissMi 00YHCIIEHHS MOXiAHKUX Mo U, V € deltau, deltav. ®yukmii podoTu 3
IUTOIICI0 TOBEPXHI BKIOYarOTh Samplearea (po3paxyHok audepeHIianbHOT IIOIIi
noBepxHi), surfacenormal (oOuucrneHHs Hopmaii moBepxHi). JIjis 3CyBy TOYOK
noBepxHi Ta Moau(ikarii HopMaiel 0e3 3cyBy HasBHI QyHnkuii displace ta bump
B1IMOBIIHO. DYHKIISIMHU, [II0 BUKOPUCTOBYIOTHCS TIPU aHTHANIIAW3UHTY TOBEPXHI, €
aastep (kpoxoBa ¢yHKIls aHTHamiaizunry), filterwidth (pospaxyHok pisHHI Mix
CyCiIHIMHU BUOipKaMu 3a(apOOBYyBaHHS).

OcHOBHUMU omepalisiMid poOOTH 3 HaOOpamMu TOUOK 3adapOOBYBaHHS (CITKaMM)
[13]e gridn, gridnu, gridnv (BiamoBigHO KUTbKICTh TOUOK Y CITII 3arajioM, y HaIIpsIMKy
U, y HampsMky V), gridindex (immexc touku y citii), gridmin, gridmax (BiamoBigHO
MIiHIMaJbHI Ta MaKCHUMaJlbHI 3HA4YeHHs y citmi), gridany (mepeBipka HasBHOCTI
HYJIbOBUX 3HaY€Hb 3MIHHOT Y CITIIi).

@Oynkmismu 00podku psaakie  [13] e format (3mina dopmary psaka), printf
(BuBencHHsS (HOPMATOBAHOTO psjKa), €rror (BHUBEIEHHS MOMHIIKM PO BUKOHAHHS
nporpamu), fprintf (3anuc rekcry y daiin), concat (06’ eanants psakis), match (momryk
3aJ]aHOr0 MaTepHa y psaky), substr (Bubipka migpsiaka).

o ¢dynkii, mo 3ade3meuyroTh gocTynm a0 Tekctyp [13] i3 3acTocyBaHHSAM
aHTHATIal3MHTY, HaJIexKaTh texture (moctym mo 2D tekctypm), texture3d (moctym mo
TPUBHMIPHOI TEKCTYypH), environment (moctyn 1o kapt cepenoswuii), Shadow (moctyn
710 KapTH TiHEH).

®dynukmii Gelato mis monenroBanHs BimOMTTS cBiTiia [13] BrimrodaroTh ambient
(po3paxyHok ¢oHoBoro ocBitiacHHs), diffuse (cymaphe nudysHe oCBITICHHS 3T1IHO 13
3akoHoMm Jlambepra), specularBRDF (oGumcnenns cnekynspaoi JJ®PB3), specular
(po3paxyHOK CyMapHOi CIEKYJSPHOI CKJIaJ0oBOi Koybopy), occlusion (oOuwcieHus
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3aropoJIKEHOT YaCTKHU TijecHOro kyta), indirect (o0uucieHHs cyMapHOT OCBITIEHOCTI
BiJl TCOMETPUIHOTO HAOOPy 00’ €KTIB ciieHn), subsurface (oO4unciieHHs OCBITICHHS Bij
M1KITOBEPXHEBOTO PO3CIIOBaHHS CBITIIA).

Oco6muBicTio Gelato € MoxITUBICTh 30€peKEHHSI TOBUILHUX JAHUX Y IPOCTOPOBY
0a3y manmx [13, 14]. 306epexeHi qaHi MOXYTh Mi3HiINIE OyTH BUKOPHCTaHI s X
iHTepoNALii TOBepXHEeI0 00’ekTa. 30epekeHHs AaHMX y 0a3zy 3A1MCHIOETbCSA 3a
noromororo Metoxy spatialdbsave. JlomarkoBi mapamerpu Mmetony interpolate ta
filemode 103BOJISIFOTH YIPABIATH IHTEPIOJSILIEI0 30€PEIKEHUX 3HAYCHD Ta 3aIUCOM
naHux y ¢ain. s tocTymy 10 IpocTOpoBOi 623U JaHUX BUKOPUCTOBYETHCS (DYHKITis
spatialdbquery.

Jlo yHKmi# orpuMaHHs iH(poOpMaIi mpo peHaepep Ta meiaepu [13] Hanexath
getattribute (oTpumanHs 3HaueHHs 3aJdaHOro arpulOyTa peHaepepa), Setmessage,
getmessage (BimmoBimHO (OpMyBaHHS TOBIIOMJICHHS I 34YMTYBaHHS 1HIIAM
meiepoM, MoB’sg3aHUM 13 00’€KTOM, Ta 34YMTYBAaHHS IOBIJIOMJICHHS 3 Ieizepa),
gettextureinfo (orpumanns indopmarii npo Tekctypuuii daiin), raylevel (otpumanus
qrclia B3aEMOJIN TpoMeHs i3 00’eKTaMHM Ha NUIIXYy J0 Kamepu), isshadowray
(HasBHICTH TIEPEBIPKH IICHIepoM 00’€KTa Ha Mpo3opicTh), isindirectray (HasBHICTH
OILIIHIOBAHHS IIEHICPOM KITBKOCTI HEMIPSIMOT'O OCBITJICHHS).

Oxpim meiineproi moBu Gelato, peanepep no3Bossie BukopucropyBatu C++ API
Ta 3aiiicHioBaTy Bukiauku API 3 Python.

BucHoBok. Cucrema penaepunry Gelato 3abesmneuyBaia BUCOKONPOIYKTHBHE i
BHUCOKOpeaTicTHUHe  (OpMyBaHHS  300pa)k€Hb 33 paxyHOK BHUKOPHUCTaHHS
MOJIMBOCTEH amapaTHOrO0 TPUCKOPEHHS PEHIEPUHTY Ta MIMPOKOro Habopy
rpadiuyHuX MIeHEPIB 1 THIMIB JaHUX. AHai3 1meiaepaoi MmoBu Gelato € BaskauBuM 1st
MIATPUMKA ICHYIOYMX TMPOTPAMHUX 3aC00IB PEHIECPUHTY Ta BUBUCHHS PO3BUTKY
peHzepepiB.
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IHHOBALIITHI XAPYOBI IIPOYKTH:
MDKIUCIUILITHAPHUMA MIAXLI 10
BJIOCKOHAJIEHHS TEXHOJIOT'TIA

Jlicawok B.JI.,
nupextop nenapramenty [T TOB «®ynapedopm»

Kaimos M.B.,

mupextop TOB «MukonaiBMoanIpom»

bysuok T.B.,
nupextop @I" «Father's Winey

Po3po0Oka HOBHX TEXHOJOTIN Y Xap4yoBiii MPOMHUCIOBOCTI Ta CTBOPEHHS IMIMPOKO1
raMy MNPOAYKTIB 13 CHOPSIMOBAHOIO 3MIHOIO XIMIYHOIO CKJIAIy 1 BJIACTUBOCTEH €
BOKJIMBAM HANPSIMKOM CyYYaCHHX HAyKOBHX IOCHiDKeHb. lle He nmmie cmpuse
MIJIBUIICHHIO SIKOCTI XapyoBOi MPOAYKIi, ajlie W BIJAICpae KIOYOBY pOJIb Yy
3a0e3MeUeHHI 3/J0pOB'sS HACENEHHS, 30KpeMa, Yepe3 Po3poOKy MPOIYKTiB, 30aradeHIX
KOPUCHUMHU KOMITOHEHTaMHU.

[aTeHcudikalliss HayKOBUX JOCHIDKEHb y I cdepi, a TakoXK HAKONMWYEHUUN
MPaKTUYHUN  JIOCBIJ, CHOPHUSIOTH TMOMIHOJEHHIO TEOPETUYHUX 3HAHb  IOJ0
IHHOBAIIHHUX MMJIXOAIB Ta BJOCKOHAJICHHIO CYYaCHMX TEXHOJOT1YHMX mporieciB. Lli
MPOIIECH, 30KpeMa, BKJIIOYAIOTh ONTHUMI3allil0 YMOB BHUPOOHHIITBA, ITiIBUIICHHS
€(EeKTUBHOCTI BHMKOPHUCTAHHS PECYpCiB 1 MIHIMI3allil0 BTpaT, M0 Ma€ Ha METI
3a0e3MeUYnTH CTBOPCHHS MPOAYKTIB 13 TOKPAIICHUMH BJIACTUBOCTSIMHU, TPHUBAIAM
TEPMIHOM 30€epiraHHs Ta BUCOKMMHU CTIOKUBYMMU XapaKTePUCTUKAMH.

TakuM 4MHOM, PO3BUTOK HOBITHIX TEXHOJOTIN y XapyoBli MPOMUCIOBOCTI CTA€
OCHOBOIO I CTBOPEHHS KOHKYPEHTOCIIPOMOXKHUX TIPOAYKTIB, SKi HE JIHIIE
BIJINOBIJIAIOTh MOTpedaM PHUHKY, ajieé ¥ CHPUSIOTh MOJIMIICHHIO SIKOCTI JKUTTSA
CIIO’KMBAaYIB, yepe3 3a0e3nedeHHs 30aJ1aHCOBAHOTO XapuyBaHHs 1 3MILIHEHHS 3JI0POB's.

[IpioputreTHOI0O TPOOIEMOI0 MOXKHA BBa)KATU CTBOPEHHS TMPUHIIMIIOBO HOBUX
TEXHOJIOT1H, TJIMOOKOT KOMIUIEKCHOT MEepepOoOKH MOJIOUYHOI CUPOBHHH Y MPOIAYKTH
BHUCOKOI SIKOCTI, SIKI MalOTh 03/I0POBUYMI BIUTMB Ha OPraHi3M JIFOJIMHU, 3a0€3MeUyI0Th
MpOQUIAKTUKY aTIMEHTApHO-3aJICKHUX CTaHIB 1 3aXBOPIOBAHb, CIPUSIIOTH YCYHEHHIO
nedpinuty OUIKIB, BITaMiHIB, MIKPO- 1 MaKpOEJIEMEHTIB, IHIIUX ECCEHINaIbHUX
pedoBuH. [lumM BuUMoOram  BIAMOBIZAIOTH MPOAYKTH 3  (DYHKI[IOHAIIBHUMH
IHrpeaieHTaMu, 010JIOTTYHO aKTUBHUMHU J00aBKaMH Ta 1HIIN TPymu. 3a JOMOMOTOIO
XapyoBOi KOMOIHATOPUKM MO’KHA TMIOCITA0MTH HEraTUBHI BIUIMBH 30BHIIIHBOTO
CEpEIOBUINA 3aBJISIKA MPOEKTYBAHHIO 1 KOHCTPYIOBAHHIO XapyoOBHX NPOIYKTIB HE
auiie Oe3MeYHMX IS JIIOJWHU, aje W TaKuX, 0 3aXUIAl0Th WOro TEHETHYHI
CTPYKTYpH.

OnHuM 13 epeKTUBHUX 3aXO0(iB KOPEKIIil pallioHy Ta Npo(iIaKTUKHA 3aXBOPIOBAaHb
€ BIPOBA/DKEHHS y XapuyyBaHHS CyYaCHUX MPOAYKTIB, MPU3HAYCHHUX JJII MacOBOTO
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cnokuBaHHs. OcCOOJMBO BaXJIMBUMU € TPOAYKTH 31 3MIHEHHUM CKJIAJO0M, SIKi
30epiratoth Tpaaumiauii cmak. Lli mpomykTu, 3aBasku 30adaHCOBAaHOMY Ta
30araueHOMy CKJaay, 3a0e3ledyyloTh JIOJAaTKOBY KOPHCTb JUIsl  370POB’A,
BIJIOBIIal0Yl HOpMaM J0OOBOTO CIOKMBAaHHS KJIIOYOBHX HYTPIEHTIB. AHAII3
HAYKOBHX JOCIIKEHb 1 MyOJiKaliil CBITYUTH MPO 3pOCTal0uy yBary J0 pO3poOKH
BUPOOIB 3 MiJBUIIIEHUM BMIiCTOM Oinka. Takuil HanpsIMOK € aKTyaJIbHUM Y KOHTEKCTI
3aJI0BOJICHHSI MOTpPed CydacHOro CYCHUILCTBA y 30alaHCOBAHOMY XapuyBaHHI Ta
MIIBUINCHH] 3arajbHOI AKOCTI JKUTTSA. [HHOBamiiiHI XapyoBi MPOAYKTH 3
ONTHUMI30BaHUM CKJIAJIOM CHPUSIOTH MOKPAIICHHIO 3arajbHOrO 370POB’Sl HACEJICHHS,
3a0€3Meuyoud OpraHi3M HEOOXIIHUMHU HYTPIEHTaMH, IO, B CBOIO Yepry, 3HUKYE
PUBUK PO3BUTKY PSIy XPOHIYHHUX 3aXBOPIOBAHb.

VY cywyacHuX ymoBax MUIBHOHM JIOJEH BIAYYBalOTh y pallioHaX XapyyBaHHS
nedinut O61IK1B. 3HAUHUN HAYKOBUH 1 MPAKTUYHHM 1HTEpEC Mae po3polKa 1 peaizallis
pecypco30epirarounx TEXHOJIOT1H MOJIOYHUX MPOJIYKTIB, K1 JO3BOJISIOTH 3MEHIITUTH
BUTPATy CHPOBUHHU 1 OTPUMATH TPATUIIHHI TPOAYKTH, IO KOPUCTYIOTHCS TTOTTUTOM, 3
ypaxyBaHHs NPUHIMUIIB 0e3MeKH, PYyHKIIIOHAIBHOCTI 1 €KOJIOTTYHOCTI.

CydacHa MpoOMHCIIOBa TMepepoOKa MOJIOKA SIBIIsi€ COOOI0 CKIAJAHUNA KOMILIEKC
MOCJIIOBHO  BUKOHYBAaHUX  B3a€EMOINOB'SI3aHUX  XIMIYHUX,  (DI3UKO-XIMIYHUX,
MIKpOO10JIOTTYHUX, O10XIMIYHUX, OIOTEXHOJOTIYHMX, TEIIO(MI3UYHUX Ta I1HIIUX
TPYJIOMICTKHX 1 CIeU(PIYHUX TEXHOJIOTIYHUX MpoueciB. L1 mporecu crnpsMoBaHi Ha
BUPOOJICHHS MOJIOYHHMX MPOAYKTIB, 110 MICTSATh a00 BC1 KOMIIOHEHTH MOJIOKa, a00 1X
YaCTHUHY.

HayxkoBuii iHTepec npencrapisie iHGopMallis Mpo CydyacHl TEXHOJIOTIYHI PoLiecH
BUPOOHMIITBA MOJIOYHMX TMPOAYKTIB 3 MiJBHINEHUM BMICTOM Oinka. OpHak 06e3
HABEJICHHS OCHOBHUX TEOPETUYHUX IMOJ0KEHb, KOPOTKOTO OMHUCY TpaJMIIHIX
TEXHOJIOT1YHUX TMPOILIECIB, SIK 0a3M JJI1 YIOCKOHAJIICHHS 1 PO3pOOKH HOBOI TEXHOJIOTTI,
HEMOXKJIMBO YCBIJIOMUTH CYTHICTb 3MIH 1 OCOOJIMBOCTEN BUPOOJEHHS HOBUX BU/IIB
O1JIOKBMICHUX MPOAYKTIB.

JlocnmiKeHHs! pUHKY BITYM3HSHUX MOJIOYHHMX MPOAYKTIB MOKa3aJ0 OOMEKEHICTh
ACOPTUMEHTY MPOAYKTIB 13 MIJBUIIIEHUM BMICTOM Oisika. [[o 11i€i KaTeropii HaJleKaTh
B OCHOBHOMY WOTYPTH, /I CKBAIlyBaHHS SKUX BHKOPHCTOBYIOTH JBOBHUIOBY
3aKBaCKy, IO CKJIAJA€TbCcs 3 TEPMO(IIBHOTO MOJOYHOKHCIOTO CTPENTOKOKa Ta
MOJIOYHOKHUCJOI OO0JNrapchkoi MNajauyku. 3O0LIbIIEHHS BMICTY OlIKa B HOryprax
00YMOBJICHO BBEJICHHSM CyXOro 3HEKHPEHOTO MOJIOKA, OUIKH SKOTO, SK 1 OLIKH
MOJIOKa CUPOBHHH, ckiafaroTbes Ha 80% 3 kazeiny 1 Ha 20% 3 JIerko3acBOIOBaHUX
cupoBaTkoBUX OUIKiB. Ka3zeiH mepeTpaBiIOeThCS TMOBUIBHINIE TMOPIBHSIHO 13
CHPOBATKOBUMH O1JIKaMH. ﬁoro, SK TPaBWIO, BBOJATH y CYMIII JJISl JUATSYOTO
XapuyBaHHS, y pallloH TalieHTiB peabimirtamniiftHoro mnepioxy. lleperpaBnenHs
IPOTATOM TPUBAJIOTO Yacy 3a0e3neuye MOpiBHIHO HU3bKI TEMITH PO3IICTIIICHHS O171Ka
1 pIBHOMIPHE HAJIXOJKEHHSI aMIHOKHCIIOT B OPTaHi3M JIFOJIUHHU.

Jlns mronmeit, skl BeAyTh aKTUBHUM CHOCIO KUTTSA, SIKI 3a3HAIOTh (DI3MUHHUX
HABAHTAXKEHb, CIOPTCMEHIB, IMIKOJSAPIB aKTyallbHE MIABUIICHHS B pallioHl OUIKIB
PI3HOTO TTOXOIXKEHHSI, SIKI MalOTh MAaKCUMAaJIbHY MIBUIAKICTh PO3IICTIICHHS.
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HocmipkenHss HaykoBliB 3 yHiBepcutery McCill (Kanama) mokasyroTh, IO
CHUPOBATKOBUH MPOTEIH 3HAYHO TEpeBepIIye s€uyHui (imeanbHuii) OLTOK, OLTIOK COi,
SITOBUYMHU Ta pUOH Yy TUTaH1 MMOKPAICHHS peakIliii Ha KIIITHHHOMY Ta TOPMOHAJILHOMY
piBHsX. JloBeAeHO, IO CHUPOBATKOBUW MPOTEIH MiJBHINY€E PIBEHb TIyTaTIOHY -
OCHOBHOTO aHTHOKCHJIAaHTY B OpraHi3mi 61000'€kTa, 3HIKYE PIBEHb XOJECTEPUHY B
KPOBI, IT0 Y3TO/KYETHCS 3 PE3yJIbTaTAMH HAIIUX JOCIIKCHb.

AMIHOKHCIIOTHUH CKJIaJ Ka3eiHy Ta CHPOBATKOBHX OUIKIB nemio pizHuid. Tak, B
anpOyMmiH BMiCT Tpuntodany B 4 pa3u Oulblie, HDK y Ka3eiHi. BmicT He3aMiHHOL
CIPKOBMICHOT aMiHOKHUCJIOTH IIUCTUHY B IJ100YJIiHI Maike B 7 pa3iB, a B aIbOYMIH - B
19 paziB Oinbline, HIXK y KaszeiHi. Takuii BMICT aMIHOKHCJIOT AY>KE€ BaXKJIUBHM IS
010JIOTIYHUX MPOIIECiB, 10 BiAOYBaIOTHCS B OpraHi3Mi. Y CHPOBATKY MEPEXOJSATh
IPaKTUYHO BC1 COJII Ta MIKpOEJIEMEHTH MOJIOKa, BOJIOpO3unHHI BiTaMmidu: B1, B2, B6,
B12, C, PP, xomin, A, E, 6ioTHH.

Nestlé Health Science mpomonye mojoudi mpoaykt mia Openmom Boost. 1l
30aaHCOBaH1 MOKUBHI HaIoi MICTATh 10 20 T O1J1Ka Ha MOPLI0, a TAKOX BITAMIHU Ta
MIHEpaJH, O pOOUTh 1X MPUBAOIUBUMHM ISl CIIOKHMBAUIB, SIKI 0a)KalOTh 30UIBIIUTH
cnoxuBanHs Oika (Harfmann, 2024).

TexHOJNOTIYHUN  TPOIEC BUTOTOBJEHHS  MOJIOYHO-OUIKOBUX  1HTPEHIEHTIB
3IICHIOIOTH Y JIBOX HaIpsIMKax. 3 OTHOr0 OOKY, OLIIKOBI pEYOBHHH PA30M 3 MOJIOUHUM
KUPOM, 3 THIIOTO, BCI CyX1 PEUOBUHHU CUPOBUHH, 1 B TOMY YHCJII1 1 3aJMILKOBI OLITKH,
MPOTIOPIIIAHO KOHIICHTPYIOTHCS 10 HEOOXIJHOTrO BMICTY Cyxux peudoBuH (Meena,
Singh, Panjagari, & Arora, 2017).

Kommanist Chobani BupoGIisie rpelbkuii HOrypT 3 BUCOKUM BMicToM Ginka. Foro
OCTAaHHBOIO IHHOBAIIIEI0 € MUTHUHN HOrypT 6€3 nakto3u 3 20 T O11Ka, 3 T KIITKOBUHU Ta
6e3 nonaBanHs mykpy (Moreno, 2024).

OTxe, HOBE TTOKOJIIHHS XapuOBUX MPOAYKTIB, SIKE XapaKTePU3y€eThCA T1IBUILIEHUM
BMICTOM O11Ka, (DYHKI[IOHAJIbBHUMH BJIACTUBOCTSIMU Ta MOKPAUIEHUMHU CIHOKMBUUMU
XapaKTEPUCTHKAMH, € BIIOOPKCHHSIM CYYacHHUX JOCSITHEHb HAYKH IMPO XapuyBaHHS
Ta BIJNOBIJIA€ 3POCTAIOYUM BHUMOIaM CIOXHKBadiB. PO3BUTOK Ta BHUPOOHUIITBO
(YHKILIOHATBHUX MPOAYKTIB XapuyBaHHsS CTald OJHIEID 3 KIOYOBUX CBITOBHX
TEHJICHI[IN y Taly31 XapuoBOi HAyKH, a TAaKOX 00'€KTOM 1HHOBALIMHUX TOCTIIKEHbD 1
PO3pO0OOK.

QOyHKIIOHAIbHI XapyoOBl MPOAYKTH BIA3HAYAIOTHCS HE JHIIE 30aJaHCOBAHUM
CKJIQJIOM XapyOBUX PEYOBHH, aje W JOJATKOBUMH KOPHUCHUMHU BIACTHUBOCTSIMH, SIKI
CIPUSIOTh MIATPUMIN Ta MOKPAIIECHHIO 370POB'S JIIOAWHH. BOHU MOXYTh MICTUTH
BiTaMIHM, MiHEpajid, MPOOIOTHKH, AHTHOKCHUIAHTH Ta 1HII OI0JOTIYHO AaKTHBHI
KOMITOHEHTH, IKi BUKOHYIOTH crienudiuai (yHKmii B opradizmi. Takuil miaxig 1o
dbopMyTIOBaHHS TIPOAYKTIB JO3BOJISIE 3a0€3MEUUTH pallioHAIbHE Xap4yyBaHHS, SKE
BpPaxoOBY€ 1HMBIIyabHI TOTPEOU PI3HUX TPYN HACEJICHHS, BKIIOYAIOUN JTITEH, JTITHIX
JII0JIeH, CIOPTCMEHIB Ta 0C10 3 MEBHUMH MEAUYHUMU MTOKA3aHHIMU.

BupoOHUIITBO ~ (PYHKIIOHANBHUX  MPOJIYKTIB  XapuyBaHHsS  Mepegdoadae
BUKOPHUCTAHHS MEPEIOBUX TEXHOJOTIA Ta METOJIIB, 110 J03BOJISIIOTH 30epiratu ado
HaBITh MIJACUIIOBATH KOPHMCHI BJIACTUBOCTI I1HTPEMIEHTIB MiJ 4Yac OOpOOKU Ta
30epiranHs. I[HHOBaliitHI po3poOKM B MHill cdepl BKIIOYAIOTH 3aCTOCYBAHHS
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O10TEXHOJIOT1#, HAHOTEXHOJIOT1H, a TaKOX PO3POOKY HOBHMX METOJIB €KCTPaKIli Ta
ctabimizarii 610J0T1YHO aKTUBHHUX pedyoBUH. Lle 3a0e3meuye BUCOKY AKICTh Ta Oe3meKy
KIHIIEBOT MPOMYKIIii, IO BIAMOBITA€ MDKHAPOJHUM CTaHIAApTaM Ta PETryISTOPHUM
BHMOTaM.

Kpim Toro, 36aradeni xap4yoBi MPOAYKTH CHOPUAIOTH HE JHIlE (DI3UIHOMY, ajne U
MCUXIYHOMY 3/I0pPOB'I0, MOKpPAIIyIOYH OCHOBHI (YHKIII Ta 3HIKYIOUH PHUUKH
PO3BUTKY XPOHIYHHUX 3aXBOPIOBaHb. BOHU BIAIrpaloTh BaXIIUBY POJib y MPOQLIaKTHII
Ta Tepamii TakuX CTaHiB, SK Jia0eT, CepleBO-CYJIMHHI 3aXBOPIOBAHHS Ta IHIII
MeTa0OJYH1 MOPYIIEHHA. 3aBISKU 1HAUBIAYali30BaHOMY MiIX01Y 10 (POpMyIIIOBaHHS
NPOJYKTIB, CIOXHUBa4l MOXYTb OTPUMYBAaTH XapyoBi MPOIYKTH, MaKCHUMaJIbHO
aJlanTOBaHI JI0 iXHIX OCOOMCTUX MOTPEO Ta CTHIIIO YKUTTSI.

BnpoBamxeHHsl iHHOBAIIHHUX XapyOBUX MPOJYKTIB HA PUHOK CIPUSE HE JIUIIE
MOKPAILEHHIO 3/10POB's HACEJIEHHS, aJl€ i CTUMYJIIO€ EKOHOMIYHUN PO3BUTOK XapyOBOi
MIPOMUCIIOBOCTI, CTBOPIOIOYM HOBI po0O0OYl MICL Ta CHPUSIOYH MIKHAPOHIN
KOHKYPEHTOCIIPOMOKHOCTI BUPOOHUKIB. BoCKOHANEHHSI TEXHOJIOT1 BUPOOHUIITBA
TaKuX MPOJAYKTIB BUMAara€ MiXKAUCIHUILIIHAPHOTO MiJIXOAY, BKJIIOYAIOYM BHUBUYCHHS
010JIOTTYHUX, XIMIYHUX Ta (DI3UYHUX BIACTUBOCTEN 1IHIPEIIEHTIB, @ TAKOK BpaxXyBaHHS
COLIIAJIbHO-€KOHOMIYHUX acnekTiB. Lle 103Boiigse HE TUIbKHM 3a/10BOJIBHUTH MOTPEOU
CIOKMBauiB, aje W 3a0e3MeunTh CTaIMA PO3BUTOK XapyoBOi MPOMHUCIOBOCTI,
crpusitoud (POPMYBAHHIO 3JOPOBILIOTO Ta OUTBII MPOAYKTUBHOIO CYCHIbCTBA.
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AHAJII3 JTOCJLIKEHDb OBCSAT'IB IEPEBE3EHD
IMACAJKHPIB TA IKICHOT'O BUBHAUYEHHS
MAPIIIPYTHOI MEPEXKI

Hoasa Onena €BreniBHa
AoueHT kKadeapu 1HGOPMALIMHUX YIPABISAIOUNX CUCTEM,
XapKiBChKHUM HAIllOHATBLHUM YHIBEPCUTET PaI10CICKTPOHIKA

[IuTaHHSAMH BUBYEHHS BIUIMBY NMPUBAOIUBOCTI aBTOMOOIIBLHOTO TPAHCIIOPTY IS
Maca)KUpiB, 13 JOCSITHEHHSIM METH 301IbIIIEHHS KJIBKOCTI IMacakKUpiB 3aiMaIiCh 1 1HIII
BuUeHi. Tak, B poOOTi [2] po3rIsHyTe MUTAHHS PO3PaXyHKY OOCATIB MacaKUPChKUX
NEePEeBE3EHb 13 3a3HAUYEHHSAM IEPIIOYEPrOBOCTI BU3HAYEHHS TAKUX MapaMmeTpiB JUIs
IUTAHYBaHHS A1SUIBHOCTI BCOIO BUPOOHMUOTO IMPOLIECY TAaKUX MepeBe3eHb. B poboTi
[3] BUKJIaieHO PE3yJIbTaTU JIOCHIIKEHHS MOKIIMBOCTI 3aJIy4eHHS 10 poOOTH BOJIIB 3
MMTaHb IXHIX BJIACHUX XapaKTEPUCTUK XApAKTEepy Ta MOBEIIHKU. BcTaHOBIEHO, 110
BOJIi MalOTh IMEBHI MCHUXOJIOTIYHI MPOQLIl BIACTUBOCTI SIKUX BIUIMBAIOTh HA CTHJIb
KEpyBaHHs, IO Yy CBOIO 4YEepry Ma€ 3aJ0BOJIBHATH YMOBAaM BHU3HAUYEHHM IIpH
MepEeBE3CHHI MacaxupiB. BUBUEHHSI 0COOIMBOCTEN MOBEIHKM BOIiB MICHKMX BOJIIiB
y TIPCBKHUX MICTax 3a JONOMOTror MeToy oTpumanHs GPS Ta nopiBHSUIBHOTO aHATI3y
3HAYEHHs LIBUJKOCTI PyXy LIECTH JETKOBUX aBTOMOOLIIB. Pe3ynbTaTu MOKa3yoTh,
I0: 3BUYKHU PI3HUX BOJIIIB y MpOIIECi BOAIHHS HE OJJHAKOBI, €KCIIEPUMEHT 13 TPHOX
Mozeneil tumny «3anumuTics nocTiiiHo», «IIpuckopenHs nepesarm», «llIBugko Ta
MTOBUIBHOY; 3aBJISIKA CBOIM BJIACTHBOCTSIM, B ITPOIIECI BOJIIHHS, Jiara30H IIBUIKOCTEH
JIETKOBOTO aBTOMOO1IA HE BEIUKUA. ABTOpaMu poOOTH [4] pO3IISHYTO BILUIWB
XapaKTEPUCTUK MAPIIPYTHOI MeEpeki Ha MTPUBAOIMBICTE BHIY TPaHCIOPTY.
3anpornoHOBaHO METOAMKY PO3PAaXYHKY MAPUIPYTHOT MEPEKI JAIEKOTO CIOTYyUYEHHS B
YMOBaX KOJIMBaHHS MaCaXXKUPOIMOTOKIB. PoOOTa OXOMIIOE Takl MUTaHHS, SIK SIKICHE
BU3HAUYEHHS MAapLIPYTHOI MEpexXl MOaleKoro CHOJIy4eHHs, 3a/adl pO3paxyHKY
MapIUIPYTHOI MEpEekKi MacaKUpChbkux. MoxHa CTBEp/KYBaTH, 1110 3a3BUYail MOJ10H1
3a/ayl BUPILIYETbCA SIK CTaTHU4HI, TOOTO MpHU pO3paXyHKy HE BpPAXOBYIOTHCA
KOJIMBaHHS MacaXUpPOIMOTOKY 3a MEBHUM MPOMDKOK yacy. lle mpu3Boauth abo 10
30UTbLIEHHS! TPOOITY BUIBHUX MICLb, 200 10 iX Ae(ILUTY, OCKUIBKU MACaXUPOIOTIK
PO3MOMAUIAETECS HEPIBHOMIPHO M0 JHAX THXKHS. SIKIIO 3amady po3paxyHKy
MapIIpyTHOI MEpexi MacaXKUPChKUX MOi3MIB CPOPMYITIOBATH SK JUHAMIYHY, TOOTO
3MOJIeNIIOBATH 1i 3 ypaXyBaHHSIM KOJHMBaHb MAca)KMPOIOTOKY B Yaci Ta BpaxyBaTu
HEPIBHOMIPHICTh MACAKHUPONOTOKY B MPSIMOMY Ta 3BOPOTHOMY HAmNpsMKax, IIe
MIPU3BEJIE JI0 MiABUIICHHS €(pEKTUBHOCTI BUKOPUCTAHHS PyXOMOTO CKIIATy.

Po6otu [5-6] BUCBITIIIOIOTH TaKi MUTAHHS, STK MOJICITFOBAaHHS PO3IOALTY IMacaKUPiB
ONMMPAIOYHCh HA YaC OYIKYBAHHS 3aJII3HUYHUX MacaXUpiB HAa OCHOBI BIJCTaHI pyXy
noizna. Yac odikyBaHHS MAcaXUpPIiB HA BOK3aJll MMOKA3y€ MO3UTHUBHY KOPEJSIIIO0 MIXK
CepelHIM YacoM O4YIKyBaHHS Ta BIJACTaHHIO pyxy mnoizga. Pesynbrat, 1m0
B1100pa)katoTh BIAMIHHICTh BIJICTAHEH pyXy MOi3/iB, MOXYTb CTaTh TEOPETHUHOIO
OCHOBOIO JUIsl ONTUMI3allll MmapaMeTpiB NpHOYTTS MACAKUPIB 3ali3HULEI0. Takox,
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OMMCAaHO NHUTAHHS 3arajbHOi CTPYKTYPH JUISl 1HTEJIEKTyaJbHOI 3aJli3HUYHOI
MacaXMPChKO1 CTAHIIIT IHTEJIEKTYaIbHOT 3a1I3HUYHOI MaCaXUPCHKOT CTaHIII.
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