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CULTURE AND ARTS

VIIK 008

JoBxenko Ipuna bopuciBua

nokTop ¢imocodii, mpodecop, TOIEHT
KuiBchkuii HallioHaIbHUN YHIBEPCUTET
Tearpy, KiHO U TejaeOauyeHHs

imeH1 1. K. Kapnenka-Kaporo,

M. KuiB, Ykpaina
KYJBTYPHI KOHTEKCTHU BIIEOJIU3AHY

AHoTtanisi. B poOO0TI po3misiHyTO PO3BUTOK BIJACOAU3ANHY, K SBHILA Cy4acHOI
KyneTypu. [IpoaHanizoBaHO BIUIUB KYJIBTYPHUX KOHTEKCTIB Ha ioro (opmyBaHHS.
BusiBieHo 1 po3misiHyTO OCHOBHI MIIXOAM Ta €JIEMEHTH Cy4YacCHOTO BiJCOIN3aliHY.
Busnaueno, mo Bifieonu3aiiH € MOTY>KHUM 1HCTPYMEHTOM, SIKMM TOEAHYE B COOi
e(eKTUBHICTh 1 TBOpYHMI TMOTEHINaN. BiH MpomoBkye €BOMIOIIOHYBATU 1 JO3BOJISE
CTBOPIOBaTH YHIKaJIbHI KpPEaTUBHI B1COMPOEKTH.

KurouoBi cioBa: aymioBi3yaJlbHMI KOHTEHT, BIJCOU3AMH, BIICOKYIBTYpA,

IMEpPCUBHICTb, KYJbTYPHUN KOHTEKCT.

Bineonuzaitn mpoioB MOBTUM IUISIX, 3a3HABINM TPaHC(HOPMAIIMHUX 3MiH ITiJ
BIUIMBOM KYJBTYPHHX 1 TEXHOJOTIYHUX OHOBJIEHbB, 1110 B1I0YBAJIUCS B CBITI IPOTATOM
Ounbllle HIX TMiBBIKOBOiI Horo icropii [1, c.24-25]. KyasrypHi ocoGuuBOCTI Ta
MepeBaru pi3HUX PETiOHIB 1 KpaiH CBITy 3HAYHO BIUIMHYIM Ha (OpMyBaHHS HOTO
YVHIKaJIBHUX Ta PI3HOMAHITHMX CTWJIIB 1 MiAXOMIB. B3aemonist BimeonuszaiHy pi3HHUX
KyIbTYp HE TUIBKM CTBOPWJIA HEMOBTOPHI TO€IHAHHSA, a W 3HA4YHO 30araTumiia

Oe3mocepenHbO cami KyiabTypu. lleit mpoiiec B3a€MOBIUIMBY TPOAOBXKYE CIPUATH



CTBOPEHHIO HOBHX, KPEAaTUBHUX Ta PI3HOMAHITHUX MPOEKTIB, 110 3MIHIOIOTH KYJIBTypHU
Ta pOOJIATH BICOAN3AITH OB YHIBEPCATHLHUM 1 BIAKPUTUM JJI1 HOBHUX 17€H.

Metoro poGoTH € BHUSB Ta aHaji3 KyJbTYpHUX KOHTEKCTIB BIJCOAU3alHY,
BHU3HAYCHHSI OCHOBHUX CTHJIICTUYHUX €JIEMEHTIB 1 MIAXOAIB, 0 cHOpMyBalIUCA i
BILJIUBOM CBITOBUX KYJBTYP.

[TouaBmu cBiif nuiax B 60-x pokax XX cTOpiudsl BIPOBAKEHHSIM aHAJIOTOBUX
TEXHOJIOTIH, BiJ€OAM3aiiH 30CEpEIrB yBary Ha EKCIIEPUMEHTAJLHOMY BiJCOapTi.
Pyxarouuch necSITHIITTAM, 30aradyloduch TEXHOJOTITYHHUMH HOBAIlisSIMU, Bil€oapT
CTBEpIKyBaB ce0Oe SK HOBHMIl 3aci0 XyJOXXHbOT'O OCMHCIEHHS peaybHOCTi. Ha
(bopMyBaHHS CTWJIICTUKHA 1 CHEHU(PIYHUX BHUpPAXKaJIbHUX BIACTUBOCTEH BI1ACOAPTY
HaWOUIbIINI BIUIMB 3A1MCHUIM aBTOPChKE KIHO, KOHIIETITyaJlbHE MMCTELTBO Ta
nepdopMaTuBHI apT-ipakTukd. Came Bija aBaHrapAHuX excnepumeHTiB Jlyi [lemroka,
CanpBanopa [amni, Jlyica ByHtoens, depe3 3amepedyeHHs BIAMNOBIIHOCTI NEBHUM
TPaJUIlisIM Ta YMOBHOCTSIM, BIJI€OapT pyXaBcs 10 «HOBHUX 0O0pa3siB, BIpTyaJbHOT
pEaIbHOCTI, TEXHOJOrll caMOleHTU(IKAIli MHUTLS, JITONUCY aJbTEPHATUBHOI
KyJIbTypn» [2, c.119] .

VYV 80-ux BigeonusaitH HaOyB HOBOrO IMIOYIbCY - LHUQPPOBUX TEXHOIOTIH.
[lepconasbHi KOMIT'IOTEpU Ta Bijeopenakropu, Taki sk Adobe Premiere, Biakpuiu
HOBI MOXJIMBOCTI JUIsl BiJICOMOHTaXY, CIPOCTWJIM 1 TPUIIBUIYWIA TIPOIEC
penaryBaHHsi 300paxkeHHs Ta ayaio. Came B 1€l 4ac BiIOyBa€ThCs CTAaHOBJICHHS
HOBOTO BHJIy MHUCTEITBA - MY3WYHUX BIJEOKIIMB. B miil mapuni BimeomuzaitHepu
OTPUMYIOTh MOXJIUBICTH JJII EKCIIEPUMEHTYBaHHS 1 TBOPEHHS HOBOTO 3
BUKOPHUCTaHHSM SICKPaBUX KOJIbOPiB, HE3BUYAMHUX PaKypcCiB Ta crielleeKTiB.

3 mactanHsaM 90-x BimeokyibTypa 30aratmiacs IHTepHeToMmM, a #oro
PO3MOBCIOMKEHHS TMpU3BENO A0 ii 3poctaHHs. JlocTynHicTh iHGopMalii BIAKpHUIIA
BiJicoM3aiiHEpaM  MOXJIMBICTH ~ OOMIHIOBAaTHICS  BIIACHUMH  BigeopoOoTaMu 1
JOCBiOM, 30aradyBaTWicsi HaBUYAJbHUMU  MaTepiasiaMu Ta  mpodeciiHuMu
iHcTpyMeHTamu. CriBrpans Ta oOMiH 11€sIMU MDXK BiJieoAu3aliHEpaMu PI3HUX KpaiH
JaJId TOIITOBX JUJISI PO3BUTKY MDKHAPOAHUX MPOEKTIB Ta BIPOBAKEHHIO HOBHX

MIIXOAIB y BiAeoau3aiiHi. 3 sIBUJIMCh HOB1 (popMaTu 1 KaHPH, Takl sSK BeO-cepianu,



BiJ1€00JIOTH, CTPIMIHTH, IHTEPAKTUBHI BiJlc0. BOHU cpusiyiu pO3BUTKY MOXKIUBOCTEM
JUTSI TBOPYOCTI Ta EKCIepuMeHTIiB y BimeokyasTypi [3]. ComianpHi Mepexi Ta
iaropMu  3aroJIOHUIIO TOHATTS «BipycHUM KoHTeHT». [losiBa mporpamm After
Effects Ta iHmoro mnporpamHoro 3a0e3medeHHs 30aratiia eKCIepUMEHTANIbHI
NOIIYKHM HOBUX METOMIB TBOPEHHS  aydiOBI3yaJlbHOTO  KOHTEHTY, CTHUJIIB,
BIIPOBA/DKEHHS CKJIQJIHIMKMX crenedekTiB Ta aHiMarlli, 3HaXOAUTH 1HHOBAIlIHHI
PIIICHHA y Bi/I€OIM3AaliHI.

Kinenp 90-x o3HamMeHyBaB BHX1Jl Ha €KpaHU HAyKOBO-(aHTACTUYHOTO (iIbMY,
3HsTOr0 pexkucepamu Jlana ta Jliun BadoBceki  "Marpurs”" (1999). Bin cras
PEBOJIIOIIIMHUM HE JIMIIE 3aBISKH CIOKETY, a U HOBAaTOPCHKUM cCIiele(eKTaM, sKi
3MIHWIM 1HAYCTpito KiHO. CrieniedekTy Ta BidyasbH1 puitomu, ocodnmBo bullet time,
Jany TOILITOBX peXUcepaM 1 TBOPILSIM BIJEOITOp HAa BUKOPUCTAHHA MOAIOHHMX
texHosyorid (pinemu: "Jlronuna-maByk" (pex. C. Peitmi, 2002), "300 cmapraniip”
(pex. 3. Cuaitnep, 2006), "lepnok Xommc" (pex. I. Piui, 2009), Bigeoirpu: cepis
"Max Payne", ne "bullet time" cTaB KJIFOYOBUM €1€MEHTOM T'eMMILIES ).

Buxopucranus pexucepamu (QuUIBMY BIPTYaJdbHOI KaMmepu, KOMII FOTEPHOT
rpadikd Ta KOMOIHOBaHUX 3WOMOK, MO€AHAHHS NPHUMOMIB KyHr-(y, yIIy Ta 1HIIUX
OOMOBUX MHCTEUTB, 3HATUX 3 BUKOPHUCTAHHSAM TpOCiB (wirework), HT0O3BOIUIH
CTBOPIOBAaTH HEMOXJIMBI B pEaJbHOCTI PaKypcH Ta PyXH, MOEIHYBATU peaIbHHUX
aKTOPIB 3 KOMI'IOTEPHUMHU MojensiMu. BizyanbHuii npuiiom bullet time HeliMOBIpHO
BpakaB Iisifaya. 3a oro J0MoMOroro CTBOPIOBaBCs €(PEKT yHIOBUIbHEHHS Yacy, B TOU
4ac KOJIM KaMepa MPOoJIOBKYyBajia pyXaTHUCh HABKOJIO 00'€KTY, TOKa3yIOUuH JI10 3 PI3HUX
pakypciB. [Ipuknaaom ciayrye ciieHa, e rodoBHUI repoit ¢pinbmy - Heo (aktop Kiany
PiB3), - yxuiserscs BiA Kyib, 1 KaMepa oOniTae MOro mo Koiy, JOKH Kyil JETATh Y
MOBLIBHIN 3iioM1I1, 800 MOMEHT, KOJIM JiBUMHA-Xxakep Ha iM’st Tpiniti (aktpuca Keppi-
Enn Mocc) 3aBmupae y ctpuOky, a kamepa o0iiTae ii JoBKoa.

[Tommpenns 1udpoBUX Kamep Ta TOCTYMHICTh MPOTPAMHOTO 3a0€3MeUeHHS IS
MOHTaXxy, po3BUTOK YouTube, corianpHUX Mepex Ta MOOUTLHUX TIPUCTPOiB y 2000-x
3poOWiM BieOAW3alH JAOCTYNIHUM JJii IIMPOKOro 3araidy. BiH craB Ouibl

JUHAMIYHUM Ta OPIEHTOBAaHMM Ha KOPOTKUM ¢opmar. 3'SBUIKMCS MEMH, BipyCHI



POJMKM Ta YENEeHIKi. A PpO3BUTOK TEXHOJOTIM BIPTyalbHOI Ta JOMOBHEHOI
peaNbHOCTI HA/Ialu BiCOAN3aiiHy OLIBIIOI IHTEPAaKTUBHOCTI Ta IMEPCUBHOCTI.

CydacHiCTh  JapyBaja JIIOACTBY INTYYHHUH 1HTEJEKT, SKUH  JO3BOJISIE
aBTOMAaTU3yBaTH 0Oararo TIPOIECIB BiJCOMOHTaXy, CTBOPIOBAaTH BIJEOITpH 3
kiHeMaTorpadidHoro rpadikoro, BipycHi ponuku B TikTok, animartiro.

BaxnuBy poib y pO3BUTKY Bifieoau3aiilHy Ha CydacHOMY e€Tami Bifirpae
KyJAbTypHa pi3HOMaHITHICTb. Sk 1 Oyab-ska (opma Bi3yaJbHOTO MHCTEITBA,
BIJICOAM3AaMH 3aJICKUTh BIJl KYJBTYPHHX OCOOJMBOCTEH, TpaaMIlii Ta YIomaoOaHb
PI3HMX pErioHIB Ta KpaiH. Hajpuxarounchs TpagulisiMHU Ta €CTETUKOIO PI3HUX HApOJIB
CBITY, BIJCOJM3AlHEPU CTBOPIOIOTh YHIKAJIbHUWA Ta pPI3HOMAaHITHUN KOHTEHT. L1
BIJIMIHHOCT1 TPOSIBJISIFOTHCS y KOJNIPHUX TaNITpax, CTHIIICTUIN, CUMBOII3MI, TEMIIO-
PUTMIYHOMY MAaJIOHKY, MY3HIll, y crioco0ax BeAeHHs po3noBial. Tak, Hanpuknan, B
3aXiIHIA KyJIbTYpl, OCOOJIMBO JUIsi CTBOPEHHS PEKJIAMHOTO 1 PO3BaXalbHOTO
KOHTEHTY, 4aCTO BUKOPUCTOBYETHCA SCKpaBa KOJhOPOBA MajiTpa - YEPBOHUM, CUHIH,
Ot konbopu. BOHM CHUMBONI3YIOTH M00JECTh, CMUIMBICTh, YHUCTOTY, YECHICTD,
BOJIIO, CTIHKICTh, BIPHICTh, HAMOJICTTUBICTb. CUMBOJII3M BUKOPUCTAHHS IIMX KOJIHOPIB
OUeBUAHUN JJis1 OarathoX KpaiH CBITY. Tak JJisi CTBOPEHHS peKJIaMUX OpEHJIIB 4acTo
BUKOPHUCTOBYIOTHCSI CHHI Ta OUIl TOHH, OO BUKJIMKATH JOBIPY Ta acOIIOBATUCA 3
HaJilHICTIO. A B KpaiHax A3ii, 3okpema B Kurai, uepBoHHI KOJIIp € CHMBOJIOM y/adi
i Gnmaronomyuus. HMoro 4acto BHKOPHCTOBYIOTh y HOJAPYHKOBHX NPUKpacax Ta
CBSITKOBUX PEKJIIAMHHX POJIMKAX.

besniu kyneTyp Ta Tpaauilii, 3 SIKUX CKIagaeThcsa €Bporia, CTBOPIOIOTH Oarary
NajiTpy BIUIMBIB Ha BIJ€OJIM3ailH, MPUBHOCITH PI3HI CTUJIICTHUYHI €JIEMEHTU Ta
migxoau. Taki MUCTENBKI HampsMH Ta CTWJI, SK peHecaHc, 0apoKo, MOACPHI3M 3
MUCTEUbKUM JocBiioM 1k bayraysy Tta Ilkonmu VYineMy, croppeanizm Ta
KOHCTPYKTHBI3M, aKTHBHO BIUIMHYJIM Ha (OPMYBaHHSA BIJCOAM3AHHEPCHKOTO
KOHTeHTY. PoOoTa 31 CBITJIOM 1 TiHHIO, KOMITO3WIIiSl 1 TEPCIEKTHBA, IpaMaTu3M,
reoMeTpuyHi popMmu 1 Tunorpadika, ippanioHaibHi o0Opasu 1 Meradopu, GOTOMOHTAXK
1 JWHAMIYHI JiarOHAJIbHI KOMITO3MINi 3HAWIUIM BiMOOpaKeHHS B OPHUTIHAJIBLHUX

TBOpax BiJCOJM3aiiHY, CTaJd OCHOBOI KIHOMOCTEPIB, ICTOPUYHUX Ta EMIYHUX



pomuKiB, kopropatuBHux Bigeo, Ul/UX-anumarii, apT-xaycHOi pekiiaMu, My3UUYHUX
KJIMIB, KIHEMaTorpaiuHuX THU3EpiB, PI3HUX COI[ATbHUX MPOEKTIB Ta €HEPriiHUX
IIPOMO 1, HaBiTh, MOJITHYHHUX POJIUKIB.

Kinemarorpadiuni Tpamgumii ¢paHily3pkoi HOBOI XBWJi, 10 Oynu 3akiajeHi
pexucepamu XK.-JI. Tomapom, ®. Tproddo, K. Ilabponem, A. Bappa, Taki sk:
0orcambo-nian, 3HAYHO OUIBIIME 3a 3BuuaiiHuii KpynHuii mian (Close-up), 1o
JI03BOJISIB TOKa3yBaTH JIMIIE YacTHHY 00'ekTa, ab0 BEMUKUNA (PparMeHT OOIuyds
(HampuKJaa, o4i, HIC), TOOTO SIKMM MaKCHMaJIbHO HAOJMMKyBaB JPIOHUM TpPEIMET,
100 CTBOPUTH BIAUYTTS OJIU3BKOCTI, IHTEHCUBHOCTI €MOLI a00 MPUBEPHYTU yBary
10 JeTajeil, sKI HEMOXJIMBO MOOaYUTH B 3BUYAHOMY KpYNMHOMY IUJIaHI;
HamypanivHicmy, MO BIAKWAATA KJIACHYHI MpaBHiia 3HOMKH 1 Tojadi Marepiaidy Ha
KOPUCTh CBOOOAM Ta ABTEHTHMYHOCTI, BKJIOYAIOYU IMNPOGI3ayilo y BUKOPUCTAHHI
(CKUBUX» J1aJIOTIB, IO MOIJIM 3By4YaTH HeElJealbHO, Py4HOI Kamepi, mo (QikcyBasa
peabHICTh Ha BYJHUIIAX, 1 BIAMOBI Bl CTYAIMHUX MPaBUI Ha KOPUCTh CIIOHTAHHOCTI,
ACUMETPUYHUX KOMIO3UIIiH, TOBTUX IJIaHIB Ta MPsIMOTO 3BEPHEHHS [0 TIsaava (Tak
3BaHOI «po30umoiy uemeepmoi cmiHu) CIOPUSIN CTBOPEHHIO HE3BHUYAWHUX 1
CcaMOOYTHIX KOPOTKOMETPAXOK, BJICOOJIOT1B, PEKIIAMH.

Expanna TBopuicTh pexucepiB HiIMEUbKOTo ekcrpecioHismy @. Jlanra, @.B.
Mypnay, P. Bine, [1. Berenepa Ta II. JleHi 3 pi3kuMu KOHTpacTaMu, BUKPUBICHUMU
MEPCIIEKTUBAMHU, TPOIO 3 TIHSIMH, TICUXOJIOTTYHOIO HAMIPYTOIO BIUIMHY/IM HA Bi3yajbHY
CKJIaZI0BY (h1JIbMIB KaxiB, TPUIIEPIB, ICUXOAEIIYHUX POJIUKIB.

Tpaguuii, 3akiageHl aBaHrapIUCTCbKUM pyxoM y 1995 poui JaHCEKUMU
pexucepamu Jlapcom pon Tpuepom ta Tomacom BintepOeprom: MmiHiMami3M, pydHa
KaMmepa, MPUPOJIHE CBITIO, aBTCHTUYHICTH ITO3HAYMJIMCA HA KOHTEHTI COIajabHOI
peKJIamMu, TOKYMEHTaIICTUKH, OpeH 1ax.

Ocob6nuBoi yBarm MOTPEOYIOTh €EBPOIMENUCHKI (HITOCOPChKI Ta JITEpaTypHi
TpaauIlii eK3UCTEeHIiaNi3My, abCypau3My, Ka30K Ta MiQis. IXHili BIIMB Ha cnocoOH i
XapakTep BEACHHS PO3MOBIAI B  aydiOBi3yallbHUX  TBOpax  BiJI€OU3AiHY
B1JI00pa3WIINCs y HappaTUBaxX apT-XayCHOTO BiJ€O, COIIAIbHUX POJUKAX, CIIEHAPHUX

CTPYKTYpax peKkjIaMHOi1 NpOoAyKIlii, KiHO Ta aHiMarllli. [lomryk ceHcy, ipoHis, BIAUYTTA



CaMOTHOCTI, apXETHUIIYHICTh, T€POIUHI IMOJOPOXKI, MOpAJIbHI IUJIEMH BUOYIyBalu
OUThIII KOHIENTYyaJdbHY, MeTaopuyHy, 3 aKIeHTOM Ha armocdepy, a He Ha
IPSAMOJIHIAHUM CIOKET OMOBIAAIBHICTh BIJICOIU3aHHEPCHKUX TBOPIB.

€BpOMNENChbKUII  BIUIMB  HAJA€  BIACOAM3ANHY I1HTEJNEKTyaJllbHY TIHOHHY,
KOHIIETITYaJIbHICTh, yBary 1o jAetaiei, gopmye He mpocTto "CTWib', a IUIICHY
¢binocodiro, 3acCHOBaHY Ha KYJAbTYPHIN CHaAIIMHI.

Po3risinaroun BIUIMB KyJAbTYPHHUX KOHTEKCTIB Ha BIJCOJM3aWH CIiA BIA3HAUYUTHU
Horo 0coOMMBICTh. AJKE BIH HE MPOCTO (GOpMye CTHIII, BiH (OpMYy€e Bi3yaJbHY MOBY
BiJlconMM3aiiHy, 10 BUHUKIA Ha TEPETHHI TEXHOJOTiHA, MHUCTEITBA Ta aKTyaJIbHHUX
KYJIBTYPHUX TPOIECiB. AHalli3 OCHOBHMX IIJXOJIB CYy4aCHOIO BiJ€ou3aliHy B
KOHTEKCTI PO3BUTKY 3aXiJTHOT KyJAbTYpH: MIHIMaII3My Ta (YHKI[IOHATI3MY, BI3yaJIbHOT
HACHMYEHOCTI Ta TIHMOWHU, MOPOIKEHOTO EIMOXOI0 COIIMEPEX, HOCTAIBIIYHOTO Ta
peTpoyTypUCTHYHOTO, KiHEMAaTOTpadiyHOTO Ta HAPATUBHOTO, EKCIIEPUMEHTATHLHOTO
Ta aOCTPaKTHOTO, IHKIIO3UBHOTO Ta COIIAJbHO-BIAMOBIIAIBHOTO, PO3YMIHHS
CBITOTJBITHAX, KOMYHIKaTUBHUX Ta €CTCTHYHHUX CHCTEM, IO CTOSITh 3a HUMH J1a€
MOXJIMBICTh CTBEPIKYBaTH IO BiJCOAM3ANH - 1€ OCOONMBUM CIOCIO MHCICHHS Ta
peakilisi Ha KYJIbTYypHI 3alldTH €Mnoxu. BOuparouu KynbTypHI TpEeHAM Ta  HOBI
TEXHOJIOT1i BIJICOJIU3alH MPOIOBKYE €BOJIOIIOHYBATH, JUBYIOUH IVISa4iB IO BCHOMY

CBITYy KpEaTUBHUMU 3HAXIJIKAMH.

CIIMCOK BUKOPUCTAHUX IKEPEJI:

1. Jomxkenko [.b. Bigeomuzaiin: TeHAeHIli, MOIIYKH, MEPCICKTUBU. AKMYaIbHi
npobremu cywacrho2o ousauuy: 30. marepianiB MiKHap. HayK.-IPakKT. KOHO., M.
Kuis, 20 kBiTHs 2018 poky. Kuis: KHYT, 2018. V 2 Tomax. Tom 2. C. 23-26.

2. Tlo6oxkiit C.I. Bimeoapr sk  TEXHOJOTiS caMmoileHTU(DIKAIi XyToKHHUKA.
36ipruux naykoeux npayb Cgimoenso - @inocogis - Penicia. YABC HFY. Cywmu,
2014. Ne 7. C. 119-128.

3. Furedi F. How The Internet and Social Media Are Changing Culture. Aspen
Institute: web-site. URL: https://www.aspeninstitutece.org/article/2017/internet-
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VK 7.01:82-93(477)

YepeBaTtenko Oabra BosiogumupiBaa

BUKJIANa4 Kadeapu o6pa3oTBOPUOro MUCTEITBA Ta JU3ANHY
JIHIMPOBCHKOTO HAITIOHATIBHOTO YHIBEPCUTETY

imeH1 Onecs ['onuapa

M. [uinpo, Ykpaina

BI3YAJII3ALIA TBOPIB YKPATHCBKOI JIITEPATYPU: TPA®IYHE
I'TIOCTPYBAHHA

AHoOTamisi. 371iICHEHO HAyKOBUW aHajl3 Bi3yali3alli TBOPIB YKpalHCHKOI
JiTEpaTypu Kpi3b NMpu3My TpadiyHOTO UIIOCTPYBAaHHA SK (HOPMH MIKMHUCTELBKOI
B3a€MOII Ta XYJIOKHbOI IHTEpHpeTalii JITEepaTypHOrO TeKcTy. Po3risgaerbces
UTIOCTpallisl SIK CTPYKTYPHHI €JIEMEHT KHM>KKOBOTO IPOCTOpYy Ta 3acid (popmyBaHHS
IIJTICHOTO OOpa3HOr0 CHPUHHATTSA XYAOXKHBOTO TBOPY. AKIICHTOBAaHO YBary Ha
cnenu@imi  yYKpaiHCbKOI ~ KHHXKKOBOiI  rpadikv, OCOOJMBOCTSAX  TpaHCIALIi
HaIllOHATBHO-KYJIBTYPHUX CMHCIIB Ta Cy4YaCHUX TEHJEHIIAX  Bi3yaizarii
JTEepaTypHOI CHAAIIMHY.

KawuwoBi ciaoBa: Bigyamizaiisi, rpadiuHe UIIOCTpYBaHHS, YKpaiHChbKa

JiTepaTrypa, KHUKKOBa rpadika, MDKMUCTEIbKA B3a€EMOJIis1, XyI0KHIH 00pa3.

Bizyanmizaiis XyZOXKHBOTO TEKCTY € CKJIQAHUM  MUKAUCIUILITIHAPHUM
MPOLIECOM, L0 IPYHTY€EThCSA Ha B3aEMOJII1 CIIOBECHOTO Ta 00pa30TBOPUYOTO0 MHUCTELITBA
1 crpsiMOBaHMU Ha (OpMyBaHHsS 0OaraTOpiBHEBOI CHUCTEMU XYHOXKHIX CMHUCHIB. Y
MeXaxX YKpaiHChKOI JiTepaTypHOi Tpamuilli rpadidyHe IIOCTpYBaHHS IMOCTAE HE SIK
JIOTIOMDKHUM €JI€MEHT KHUTH, a SK aBTOHOMHa (opMa XYyJI0KHBOI IHTEpIpeTallii,
3laTHAa aKTyali3yBaTH 3MICT TBOPY Ta MOCHJIIOBATH MOr0 CEMaHTUYHUN MOTEHITIA.
Lmroctparnist B 11bOMY KOHTEKCTI (PYHKIIIOHYE SIK Bi3yaJlbHO-CMHCIIOBHI MeAiaTop MiX

aBTOPCHKUM TE€KCTOM 1 YUTAUYEM, PO3LIUPIOIOYN MEXK1 HOTO CIPUMHSITTSL.
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OOpazoTBOpYe MHUCTEHTBO — oOcoOiMBa (opma CyCHiIbHOI CB1IOMOCTI,
MOB'SI3aHa 3 ECTETUYHUM BiJOOPaKEHHSM JIFOJUHOIO AIMCHOCTI B XyI0KHIX, 00pa3ax 1
Ma€ BEJIMYE3HY IMI3HABAJIbHY Ta I'POMAJACHKY CWIy. Bynydnm JpkepenoM mi3HaHHS,
TyXOBHOTO 30aradeHHs Ta (GOpMyBaHHS CBITOTISITY OCOOMCTOCTI (€CTETHYHI MOHSATTS
Ta YSBJIEHHS NpPO HABKOJMUIIHIA CBIT 3arajoMm), o0pa30TBOpYE MHCTELTBO, TAaKUM
YUHOM, BCEOIYHO BILJIMBAE HA CBIJOMICTh BUXOBAHIIS, B SKOMY YUMAJy POJIb BIJITPae
HOro BMIHHS LTIOCTPYBATH.

OmHuM 13 HaMIIKaBIIIUX Ta 3aXOIUIIOIYMX BUAIB 00pa30TBOPUOi AISILHOCTI €
UTIOCTPYBaHHS JITEpaTypHUX TBOPIB. 3HAHOMCTBO 3 00pa30TBOPYUM MUCTELTBOM, 3
TBOPYICTIO XYAOKHHUKIB, OCSTHEHHSI JOCIIJHUM ULUISIXOM CEKPETIB MaliCTEepHOCTI
peaylicTUYHOI Ta BHUPA3HOI Iepenayl 3aayMmy JITEpaTypHOIO TBOPY pPO3BUBAE Yy
BUXOBAHLIB 3JaTHICTh 10 TBOPUYOi 00pa30TBOPUOI AISIILHOCTI, BAXOBYE Y HUX 1HTEPEC
10 00pa30TBOPYOrO0 MHUCTEUTBA Ta PO3YMIHHS HOro MOBU. A OCKUIBKM YKpaiHCBKI
JiTEpaTypHi TBOPH, 3 SKUMH 3HAHOMJIISTHCS IIKOJSAPI HA YpPOKax, HECYTh y coOi
rMOOKUKA MaTpIOTU3M, TO 3aHATTS B TypTKYy OOpa3oTBOPUOTO MHCTENTBA 3
XYJIO)KHBOTO 1TIOCTPYBAHHS € YPOKaMU MOPAIBHOCTI, €CTETUYHOTO PO3yMIHHS
IPUPOJIN Peueit Ta SBHII HABKOJIMIIHHOTO CEPEIOBHUIIA Ta TIIMOOKOTO HAI[lOHATBHO-
NaTPIOTUYHOTO BUXOBaHHA. [l Toro, mo0 MNpaBUIBHO TMEpenaTh AYMKY aBTOpa
TBOPY, IOMOTTHCS OLIBINOI BUPA3HOCTI Ta MPaBAUBOCTI MPU BUKOHAHHI LTIOCTpAIIii,
HEOOXITHO BOJIOJITH TEBHUMHU BMIHHSMHU Ta HABUYKAMHM KOJIPHOTO PpIIIECHHS,
KOMITO3HUIIi1, a TaKOXX TpaiyHUMH Ta >KUBOMMCHUMHU MPUHOMAMU, SIKI MPUTAMaHHI
i ramy3i MuctenTBa. ToMy TeMa Bi3yalli3allisi TBOPIB YKPaiHCBhKOI JITepaTypH:
rpadiuHe UTFOCTPYBAHHS € AYXK€ aKTyalbHOIO.

[Ipomiec rtpadiuHoro uTIOCTpyBaHHS Tiependadae aHATITUYHE OCMUCIICHHS
JTEpaTypHOro TEKCTY Ta Moro TpaHcopMalliio y Bi3yajdbHy cuctemy oOpa3iB. Taka
TpaHchopmarliss He Mae XxapakTepy OyKBaJIbHOTO BIJITBOPEHHS CIOKETY, a
IPYHTY€EThCS Ha BHOIPDKOBOMY aKIEHTYBAaHHI KIIOYOBHX MOTHBIB, CHMBOJIB 1
HAaCTPOEBHUX JIOMIHAHT. XYJIOKHUK-UTIOCTPATOP 3[IMCHIOE IHTEPIPETALI0 TEKCTY,
CIUPAIOYMCh HAa BJIACHUN €CTETUYHHM JOCBiJ, KYJIbTYPHHI KOHTEKCT 1 Bi3yalbHY

MOBY, IO JO03BOJISIE PO3MVISLAATH UIFOCTpalilo Sk  (GopMy CIHIBTBOPYOCTI 3
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JiTeparypHuM aBTopoM. Crenudika UIFOCTpYBaHHS TBOPIB YKPaiHCHKOI JIITEpaTypH
3yMOBJICHA IXHBOIO TICHOIO OB’ S3aHICTIO 3 HAIIOHAJILHOIO 1CTOPi€I0, (DOTHKIOPHOIO
TPaJUII€I0 Ta CHMBOJIIYHMUM MHCICHHSM. Bi3yanbHi oOpasu, 10 CYNPOBOIKYIOTh
JITepaTypHi TEKCTH, HEPIAKO ANENIOI0Th IO apXETUITHUX YSIBJICHb, 00pa3iB MPUPOIH,
eTHOTpadiuyHUX JeTajged 1 3HAKOBMX KyJIbTYpHHMX KOIB. ImrocTpariisi sik ocoOsuBa
rajiy3b MUCTEIITBA BIIIrPa€ BEJIUKY POJb B €CTETHUHOMY Ta MOPAJbHOMY BUXOBaHHI
JIOAVHHU, € TOTY>KHUM 3acO000M BIUIMBY Ha PpO3BUTOK OCOOMCTOCTi, BOAHOYAC
BUKOHYIOYM BaXuB1 (QyHKIi: 1HQOpPMATUBHY, BHUXOBHY, O0Opa30oTBOpPUYy Ta
JIEKOPAaTHUBHY. A TakoX BIJTBOPIOE KYJIbTYpPHI TPagullii Ta 3BUYAi PI3HUX HAPOIB 1
€10X, OCKUJIbKM BOHA B1I00pakae MOTJIAIM Ta LIHHOCTI CYCIUIBCTBA. Y TaKHil crocid
rpadiuHe UIIOCTpYBaHHS BUKOHYE HE JIMIIE €CTeTUYHY, a ¢ KyJbTypHO-
11eHTUIKAMIAHY (DYHKIII0, COPUSIOUM 30€pEeKEHHIO Ta aKTyalli3alli HallOHAJIbHOI
XYZO0KHBOI CIIaJIINHH.

[cTopruHUil PO3BUTOK YKPaiHCHKOI KHMXKKOBOI I'paiku 3acBiIUy€ MOCTYIOBE
YCKJIAQAHEHHS B3a€MOJII MK TEKCTOM 1 300pakeHHsM. Big opHaMeHTalbHO-
JEKOPAaTUBHUX €JIEMEHTIB PpaHHIX JPYKOBaHUX BHJAHb [0 KOHUENTYaJIbHO
HacuyeHux umocTpatuBHUX cepid XX—XXI cTomiTh MpOCTEKYEThCS TEHAEHLISA 10
MOTJIMOJICHHSI TICUXOJIOT13MY, CUMBOJIIYHOCTI Ta y3arajJbHEHOCTI Bi3yalbHUX 00pa3iB.
ImrocTpariist mocTynoBo HaOyBa€e 03HAK CAMOCTIMHOTO MHCTEI[LKOTO BHCJIOBIIFOBAHHS,
1[0 3[aTHE BCTYINATH B J1aJOT 13 JIITEpaTypHUM TEKCTOM Ha pIBHI 1ed Ta oOpas3iB.
BaxnuBuMm acriekToM  Bi3yamizamii  JTEpaTypHUX TBOPIB € (YHKIIOHYBaHHS
UTIOCTpallii B CUCTEMI KHHUXKKOBOTO Ju3aiiHy. Bzaemopiss 3 Tumnorpadikoro,
KOMIO3HUIIIEI0 CTOPIHKM Ta PUTMIKOIO TEKCTOBOIO MacuBy (oOpMye IUTICHY
XYZ0KHBO-BI3yalIbHy CTPYKTYPY BUAAHHS. Y 1IbOMY KOHTEKCTI UTIOCTpallisi BUKOHYE
HE JIMIIE TMOSICHIOBaJIbHY a00 JeKOpaTUBHY (DYHKIIIO, a CTa€ CKJIaJ0BOIO
KOMYHIKQTUBHOi CTpaTerii KHUTH, BIUIMBAIOYM HA XapakTep CIPUUHATTSI Ta
1HTepHIpeTalii JiTepaTypHOTO TBOPY.

CyvacHu#l eran po3BUTKY I'padiqHOrO LIOCTPYBaHHS YKPATHCBHKOI JIITEpaTypu
XapaKTepPU3y€eThCs aKTUBHUM BUKOPHUCTAHHSAM HU(PPOBUX TEXHOJOTIH, CTHIIICTUYHOIO

BapIaTUBHICTIO Ta MDKIUCUUIUTIHAPHUMHU MmiaxoaaMu. l[loenHaHHsS TpaguiiiiHUX
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rpadiyHUX TEXHIK 13 UUPPOBUMHU IHCTPYMEHTAMH PO3IIUPIOE MOKIMBOCTI
XYZO0KHBOTO BHUCJIOBIIOBAHHSA Ta CIPHUSE CTBOPEHHIO HOBUX (OPM Bi3yaJabHOI
iHTeprnpeTamii  JiTepaTypHoro TekcTy. OcoOnmBOi — akTyaJdbHOCTI  HaOyBae
MEPEOCMUCIICHHS KJIACUYHUX TBOPIB, Y MEXax SKOTO UTIOCTpaIlisi BUKOHY€E (YHKIIIIO
Cy4acHOI BI3yaJIbHOI perpe3eHTallli JiTepaTypHoi CaInHH.

Takum uywmHOM, TpadiyHe iMrOCTpyBaHHS sK ¢opma Bi3yamizaiii TBOPIB
YKpaTHCBHKOI JITepaTypH € BAXKIMBUM YUHHHUKOM PO3BUTKY HAIllOHATBHOI KHUKKOBOT
KyJIbTypH Ta XyJO0XKHbOI KOMYHiKaiii. BoHo crpuse norimmbieHHIO 1HTepIpeTarii
JITEpaTypHOTO TEKCTYy, (POPMYBAHHIO IIJIICHOTO XY/I0KHBOTO 00pa3y Ta akTyamizarii
KyJIbTYPHUX CMHUCIIB y CY4YaCHOMY COLIOKYJIbTYpHOMY MpocTopl. Bizyamizamis
JiTepaTypu uepes rpadiky mocrae K JUHAMIYHHUMA MPOIIEC, M0 MOEAHYE TPAIUIIIIO 1
HOBaTOPCTBO, 3a0e3neuyrodyr Oe3MepepBHICTh PO3BUTKY YKPAITHCBKOI XYJIO0KHbOI

KyJIbTYpH.

CIHUCOK BUKOPUCTAHUX J/KEPEJI:
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2. Jlaryrenko O. Ykpaincbka rpadika nepiioi Tpetunu XX cromiTTs. Kuis: ['pani-
T, 2006. 240 c.

3. Jlosko. I'. Ykpainceke Hapomo3naBcTBo. Kuis, 2011. 512 c.

4. Ilywmxkap O. I., Aaapromenko T. FO. IntocTpyBaHHs : HaBYaJIbHUI MOCIOHUK IS
CTYJIEHTIB HampsMy miaroroBku 6.051501. BupaBHuuo-mosirpadiuHa crpasa.

Xapki: XHEY im. C. Ky3nens, 2015. 128 c.
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ELECTRONICS AND
TELECOMMUNICATIONS

YK 621.316.7:004.056

CaBka Makcum CepriiioBud

acmipast

HanionansHuii TeXHIYHUN YHIBEPCUTET YKpaiHu

«KuiBcbkuit monmiTexHiYHUM 1HCTUTYT iMeH1 Iropst CikopchbKoro»

M. KuiB, Ykpaina

EKCHEPUMEHTAJIBHA OIIIHKA EHEPIT'OE®EKTUBHOCTI
JAXUINEHUX FOG-BY3JIIB HA BA3I RASPBERRY PI

AHoTamisgs. Y po0oTi HaBEAEHO Pe3ylIbTaTh EKCIEPUMEHTAIBHOTO J10CIIIKEHHS
EHEPreTUYHUX XapaKTEpUCTUK 3axuuieHoro Fog-Byzna I[HTepHeTy peueil. 3a
JIOTIOMOTOI0 CTEHYy IMpOorpamMHO-anapaTHOro MojaentoBaHHs Ha 0a3i Raspberry Pi 5
MPOAHAII30BAHO €(PEKTUBHICTh AUHAMIYHOI 3MIHA KpUOTOrpaiuHuX mpodiiiB
3aJIEKHO BIJI CTaHy aKyMmynsaTropa Ta piBHS KiOep3arpo3u. ExcnepumeHTaabHO
MIITBEP/KEHO, 110 aJanTallis MapaMeTpiB 3aXUCTy AO03BOJISE JTOCATTU 3HUKCHHS
eHeprocnokuBanHs 110 40 % Ta MOMOBKHUTH Yac aBTOHOMHOI poOOTH TIpucTporo y 1,7
pasu MOPIBHSAHO 31 CTATUYHUMU CTPATETISIMHU.

KurouoBi cioBa: aganTtuBHa Oesneka, HewiTka Jorika, Fog Computing,

eHeproeheKTUBHICTh, BOYJIOBaH1 CUCTEMHU.

BCTYII
EdexruBHicTh (GYHKIIOHYBaHHS MOOITBHUX MeEpex I[HTepHEeTy peued Ta

HAJIAHICTh MPOIIECIB 300PY JaHUX 3HAUHOIO MIPOIO 3aeXKaTh BiJl apXITEKTypH BY3JIiB
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tymanaux obuucienb (Fog-nodes) [1]. OmHak, B yMoOBax aBTOHOMHOI pPOOOTH
KPUTHYHUM OOMEXYBAJIbHUM (DAKTOPOM AJI TaKMX IUII031B CTA€ €HEPro3aleKHICTh
[2].

Bimomo, mo icHye mpsiMa KOpENsIisi MDK CTIMKICTIO KpUOTOTpadidyHuX
QIrOPUTMIB Ta CIOKMBAaHHSIM OOYMCIIOBAIBHUX pecypciB [3]: 3acTocyBaHHS
CKJIaJIHUX METO/AIB IMM(PYBaHHS CYTTEBO CKOPOYY€E Yac poOOTH Bija Oarapei, TOMI sSK
iX CIPOIIEHHS CTBOPIOE HETIPUITYCTUMI PU3UKH JIJIsl KOH(DieHitHOCTI nanux [4]. Sk
MOKa3aB IMOIepeHINA aHam3 MOJACICH Ta METOAIB [5], TpaauIliiiHI CTAaTUYHI T1IXOH
0 HaJalITyBaHHS O€3MEeKH JEMOHCTPYIOTh HEEe(PEKTUBHICTh Yy JAUHAMIYHHUX
CepeoBUIIAX, OCKUIbKM HE 3a0e3MeuyloTh HEOOX1THOTO 0ajaHCy MIXK 3aXHIIEHICTIO
Ta eHeproe(EeKTUBHICTIO [6].

Mertoto nmaHoi poOOTH € EKCIIEpUMEHTalbHa OllIHKAa €(QEeKTUBHOCTI
aJanTUBHOTO KepyBaHHS mapamerpamu Oesneku loT-By3ma. OcHoOBHa yBara
MpUALIIETbCS Bepudikallii 0anaHcy Mi>K €HEProCoKMBaHHSIM, 3aTPUMKaMU Tiepeiayi
JaHHUX Ta PIBHEM 3aXUIICHOCTI 3 BUKOPUCTAHHIM amapaTHO-TIPOTPaMHOTO CTEHY.

Metoa aganTUBHOIO KepyBaHHS

Jns po3B'sizaHHs 3a7adl BUOOpPY ONTHMAJIBHOTO PIBHSA 3aXHUCTy B YMOBax
HEBH3HAUEHOCTI 3alPOTIOHOBAHO BUKOPUCTAHHS KOHTpOJiepa Ha 0a3l HEYITKOI JIOTIKH
(Fuzzy Logic Controller — FLC). IlepeBaroro He4iTKOi JOTIKH € 3/IaTHICTb
3a0€3MeUnTy IJIaBHE TMEPEMUKAHHS PEXKHUMIB Ta CTIMKICTh 1O IIYMIB y BXIJHUX
JaHUX.

Po3po6nenunit FLC onepye nBoma BXiAHUMU JIHTBICTUYHUMU 3MIHHUMMU:

1) PiBenb 3apsuy Oarapei — repmu: Low, Medium, High.

2) PiBeHb 3arpo3u — piBeHb Kibep3arposu, mo GopMyeThCcsi Ha OCHOBI METPHUK

CUCTEMU BUsIBJIEHHS BroprHeHb (Tepmu: Low, Medium, High).

Ha Buxomi xoHTposnep dopMye Kepyroduil curHai, sSKui micis aedasudikaii
BH3HAYa€ OJUH 13 YOTUPHOX MPODLIIB OC3IEKH:

1) Besneunuit: MiHiManbHHUIA 3aXHCT (€KOHOMIsi €HEprii MPH BiICYTHOCTI

3arpo3).
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2) Pexum «BwKHMBaHHS»: (TosermeHa Kpunrorpadis it poOOTH mpH
KPUTUYHO HU3LKOMY 3apsifi).

3) 36amancoBanuii: CTaHIapTHUNA 3aXMCT (KOMIIPOMIC MK INBHIKICTIO Ta

cTiiikicTio, Hanpukianx AES-128).

4) PexuM MaKCUMaJIbHOTO 3axucTy: Makcumanpauii 3axuct (AES-256 +

SHA-512) nnst BiIOUTTS aKTUBHHX aTak.

baza mpaBmi HEUITKOTO BHBOAY pealli3y€ CTPATETII0 «TPaIrfio3HOl Jerpagarii»
(graceful degradation). Hanpukman, mpaBuiio «sIKIo 3apsia 6arapei cepenHiil 1 piBeHb
3arpo3d BUCOKHH, TO BCTAHOBIICHO 30ajdaHCOBAaHUM TPOPiIL» T03BOJSE BY3IY
MPOJAOBXKUTA (PYHKIIIOHYBaHHA MiJ Yac aTakh, CBIJOMO EPTBYIOUH CHIIOIO
mudpyBaHHs 3apaii YHUKHEHHs IOBHOTO BUMKHEHHS Yepe3 po3psl Oarapei.

ExcnepuMeHTaIbHA YaCTHHA

Jlst mepeBipku METoy po3pobJeHo amapaTHo-TiporpamMuuii cren. Poins Fog-
By3J1a BUKOHY€E opHoriaTHUI komi torep Raspberry Pi 5 (8 I'b RAM). Ilporpamna
apXxITEeKTypa peajizoBaHa y cepenoBuli Docker 1 ckinagaeTbes 3 TpbOX KOHTEHHEPIB:

1) ASM areHT: peani3allis HEUiTKOTO KOHTPOJIEpa.

2) API cepgic: BeO-cepBic, M0 00pOOJIsiE 3aMUTH KITIEHTIB 13 BUKOPUCTAHHIM

JTUHAMIYHO 3MIHHUX KPUOTOrpaiyHUX MPOoQ1iIiB.

3) Cepeic monitopunry: 30ip tenemerpii (CPU, RPS, 3arpumka) Ta eMysisiist

po3psy 6arapei Ha OCHOBI peanibHOro eHeprocnoxupands CPU.

Cuenapii ekcriepuMeHTy TpuBaiicTio 120 ¢ BkirouaB Tpu ¢dasu: ¢GoHOBa
pobora (0—40 c), imitamis DDoS-araku (40-80 ¢, 3arpo3a — Bucoka) Ta BiTHOBICHHS
(80—120 c). IlopiBHIOBaNMCA YOTUPH CTparTerii: aJanTUBHUN 3 MOBHUM 3apsaoM
Oarapei, amanTUBHWK 3 HHU3BKUM 3apsioM Oarapei, (QikcoBaHUN peKUM
MaKCUMAaJIbHOTO 3aXHUCTY Ta (PikCOBaHMI 30a1aHCOBAHUIN PEKUM.

Pe3yabTaTn Ta 00roBOpeHHs

Pesynbratyi BUMIipIOBaHb KIIFOUOBUX ITOKAa3HUKIB €()EKTUBHOCTI HABEICHO B
tabmuii 1. Oinka npoBoAMIacs 3a IHTerpajabHOIO (PYHKIIIEH BAPTOCTI, SIKa BPAXOBY€E

€HEPrilo, 3aTPUMKY Ta PIBEHb OE3IEKH.
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Ta6umus 1. IlopiBHsAHHS eQeKTHUBHOCTI cTpaTeriii 3axucTy

» CepenHe 3HaYeHHS CepenHe 3HaYEeHHS
Cuenapii . .
¢ynkuii BapTocTi BUTPayeHoi eHeprii
A "
JAIITUBHUU 3 HOB?HM 3ap51;[0M 0238 15527
Oarapei
A "
JAIITUBHUU 3 HI/ISBKI/IM 3apsm0M 0549 10039
Oarapei
i v
1IKCOBaHHMM PEXKUM 0.2085 16.71
MaKCHMaJIbHOTO 3aXUCTY
i 36 v
1KCOBaHUH 30aIaHCOBAHUI 0.2486 12.096
pexumM

OTpumaHi AaHi 103BOJSIOTh 3pOOUTH HACTYITHI BUCHOBKH:

Pexxum 1mtatHOoi poGotu (AmanTUBHUKA 3 TIOBHMM 3apsiioM Oarapei).
AJanTUBHUN aNTOPUTM 3a0€3MEYMB €KOHOMIIO €Heprii Ha piBHI ~7% MOPIBHAHO 3
peXUMOM (PIKCOBAHOTO MakcuMaiabHOTO 3axucty (15,527% mnpotu 16,71%). Ilpu
npoMy Mig vac a3u arakd CUCTEMa aBTOMATUYHO TMepednuia Ha npodiias 3
MaKCHUMaJIbHUM 3aXUCTOM, 3a0e3MeuUuBIIM TOM CcaMui pIBEHb 3aXHCTy, IO 1
CTaTUYHUNA NPOP17Ib MAKCUMATIBHOTO 3aXHCTY.

Pexum xuBydocTi (AganTuBHUMN 3 HU3BKUM 3apsiioM Oarapei). [Ipu Hu3bKOMY
3apsiii cUCTeMa 3HU3WIA eHeprocrnokuBaHHs Ha 40% MOPIBHSHO 3 MAaKCUMAaJIbHUM
npodinem (10,04% mpotu 16,71%). Lle 103BONIMIIO TOJOBKUTHA PO3PAXyHKOBHM Yac
aBTOHOMHOI pobotu y 1,7 pasza. Xoua iHTErpaJbHHUIN MOKA3HUK OE3MEeKHu 3HU3UBCH,
By30Jl 3aJMIIMBCS Mpale3laTHUM, [0 MIATBEPIKYE €(PEKTUBHICTh CTparerii
BIDKHBAHHS.

[lepeBara Haj cTaTHUYHUM KOMIPOMICOM. AJaNTHBHHA METOJ TOKa3aB Kpaili
pe3yapTaTi, HK CTaTMYHUNA Npoduib 31 30aJJaHCOBAHUM PEXUMOM 3aXUCTY, K 3a
KputTepieM Oe3neku (y MOMEHTH arak), Tak 1 3a kputepiem Baptocti (0,238 mpotu
0,2486).

BucHoBku.

Y poboTi mpoBeACHO EKCHEPUMEHTANbHY BepudIKalilo MAXOAY 10
agantuBHOrO 3axucty Fog-By3miB loT. 3acTocyBaHHS CTEHy TPOTrpaMHO-arapaTHOTO

MOJIETIOBaHHS T03BOJIMIIO OLIHUTH €()EeKTUBHICTh 00’ €JHAHHS CyNEePEeUSTUBUX METPUK
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(piBHS 3arpo3u Ta CTaHy aKyMyJsTOpa) y €IMHOMY KOHTYpi kKepyBaHHS. OTpuMani
eKCIIEpUMEHTaIbHI JaHl MiATBEPAXKYIOTh, 1110 JUHAMIUHA 3MiHa MpodiniB 3a0e3neuye
pallioHaJIbHUIM OajlaHC PEeCYPCIB: OCATAETHCS CYyTTEBA €KOHOMIS €HEprii y IMTaTHOMY
peXHUMI Ta TapaHTYeThCS Mpale3JaTHICTh By3Jla MiJl Yac arak, IO IepeBepIIye

MOKa3HUKU TPAIULIMHUX CTATUYHUX CTPATEriil.
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Abstract. The article deals with the issue of business models, which represent a
key element of strategic management of a company. The work analyses various
approaches to understanding this concept. The aim of the paper is to clarify the
evolution of the creation of the structure of business models. The primary method of
the paper 1s the analytical-synthetic method. The paper characterizes various
approaches to the issue of a business model, from the symbiosis of two elements: the
business system (value creation) and the profit model (revenue generation) to the
most complex tool, the Business Model Canvas. This concept not only allows for the
description of a business through key pillars (customers, value, infrastructure, others)
but also serves as a tool for innovation and sustainable development.

Keywords: business model, Business Model Canvas, evaluation, value creation,

innovation, profit model, business model design, strategy.

While the 'business model' phenomenon has gained significant academic and

corporate attention only in recent decades, its practical application is as old as
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commerce itself. The current discourse, although rich in scientific contributions, still
lacks a universally accepted terminological baseline. Conceptual views on business
models vary based on their primary focus. Magretta [1] in Slavik [2] interprets the
model through the lens of operational logic, emphasizing how a firm functions as a
structured system. In contrast, Afuah [3] adopts a more finance-oriented perspective,
defining the model as a mechanism specifically designed for wealth creation, where
profitability is dictated by the interplay of industry positioning and internal resource
allocation (Fig 1, 2).

Value proposition I Value creation
- customers - internal and external value chain
- products

g Profit part
- revenues
- cost structure
- working capital

Figure 1. Three elements of a conventional business model [1, 2]

Afuah's concept talks about the components of a business model as determinants
of profitability, which are industry factors, the position of the company in the

industry, and then the activities, resources and costs of the company (Fig 2).

Industry
factors

v

i S
Activities [* Positions %P;E’I'Oﬁtablh‘fy’i

e

L 4

Resources *

Figure 2. Elements of a business model [2, 3]
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Others [2, 4, 5] see a business model as a method by which a business makes
money in a business environment, or as a certain structure of economic activities -
cash flowing in and out of the business for various purposes and timing, which
dictates the earning or loss of money and the ability to offer attractive returns to
investors. In short, a business model is the economic underpinning of a business in all
its aspects.

A common thread among diverse theoretical frameworks [2, 4, 5] is the dual
nature of the business model. It typically integrates a value-creation system with a
revenue engine. This synergy ensures that the company not only delivers utility to the
target segment (customers) but also maintains long-term economic viability through
optimized cost structures and sales strategies. A business system is a system of
activities that a company creates to create its products for target customers. A
company's profit model is essentially a strategic plan. A company's business system is
not just a supply system, it is much more, it is a learning system.

Most definitions include three separate elements. These are the products offered
to the customer, the way the company is organized (to produce and deliver the
product to the customer), and the way the value is produced, i.e. the profit or revenue
model. The definitions then differ in the emphasis on these elements. A business
model also depicts the company as a place of decisions and their consequences; it is
also a set of resources and activities that are necessary for creating value (benefit) for
customers. A business model can also be open and include partners. The economic
concept of the model emphasizes the economics of the business - costs and revenues.
The system or conceptual approach emphasizes resources, processes and benefits for

the customer, creating a broader view of the business model (Fig. 3).
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Customer Value
target customer - problem solution - offer

1

1
i Profit share i
! - revenue model !
i |Key resources - cost structure ;
! - people - margin '
! |- technology - turnover :
! |- products - -
! |- information .
' | - distribution channels v :
i - partnerships Key processes ,
|- and others - processes i
; - standards :
: - and others i

____________________________________________________________________________

Figure 3. Elements of a successful business model [2]

It has developed a few business concepts. The Canvas model is considered the
most complex. The core of this business model are customers, value proposition,
infrastructure and financial viability (Fig 4). It captures the economic side of the
business through revenue and expense flows, recording the places where costs are
consumed and revenues are generated. This model describes the value that the

business creates for the customer.

; . Customer
Key activities relationship
Partners > Value_ »  Customers
networking Innovation
\J
Distribution
Key resources canals
+ A4
Cost structure Profit

Figure 4. Business model Canvas [2, 6]
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The Canvas model is not only used to describe business but is also a tool for its
innovation. The visualization method used allows for the effective study of specific
businesses and the formulation of more general typologies of business models [2, 6].

If we focus on the main areas of interconnection and grouping of keywords
word "business model" (in Web of Knowledge), we can determine their main
directions. We used the outputs of the Web of Science database using the WoSViewer
program. In the case of selecting the interconnection of the keyword "business
model" (Fig. 5), we can observe its main connection with concepts such as circular

economy, production, ecological sustainability and opportunity [7].
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Figure 5. Network map of key words of publication related on publications

with the keyword together - select keyword ,,business model*

This group deals with the implementation of sustainable solutions in practice. It
also focuses on empirical aspects, data, environment, performance and effect,

representing the measurement of the impact of various factors on the performance of
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companies. It also focuses on methodology and conceptual foundations, connecting
with concepts such as application, principle, aim, relation and researcher. And it is
also connected with areas such as entrepreneur, corporate social responsibility, barrier

and future research [7].

Conclusion

A business model is part of every business. A business model represents the strategy
of a business and its management, regardless of its scope and content. This model
characterizes the relationships with the environment and logically displays the
relationships of internal processes, their functioning and a clear and logical
arrangement in the business. Business models present a concept of businesses that
characterizes their approach to customers and the value (innovation) of products for
them. It characterizes the resources, activities and other elements necessary for the
realization of this value. A business model helps to imagine, design and improve the
functionality of the business, economy, competitive advantage and others for the

further development of innovations and sustainability.
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[IBH3 «EBponelicbkuil yHIBEPCUTETY,

M. MukoiaiB, Ykpaina

HIEPIHI'-EKOHOMIKA AK IHCTPYMEHT CTAJIOI'O PO3BUTKY B
CYYACHOMY BUMIPI

AHoTtanisi. Po3mIsSHYTO CyTHICTh IIEPIHT-€KOHOMIKHM SIK Cy4acHOi MOJedl
rOCIOMApIOBaHHs, MO0 0a3yeThCsi Ha CHUIBHOMY KOPHCTYBaHHI pecypcamu 3a
nocepenuunTBa nudposux margopm. IIpoananizoBaHO OCHOBHI MEPEIyMOBH il
(dbopMyBaHHS Ta PO3BUTKY B yMOBax U(poBoi TpaHchopmailii ekoHoMikH. OcoOnuBy
yBary MpUIUICHO TEePCIEKTHBaM PO3BUTKY IIEPIHT-€KOHOMIKM B YKpaiHi 3
YpaxyBaHHSIM COLIAJIbHO-€KOHOMIYHUX BHKJIHMKIB, OOMEKEHOCTI pecypciB, 3MIH Ha
pUHKY mTpaii Ta mporeciB mudposizaiii. OkpecieHo pojib MEpiHr-TiaTGopM y
MIJBUIICHHI  €(QEKTUBHOCTI  BUKOPUCTAHHS  PECypCiB, PO3BUTKY  Majoro
MIAIPUEMHUITBA, (POPMYBaHHI THYYKHX (POPM 3alHATOCTI Ta MIATPUMII TPUHIIUIIIB
cTajoro po3BUTKY. HaBemeHo mpukiaau (GyHKI[IOHYBaHHS YKPAiHCHKHX MIEPIHT-
margopMm y cdepax TpaHCIOPTY, Mpall Ta COUIBHOIO BUKOPUCTAHHS MPOCTODY.
3po6sieHO BUCHOBOK, IO MIEPIHT-EKOHOMIKA € MEePCIEKTUBHUM HApPSIMOM PO3BHUTKY
HAI[IOHAJILHOI EKOHOMIKM Ta MOXKE CTAaTA BaKJIWNBUM YHHHUKOM €KOHOMIYHOIL
CTIMKOCT1 ¥ BITHOBJICHHS YKpaiHHU.

KarouoBi ciaoBa: 1mepiHr-ekoHoMika, mudpoBi miarGopmu, CHiIbHE

KOPUCTYBaHHS, CTAIMIA PO3BUTOK, TM(poBI3allis, YKpaiHa.
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Y XXI cTomiTTi CBITOBa €KOHOMIKA /€Nl aKTUBHIIIE TPaHCHOPMYEThCS IijT
BIUTUBOM IU(PPOBUX TEXHOJIOTIH, 3MIH CHOXXHBYUX IIIHHOCTEH Ta TI00aIbHUX
COLIIaTbHO-€KOHOMIUHUX BHUKJIMKIB. OIHUM 13 SICKpaBUX MPOSBIB IIMX 3MiH CTaja
HIEPIHT-€KOHOMIKA — MOJEJIb TOCHOJAPIOBaHHS, 3acHOBaHa Ha CILJIBHOMY
KOPHUCTYBaHHI pecypcaMu 3a Jonomoroto mudposux miatrhopm. Bona dhopmye HOBY
¢bimocodito crokuBaHHA, A€ KIIOYOBUM € HE BOJIOAIHHS, a JOCTYH, THYYKICTH 1
palioHaJIbHICTh BUKOPHUCTaHHS OJ1ar.

ExoHOMIKAa CHUIBHOIO BHKOPHUCTAHHS a00 IIEpUHIOBA EKOHOMiKa — 1€
COLIIAJIbHO-€KOHOMIYHA CHCTEMA, 3a SIKOi CIOKHMBadl OepyTh y4acThb Yy CTBOPEHHI,
BUPOOHMIITBI, PO3MOJLII, TOPTiBJIl Ta CHOXKMBaHHI ToBapiB 1 mociyr. Lli cucremu
BUKOPUCTOBYIOTh LHM(POBI miaaTGopMu, MO0 CHPUATH PO3MOALTY, CHUIBHOMY
BUKOPUCTAHHIO Ta TOBTOPHOMY BHUKOPHCTAaHHIO HAJJIUIIKOBOI €MHOCTI AaKTHBIB.
OcoOnuBICTh 111€1 CUCTEMH B TOMY, IO BOHA CHpHSE MPSAMIA B3aEMOJII MIXK
CHOKMBA4YaMH Ta MOCTaYaJlbHUKAMH, OOXOISYM TPAJIULINHI 1€papXidyHi CTPYKTYpH.
[1,c. 1].

VY koHueniii MepiHroBoi €KOHOMIKHM BaXJIMBE MICIIE BIABOAUTHLCS CILUIbHIN
y4acTi y O13HeC-MOJCIAX, TaKUX K «Oi3HEeC - O13Hec» 1 «Oi3Hec - croxuBawy. [Ipu
[IbOMY MIATPUEMCTBAM BIJKPUBAIOTHCS MOXIJIMBOCTI BIJITpaBaTH MPOBITHY POJb Y
JNOCSTHEHHI CIUIBHUX COIL[IaJIbHUX pe3yJbTaTiB 3a JOMNOMOTOK TEXHIYHUX 1
HOPMATHBHUX CTaHJApTIB, Yepe3 MOCUJIEHY CIIBMPAIIO 3 JEP>KaBHUM CEKTOPOM 1
IPOMAJICHKICTIO. B 1IbOMY KOHTEKCTI IIEpUHIOBa EKOHOMIKA € HOBOIO 1H(OpMaIiiHO-
€KOHOMIYHOIO MOJICJUTIO, SIKa CTIPSIMOBaHA Ha MEPETBOPEHHsI €KOHOMIKH KammiTaly 3
MAacCMBHOTO CTaHy Ha aKTHBHUW 3a paxyHOK BHUKOPUCTaHHS PI3HOMAaHITHHX
MEXaHI3MIB CIUJIBHOTO BOJIOJIIHHS, OPEHIH, Ji3UHTY ToIo. OCHOBOIO IIEPUHTY €
MOBEIIHKOBA €KOHOMIKa, JIe CMOKMBA4 HE JUKTYE YMOBHU, a BIJAMOBIJAE HA HaJaHI
Mocayru [2, c. 4].

B VYkpaini Takok MOCTYNMOBO MOIIMPIOETHCA 151 O13HEC-MOJENb, aje MPOoIec
CTBOPEHHsSI Ta peaji3ailisi HOBUX IMPOEKTIB Yy cdepl MIEPUHTOBOI €KOHOMIKH Ma€e

HecucTeMHUM xapakrtep. Lle moB’si3aHO 3 HASIBHICTIO €KOHOMIYHHMX, MOJITHYHHX,
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TEXHOJOTIYHUX, TMPABOBUX, COLIAJBHUX Ta TMCUXOJOTIYHUX Oap’epiB, sKi
NPU3YNUHAIOTH 3MIHY CIIOXKHBYMX IIHHOCTEH y HMU(PPOBiKA ekoHoMiIl. Came KITEHT,
IO BIAPI3HSAETHCS BiJ CHOKMBada aKTUBHUM 3aJyYEHHSM JI0 Tpoiiecy (GpopMyBaHHSA
CBO€1 IIIHHICHOI MPOMO3UIli, CHOTOAHI € KIIOYOBOIO JiIHOBOIO 0CO00I0 PHUHKY.
3ayBa)k€HO, IO ChOTOJHI BUIUIAIOTH TPpH HampsMu HUGpoBoi TpaHchopmarlii, 1o
MOB’s13aH1 3 KJIIEHTCHKUM JIOCBIZIOM, OIEpAaIlifHUMM MpoliecaMu 1 HOBOKO Oi3Hec-
MozelTio. Bulbip muisxy 3ajiekXuTh BiJ pecypciB opraHizarlii, a TakKoX €QeKTUBHOCTI
3aCTOCYBaHHS CaMOro €KOHOMIYHOIO aHam3y [3, c. 1].

[lepinr-ekoHOMiKa JUIsl YKpaiHU € HE JIMILIE EPCIEKTUBHOIO O13HEC-MOAEILTIO,
a CTpaTeriyHUM IHCTPYMEHTOM aJanTalli JO CY4acCHHX EKOHOMIYHMX pealiid, 1o
MoeHye NHUQPPOBI 1HHOBAII, COIllaTbHY MOOUIBHICTH Ta CTaJIMA PO3BUTOK Y
JOBrOCTPOKOBI1I MEPCIEKTHUBI.

[IpakTryna peanizaifisi MIEPIHT-€KOHOMIKM B YKpaiHi BXe Ma€ HU3KY
YCHIIIHUX TPUKIAAIB, IO OXOIUTIOIOTh Pi3HI CEKTOPH €KOHOMIKH Ta MiATBEPIKYIOTh
MEPCIIEKTUBHICTB I11€1 MOJIEJ TOCTIO/IapIOBAHHS.

VY cdepi TpaHCHOPTHOTO MIEPIHTY TOUIUPEHHS HAOYJIM CEpBICHU CIJIBHUX
noi3fok i Takci-iardopm, cepen skux Uklon ta BlaBlaCar. Boun 3a6e3neuyroTsh
e(deKTUBHINIE BUKOPUCTAHHS TPAHCIOPTHUX 3ac00iB, 3MEHIIYIOTh BHUTPATU
CIIO’KMBAYiB 1 CTBOPIOIOTH JIOJIATKOBI JKEPEia TOXOAY IS BOAIIB. Y BEJIMKHUX MiCTax
AKTUBHO PO3BUBAETHCSA KAPUIEPUHI Ta MIKPOMOOUIBHICTh, 30KpEMa CEPBICH OPEHAH
enektpocamokaris (Bolt, Jet), mo BifmoBigae NpuHIMIIAM €KOJIOTIYHOCTI Ta CTAJIOrO
MICBKOT'O PO3BUTKY.

VY cerMeHTi WIEpIHry JKHUTIA Ta MOPOCTOPY BaroMy poJib BIJITPalOTh SK
MDKHApOJIHI, Tak 1 JokanpHl Mmiatdopmu. I[lopsn i3 rmnobGanbHUMHU cepBicaMu
KOPOTKOCTPOKOBOT Op€HJI, B YKpaiHi aKTUBHO PO3BUBAIOTHCS KOBOPKIHT-IIPOCTOPH
(Platforma, Creative States, iIHUB), ski € mpuKiIagoM CHUIBHOTO BHUKOPHUCTAHHS
po0o4oi 1H(PACTPYKTYypH Ta CHOPHUSIOTH PO3BHUTKY IMiJNPUEMHUIITBA, CTApTaIiB 1
KpEaTUBHUX 1HYCTPIH.

BaxnuBe wiciie 3aiiMae miepiHr y cdepi mpari Ta 3HaHb. YKpaiHCHKI

mwiarpopmu  Freelancehunt, Kabanchik.ua 3a0e3meuyioTh B3a€MOIII0  MiX
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3aMOBHUKAMH Ta BHKOHABISIMU, (GOPMYIOUM THYYKHH PHHOK Tocayr. Bonu
3HIDKYIOTh Oap’epu BXOJQy Ha PHHOK TMpaili, CTUMYJIIOIOTH CaMO3aWHATICTH 1
CIPUSIOTH PO3BUTKY U(PPOBUX HABUYOK HACEIICHHS.

OxpeMoi yBaru 3aciiyroBy€ MIEPIHT pedeil Ta MOCIyT JOKAIHHOTO PiBHS, KU
aKTUBHO PO3BUBAETHCS Ye€pe3 OHJIAWH-MapKETIUICHCH Ta CIUIBHOTH Y COIaJIbHUX
Mepexax. [Ipuknagamu € cepBicH OpeHAN 1HCTPYMEHTIB, TEXHIKH, IUTSIYUX TOBAPIB,
a TaKOX 1HIIIATHUBU TUNY «O010JII0TEK pedeit», 10 MaloTh BUPA3HUUN COIIAIbHUN Ta
€KOJIOTTYHHM €(eKT.

TakuM 4YMHOM, YKpaiHChKI IUIATOPMHU ILIEPIHT-EKOHOMIKUA JIEMOHCTPYIOTh
3/1aTHICTh JIallTyBaTH INI00abHI 013HEC-MO/IEN JO HAL[IOHAJIbHUX YMOB, MOEAHYIOUH
€KOHOMIUHY JIOIiJbHICT, IM(POBI iHHOBALi Ta COLIadbHY BiANOBINANBLHICTB. IX
PO3BUTOK TMIATBEPIXKYE, IO ILIEPIHI-€KOHOMIKa B YKpaiHi Mae peanbHUi
MPaKTUYHUHN MOTEHIIA] 1 MOXKE CTaTH OJHUM 13 JpaiiBEepiB €eKOHOMIYHOTO 3POCTaHHS
Ta BIJIHOBJICHHS KpaiHU

ExoHOMIKa CYMICHOIO KOPHUCTYBaHHS Yy CY4YaCHOMY €KOHOMIYHOMY
CepEeJIOBHILI IIBUIKO 3POCTAE, 3aBOMOBYIOUM B JCSKUX CEKTOpax 3HAYHY YacTKy
PUHKY,  JO3BOJSE 3HWKYBATH BHUTpPATH JMJiA CIOXHBAdiB, a TaKOX CIPHIE
3MEHILIEHHIO CIIO)KMBUOTO MOMMUTY HA PECYpCH, IO 3a0e3Neuye CTajuil PO3BHUTOK.
Pa3om 3 TuM 3 TOUYKM 30py OMOJATKYBaHHS Ta 3aWHATOCTI €KOHOMIKa CYMICHOTO
KOPUCTYBaHHS BUCTYNAE SIK «cipa» 30Ha [4, c. 6].

OTxe, IIEepPIHT-€KOHOMIKAa Y Cy4yacHOMY BHUMIpl IIOCTa€ HE JIHIIE 5K
1HHOBaIlIl{Ha O13HEC-MO/IENb, a K COLIAIbHO-€KOHOMIYHE SBUIIE, 110 GOpMYy€E HOBY
KYJIBTYpY B3a€MOJIii, BiJIMOBIJAaJLHOIO CIOXKMBAHHA Ta CTAlOro pPO3BHUTKY. li
MIEPCIICKTUBH BHU3HAYAIOTHCSA 3HATHICTIO IMOEAHATH TEXHOJOTIYHHM mTporpec 13
COIIaJILHOIO  BIJAMOBIAJIBHICTIO, IO POOUTH 1 OJHUM 13 KJIIOUOBHX HAMpsMiB

€BOJTIOI1T €EKOHOMIKH MailOyTHBOTO.
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Abstract. The rapid growth of tax regulation complexity challenges traditional
compliance methods, especially for companies operating across multiple
jurisdictions. Artificial intelligence (Al) helps improve tax compliance by automating
routine tasks, detecting risks, and supporting regulatory technologies. Despite its
efficiency, Al poses two major risks: problems with data security and biased models.
For effective and reliable Al implementation in tax compliance it is essential to
integrate transparent standards, algorithm audits, and cybersecurity. This study
explores the role of Al as a driver of change in tax governance and corporate
compliance strategies.

Keywords: artificial intelligence, tax compliance, RegTech, automation,

digitalisation, corporate governance.
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Since the complexity of tax regulations is growing rapidly, manual approaches
to compliance are losing their effectiveness. This is especially challenging for
companies operating across multiple jurisdictions or having complex operational
models. The risk of possible mistakes is increasing because of manual preparation of
tax reports, constant monitoring of changes in law and interpreting enormous
numbers of rules. This is not only making the work more difficult, but also leads to
an increase in operational costs. Moreover, it causes the emergence of wrong
decisions. Therefore, artificial intelligence (Al) is forming as a central element of
changes in the tax field, since it provides companies with the opportunity to act
faster, more precisely and more predictably. Although scientific literature provides a
wide range of research on using Al, the impact of this technology on tax behaviour
and compliance is still underresearched. This highlights the relevance of the chosen
topic.

First of all, Al reduces the costs of routine processes such as processing
documents, forming declarations and checking the correctness of accounting. In
addition to this, Al is much faster than people at analysing large and complex data
structures [1, p. 3]. This is relevant for tax codes, which are the main information
source for Al. Based on this, it automates repetitive work and determines risks, which
reduces the human factor. Such implementation raises the efficiency of expenses,
since it enables companies to avoid unintended fines. Besides this, it provides
effective tax optimisation strategies, including optimizing the timing of revenue
recognition, deferral strategies, transfer pricing adjustments, and planning asset
depreciation schedules [2, p. 72-73]. Explained data, obtained with the help of Al,
leads to the maximising post-tax income.

For a better understanding of the influence of digitalisation on tax compliance,
it is essential to mention regulatory technologies (RegTech). This is a separate part of
modern financial technologies (FinTech) that helps determine whether a company
complies with regulatory requirements. In the tax field, the combination of Al with
RegTech enables it to identify changes in tax compliance, compare them with a

company’s operations and even automatically generate warnings regarding possible
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violations without delays. [3, p. 2-3]. This helps to avoid fines because of random
mistakes, which is extremely important for small and medium businesses.

The usage of RegTech is highly beneficial for state tax administrations. The
analysis of big data and machine learning enables automated detection of suspicious
operations and deviations in reports. For example, the Australian tax service has
found 530 million Australian dollars of unpaid taxes with its help [4].

Practical cases of big consulting companies demonstrate the effectiveness of
implementing Al in tax governance. Deloitte after integrating Zora Al has reduced
tax-related process costs by 25% and improved the productivity of specialists by
40%. This was possible because of reports automation and workflows. On the other
hand, EY developed its own platform based on NVIDIA agent models. This platform
annually supports about 80,000 specialists and processes millions of compliance
operations, ranging from preparing tax returns to assessing risks [5, p. 110]. These
examples illustrate how Al frees specialists from routine, enabling them to work on
complex tasks.

Despite all the described benefits, using Al models for compliance operations
Imposes two major risks. First of all, poor security controls are leading to the leaks of
confidential information. Secondly, Al systems, trained on inaccurate or incomplete
tax data, spread biased models, such as marking particular groups or branches as
erroneously classified as high-risk due to biases in training datasets [6].

There are several ideas to overcome these challenges. In order to protect the tax
payers data researchers propose implementing a system of data anonymisation and
end-to-end encryption. In addition to this, regular algorithm audits and checking
sources of training data are essential elements for keeping the correctness of the
advice from Al. To enhance the effectiveness of such safeguards, it is important to
ensure transparency and control in using Al at preparing tax reporting [5, 126].

To conclude, Al is becoming an integral part of tax compliance. This
technology lowers operational expenses and increases the accuracy of making
decisions. However, despite declared efficiency, Al models remain “black boxes” and

make regulatory audit complex. This threatens inaccurate decisions in the tax
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governance process. Unfortunately, many studies rarely analyse tax payers behavior
and the effectiveness of tax administrations. Instead, they concentrate on the technical
possibilities of automation. Therefore, the development of transparent operating
standards of algorithms, mechanisms of independent checking and cybersecurity
requirements is extremely important for ensuring long-term effectiveness of using Al

in tax compliance.
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Abstract. This literature review explores the integration of comprehensive
quality indicators in manufacturing processes to ensure optimal technological
operations in the context of Industry 4.0. It begins with a background on the
evolution of quality assurance, highlighting the limitations of traditional reactive
methods and the need for dynamic, predictive systems that aggregate metrics such as
cost, time, defect rates, and variability. Analyzing 10 key sources, the review
synthesizes approaches from object-oriented process models for interoperability, Al-
driven predictive frameworks for zero-defect manufacturing, and structured quality
assurance in assembly along with relevant metrics. Strengths include enhanced defect
prediction and risk mitigation, while weaknesses encompass data quality issues,
scalability challenges, and incomplete integration of predictive analytics.
Contradictions in prior research, such as planning-focused models lacking prediction

versus Al methods struggling with interoperability, are identified. The conclusion
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highlights the importance of unified frameworks that combine hierarchical
information models with machine learning. The proposed research niche develops an
adaptive model to address these gaps, with hypotheses predicting reduced variability,
SMART obijectives for analysis and validation, and methods involving UML and ML
algorithms.

Keywords:  Quality assurance; Comprehensive quality indicator;
Manufacturing processes; Industry 4.0; Al integration; Predictive analytics; Process
optimization; Technological operations; Defect detection; Scalability in

manufacturing.

Quality assurance plays a vital role in modern manufacturing, ensuring that
products meet customer expectations while optimizing costs and efficiency. In the
last few decades, there has been a growing interest in integrating advanced
technologies and metrics to maintain high standards in technological processes.
Manufacturing processes have become increasingly complex, involving multiple
stages from design to execution, where deviations can lead to significant defects and
waste. Quite recently, considerable attention has been paid to the development of
comprehensive quality indicators that aggregate various parameters such as cost,
time, defect rates, and process variability to provide a holistic view of operational
performance.

Previous studies indicate that traditional quality control methods, often reactive
and focused on inspection, are insufficient for dynamic environments like Industry
4.0, where real-time monitoring and predictive analytics are essential. The literature
on quality assurance shows a variety of approaches, from statistical process control to
Al-driven models, but many fail to fully integrate these into a unified framework for
technological process operations. Much research on comprehensive indicators has
been done, yet gaps remain in addressing uncertainty, interoperability, and scalability
across distributed manufacturing sites.

This highlights the need for a model that ensures technological process

operations based on a comprehensive quality indicator, bridging design, planning,
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and execution while minimizing risks. The problem lies in the lack of integrated
systems that dynamically assess and optimize quality across all process stages,
leading to inefficiencies and higher costs.

In recent years, research on quality assurance in manufacturing has become
very popular, particularly with the advent of Industry 4.0 technologies. Several
publications have appeared in recent years documenting the shift from traditional
methods to Al and data-driven approaches. To solve this problem, many researchers
have proposed various methods of integrating information models and predictive
analytics.

One of the first examples of addressing process integration is presented in [1],
where an object-oriented manufacturing process information model is developed to
enable interoperability among design, planning, and execution. The results offered by
Feng and Song suggest that hierarchical structures, including artifacts, activities, and
estimated costs/times, can support quality evaluation, though the model does not
explicitly define comprehensive indicators. This approach is complemented by [2],
who propose a computer-aided process planning methodology that evaluates
workpiece surfaces and eliminates infeasible options, ensuring efficient operations in
distributed sites. Similarly, their system optimizes based on local conditions like
machine capabilities, which points to the need for adaptive quality metrics.

In the literature, several theories have been proposed to explain the role of Al
in quality control. Argue that Industry 4.0 enables predictive frameworks using
machine learning, shifting from reactive inspection to zero-defect manufacturing [3].
They have demonstrated that technologies like 10T and big data improve defect
prediction, but limitations such as data quality issues persist. In the same vein,
studied Al techniques for additive manufacturing, showing that convolutional neural
networks and reinforcement learning enhance defect detection and process
optimization [4]. However, our researchers have concluded that these methods need
better integration with comprehensive indicators to handle heterogeneous data.

T. Xiaoging et al. [5] have also found that a quality assurance model in

mechanical assembly, combining process, activity control, and data models,

39



eliminates uncertainties through structured control rules. This view is supported by
the playbook on manufacturing metrics [6], which notes that comprehensive quality
indicators like cost of poor quality, defect rates, and overall equipment effectiveness
(OEE) drive proactive risk reduction.

A broader perspective has been adopted by the Early Manufacturing Quality
Engineering Guide [7], which argues that maturity levels (TRLs/MRLs) and
assessments like MRAs serve as comprehensive indicators for defense systems,
ensuring producibility and risk mitigation from early stages. Conversely, the guide
reported no significant difference in outcomes without early integration, highlighting
the importance of plans like MMPs. In contrast to design-focused models, T.
Xiaogqing et al. [5] focuses on assembly-specific controls, whilst Early Manufacturing
Quality Engineering Guide [7] is more concerned with overarching engineering
activities.

Some authors have mainly been interested in questions concerning real-time
and methodological aspects. For instance, the methodological processing of quality
control presents an approach to analyzing technological processes through structured
data acquisition, though it fails to take scalability into account fully [8]. Others have
highlighted the relevance of Al for high-level decisions [9], but studies on
comprehensive indicators are still lacking. The problem with this approach is that it
does not address distributed environments adequately. A key limitation of previous
research is that it does not fully integrate predictive and prescriptive analytics.

Together, these studies indicate that comprehensive quality indicators,
aggregating metrics like vyield, variability, and costs, are crucial for ensuring
operations. Overall, these studies highlight the need for models that combine
information interoperability [1], Al prediction [3,4], and structured assessments [5,7].
Collectively, these studies outline a critical role for adaptive frameworks, yet
contradictions arise in handling data quality and adaptability. The evidence presented
in this section suggests that while strengths like improved accuracy exist, weaknesses
such as interpretability issues persist. The study would have been more useful if it

had included more cross-industry applications.
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Together these studies provide important insights into the evolution of quality
assurance from traditional inspection to Al-integrated predictive models. All of the
studies reviewed here support the hypothesis that comprehensive indicators enhance
process efficiency, yet contradictions in previous research include the reactive nature
of many methods and challenges in data integration. Overall, there seems to be some
evidence to indicate that Industry 4.0 technologies offer ways of solving the problem
through real-time monitoring and optimization.

What are the contradictions in previous research Traditional models [1,2] excel
in planning but lack predictive capabilities, while Al approaches [3,4] predict defects
but struggle with interoperability. Point out the ways of solving the problem:
Developing unified frameworks that combine hierarchical information models with
ML for dynamic quality assessment. Identify your research niche: This study fills the
gap by proposing a comprehensive quality indicator that ensures technological
process operations across all stages, addressing scalability and uncertainty in
manufacturing.

This research aims to develop a model for ensuring technological process
operations based on a comprehensive quality indicator, integrating metrics like cost,
time, defect rates, and variability to optimize manufacturing efficiency. The specific
objective of this study is to investigate the factors that determine quality in dynamic
processes and propose an adaptive framework.

The research hypothesis contributes to the solution of the research problem by
positing that a comprehensive quality indicator, derived from real-time data analytics,
will significantly reduce defects and improve operational reliability compared to
traditional methods. This includes directional hypotheses: Implementing the indicator
will decrease process variability by at least 20%. Rejecting the null hypothesis (no
improvement) and accepting the alternative forms the basis for building a good
research study.

The research question formulates a research problem: How can a

comprehensive quality indicator be designed and applied to ensure optimal operations
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in technological processes The scope is informed by the aim to achieve seamless
integration of design, planning, and execution.

Research objectives outline the specific steps: (1) Analyze existing quality
models and indicators; (2) Develop a composite metric aggregating key parameters;
(3) Test the model in simulated manufacturing scenarios; (4) Evaluate impacts on
efficiency and defects. These objectives are SMART: Specific, Measurable,
Achievable, Realistic, and Time-constrained. The method involves literature
synthesis, model development using UML and ML algorithms, and validation

through case studies.
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Kadeapa myOJIyHOTO YIIPaBIiHHA Ta aAMIHICTpYBaHHS

M. KuiB, Ykpaina

1OJI0 HAYKOBUX NIJIXO/IIB 10 BUBYEHHS IHOOPMAIIIMHOI' O
HPOCTOPY

AHoTamis. 31CHEHO aHaji3 HAayKOBUX IIIXOJIB 1O BHUBYEHHS CYTHOCTI
iHdopmariitnoro mpocrtopy. BwusnaueHo ocHoBHI HampsMu. CdopMynbOBaHO
BIJITOBI/IHI BUCHOBKM Ha OCHOBI JIOCTIPKCHb BITUM3HSHUX Ta 3apyO1KHUX BUEHUX.
Haromomeno Ha BaxsmBocTl (OpMyBaHHS, (QYHKIIOHYBaHHS Ta PO3BUTKY
iH(popMariitHOTO MPOCTOPY.

Kuarwuosi cioBa: iHpopmartiiiinuii mpocTip, coifiaibHa peasibHICTh, COLIaIbHI

npoiiecH, Kibepzarposu, iHdopmaIliiiHi mpasa 1 3arpo3u JIFOIUHU.

OyHKIIOHYBaHHS YKpaiHM sIK LUQPPOBOI JEpKaBU Ta CTPIMKE 3POCTAHHSA
3HAYCHHS 1H(QOPMAIIIHOTO 3MICTY COIIAIBHOTO JKUTTS CYYaCHOTO YKPaiHCHKOTO
CYCINUJIBCTBA AKTYaNI3YIOTh TOCTIIKEHHS MPOOJIEeMaTUKH 1HPOPMaLIIHOTO MPOCTOPY
(mam — II) VYkpainu B wiJIoMy Ta MEXaHI3MiB NyOJIYHOrO YHPABIIHHSI HOTO
po3ButkoM. lle HeoOXimHO 11 3a0e3meueHHs YMOB /IJisi Oa)KaHOT TUHAMIKH Jep>KaBH

y BHU3HAYEHOMY HAampsiMi COLIAJBHOTO PO3BUTKY Ta BU3HAYEHHS MIIXOIIB AJIA
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JISUTBHOCTI OpraHiB MyOJi4HOT BIaAM 3 ypaxyBaHHAM creuudiku mpodieMaTuku
MO3UIIIOHYBAHHS B COIIaIbHOMY ITPOCTOPI.

[Ipobyiemy coriagbHOTO MPOCTOpPY Ta Horo iH(opwmariiiiHoi ckiagoBoi 111 B
poboTax po3rasaanu Taki ueHi, sk ['. 3immens, [1. Copokin, I1. Bypase, T. Ilapconc,
A. Jlederp, E. I'inaenc, 1. 'obman, I1. beprep, T. Jlykman, b. Bepien Ta inmii.

Came 3a JOIOMOTO0 COLIIAIBHOTO MPOCTOPY BUAAETHCS MOKIUBUM OMHUCYBATH
COLIIaNIbHY PEeajbHICTh SK MPOCTOPOBO-YACOBY CTPYKTYpPY. Y COIIOJOTIYHIM HayIll
CKJIAJI0CA JIBa MIIXOAM JI0 PO3YMIHHSI COLIalIbHOTO npocTopy. [lepuuit 3 HUX YMOBHO
BHU3HAYAETHCS SIK 00’ €KTUBICTCHKUI. 3a HHOTO COLIIAIBHUN MPOCTIP pPO3IIISAAETHCS SIK
B3a€EMOIIOB SI3aHUHM 13 TIPEAMETHUM IIPOCTOPOM, a 3a IHMX OOCTaBUH Ma€ O3HAKU
o0’extuBHOCTI. Came Takuii minxig peanmizopyBanu E. Jlropkreiim, I1. Copokin, E.
I'pnenc.

Jpyruii miaxia Moke OyTH BU3HAYCHUH SIK Cy0’ €KTUBICTChKUM. BimoBiiHO 10
HBOT'O, YC€ COIlaJIbHE CTBOPIOETHCSA, CIPUMUMAETHCS Ta IEPETBOPIOETHCS JIFOJIUHOIO —
cy0’ekTOM 1UX mporneciB. Takuil miaxia npuTamMmaHHui gociipkeHHsM I, 3immens, 1.
I'odpdmana, I1. beprepa, T. Jlykmana.

BinbuiicTe HayKOBIIB MIAXOASITh 0 CYCHIILCTBA SIK JO0 MOCTIMHO3MIHIOBAHOL
CUCTEMHU BHACIIJIOK i KyJbTYPHHUX 1 colliaJibHUX (pakTopiB. BilmoBigHO 10 1IBOTO,
1HTErpallisi pi3HUX TUIIB KYJIbTYpU MOXKE 3aCTOCOBYBATHUCS JIJISl aHAI3Y TJI0OAIBHOTO
iH(dopmaniiiHoro npoctopy. Lle ¥ He HMBHO, aIkKe CYTTEBOK XapaKTEPUCTHUKOIO
CYy4acHOTO CBITY € MOCTIHHUN OOMIH 1H(pOpMAIliEl0 MK KylbTypamu. Pesynbratom
IIOTO € CTBOPEHHSI HOBUX BUKJIMKIB JJIs 30€pEKEHHS 1ICHTUYHOCTI Ta 1HTETpallii.

T. TlapcoHc PO3pOOMB TEOPIO COIUATBHOI Jii, sIKa PO3IVISIAAE CYCHIIBCTBO SIK
CHUCTEMY B3a€MONOB’SI3aHUX eleMeHTiB. Y KkoHTekcTi IIl #oro cTpyktypHO-
(yHKLIOHATBHUN MIAXIJ J03BOJIE 3pO3YMITH B3a€EMOJII0 TaKUX PI3HUX EJIEMEHTIB,
AK: MeJia, TEXHOJOT1i, IHCTUTYTH 3 METOI0 He JInIie 3a0e3nedeHHs cTadlIbHOCTI, a i’
ajanTarlii CyCrniJibCTBa 10 HOBUX BHKJIUKIB.

Ha nymxy A. JledeBpa, nmpocTip HE € HEHUTpaIbHUM, OCKUIBKH CTBOPIOETHCS 1
TpaHCcOPMYeThCS  COLiAIbHUMHK mpolecaMu. Moro igei mpo  «BUPOGHHIITBO

IPOCTOPY» MOKHA 3aCTOCYBATH JI0 aHaJ3y HU(PPOBOIro cepeoBUINA SIK HOBOTO THUITY
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comianbHOrOo Tpoctopy. Ilpmuomy JledeBp HaromomryBaB Ha HEOOXITHOCTI
KPUTHUYHOTO MAXO1Y 10 BUBYCHHSI 3MIHU HAILIOTO CIPUAHATTS peaibHOCTI BHACIIIOK
BUKOPUCTAHHS TEXHOJOT1M.

E. T'ignenc 3anmpomnoHyBaB TEOPit0 CTPYKTYpaIllii, sika MOSICHIOE B3a€EMO3B’SI30K MIXK
JTISAMH  1HIMBIZIB 1 CTPYKTypaMH CYCHUIBCTBA. Y KOHTEKCTI 1HGOpMAaIIHHOTO
IIPOCTOPY IS TEOPist JorloMarae 3po3yMiTH, K 1HAWBIAM BUKOPUCTOBYIOTh TEXHOJIOT 1]
JUI CTBOPEHHS HOBUX (DOpM B3a€MO/Iii, BOJAHOYAC MIAMOPSAKOBYIOUUCH 1CHYIOUUM
coIllalbHUM HOpMaM. [iiIeHC TakoXX 3BEpTaB yBary Ha pojib IyoOamizamii y
dhopMyBaHH1 €TMHOTO 1H(POPMAIIIITHOTO CepeIOBUIIIA.

I1. beprep 1 T. JlykmaH po3poOuiau KOHIEIMIII «COIIAIbBHOTO KOHCTPYIOBAaHHS
pEaJIbHOCTI», SIKa MOSCHIOE, SIK 3HAHHSI CTBOPIOETHCS 1 MOIIKUPIOETHCS B CYCHIIbCTBI.
VY mudpoBy enoxy s iges HaOyBae HOBOIO 3HAYEHHS, OCKUIbKK 1H(OpMaliitHui
IpPOCTIp CTa€ TOJIOBHUM IIOJIEM Ul CTBOPEHHS Ta IOLIUPEHHS pPI3HOMaHITHUX
JTUCKYPCIB.

B. BepieH 10CIipKyBaB MUTaHHS CydacHOCTI Ta ii BIUTMBY Ha CycHimbeTBO. Moro
171e1 CTOCYIOThCA TOTO, AK 1H(OpMAIls CTa€ IEHTPAIBHUM €JIEeMEHTOM Cy4acHOi
KyJbTypu. BepieH HarojionryBaB Ha HEOOXIAHOCTI KPUTUYHOTO aHaJi3y BIUIMBY
TEXHOJIOT1H Ha COLaJIbHI BITHOCHHHM Ta KYJIBTYPHI IPOIIECH.

Posrisgaroun morisiaM MX MUCTUTENIB Yy KOHTEKCTI cydacHoro III, moskna
BII3HAYUTU MOr0 CKIAJHICTh 1 OararoBUMIpHICTb. lle MOACHIOETBCS TUM, 110
iH(dOopMaIris He JuIIe 00’ €IHy€E CYCIUIBCTBO, ajle i CTBOPIOE HOBI BUKIIUKU, IPUIOMY
BlJl NUTaHb NPHUBATHOCTI IO BIUIMBY Me€[lla HA CYCMUIbHO-MOMITHYHI pouecH. Kpim
[[LOTO, BUBYCHHS TEOPii IIMX MHCIHUTENIB JIO3BOJISIE Kpalle 3pO3yMIiTH HE ITUIIIE
MexaHi3mMu QyHkiionyBanHs III, a ¥ Horo BmMB Ha OaraTOrpaHHy COLIATIbHY
peanbHICTh Cy4yacHOi YKpaiHHu.

Ha namry nymKy, HHHI HalOUIbII aKTyaJbHUM € MiJIX1J, 10 MOEAHYE PaHIIIe
BUOKpeMIIEH1 Teopii B ojiHy. MoBa e npo touky 30py 1. Bypase. Ha iforo nymky,
IpocTip, y SKOMYy MM TiepedyBaeMO Ta SKMM TI3HAEMO, € COLIAJIBHO

CKOHCTpYHOBaHUM. BiAMmoBiIHO, MpeIMETHUN MPOCTIP 32 JOMOMOTOI0 abCTPaKTHOTO
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MUCJICHHS BHCTyMNa€ $K COIalbHA KOHCTPYKIiS, TOOTO COIiaJibHa MPOEKIIis,
coliagbHa CTPYKTypa B 00’ €KTUBI30BAHOMY CTaH.

VY comianbHOMY TipocTopi, Ha aymKky Il. Bypawse, momninbHO BUIIIMTH HOTO
ckianoBl. HuMH € aBTOHOMHI MIAMPOCTOPHU, MIO CTPYKTYPYIOTHCS BHACIIiIOK
pO3MOALTY PI3HMX BHJIB KamiTally, a caMe: €eKOHOMIYHOro, KYJIbTYpHOTO,
peniriiiHoro, iH@opMariifHoro tomo. Came TOMy, aKTyali3yeTbCs MIAXIT 0
COLIaILHOTO TPOCTOPY SK 10 (OpMH PO3BUTKY CYCHUIBCTBA y  BHUIJIAIL
OaraToMipHOro npocTopy. BiH yTBOPIOETHCS NEPETHHAHHIM COIlaJbHUX IIPOIIECIB,
BIIHOCHUH, CIIBBIJHECEHUX 13 (PI3UYHUM MPOCTOpOoM. Takuil miaxig J03BOJISIE BECTU
MOBY MO ICHYBaHHSI EKOHOMIYHOI'0, KYJIbTYPHOTO Ta 1HPOPMaLIHHOTO TPOCTOPIB.

JlocHmiKEHHSIMA ~ CY4acHUX BYEHHMX 3aKjIaJIeHO MIAIPYHTS JJIs  aHajizy
PI3HOMaHITHOI npoOnemaTtuku, nos’a3aHoi 3 II1. Cepen HHX BapTO BiI3HAUUTH A.
10. Bbapkosceky, A. A. becuacny, A. b. JloopoBonsceky, K. A. JlyOusaka, O. T
3m06iny, O. K. MuxeeBy, A. O. Ilerpenko-Jlucak, O. M. Cene3nboBy, €. II.
Cementoka, A. B. Ceperina, O. ®. ®uninnosa, H. I'. Yepkynosy, O. C. UepHSIBCBKY,
I. B. llanomuukogy, B. JI. lep6iny, M. JI. fIkoBenko, A.l. Spox.

V¥ cyuacHomy cBiTi II1 Bimirpae kiito4oBy poib y (OpMyBaHHI CyCHUIIBHOT JyMKH,
PO3BUTKY TEXHOJIOTIH, EKOHOMIKM Ta KyJbTypH. 3pOCTaHHS 0O0CSTY JaHUX,
JOCTYNHICTh iHGOpMaIli Ta MIBUAKICTh 11 TONIMPEHHS BIIKPUBAIOTH HOBI
MOKIIUBOCTI ISl cycninbeTBa. OTHOYACHO 3 IIUM BOHHU CTBOPIOIOTH HU3KY BUKJIMKIB,
K1 MOTPEOYIOTh yBaru HayKOBIIIB, €KCIEPTIB, MyOJIIYHUX CITY>KOOBIIIB, MOMITHKIB. Y
[IOMY KOHTEKCTI BaKJIMBO 3BEPHYTH yBary Ha BHECOK TaKuX JOCHIAHHKIB, sK K. A.
Hyonsk, O. I'. 310611, O. K. Muxees, A. O. [lerpenko-Jlucak, O. M. Cene3HboB Ta
1HIIT, SIKI AKTMBHO TIPAIIOIOTh HaJa BuUBYEHHsIM BrumBy II1 Ha pi3HiI acmekTu
CYCHIJIBHOTO JKUTTS.

[Tonpu Bukukw, 11 BinkpuBae mepe IFOACTBOM 3HAYHI IepcieKTUBUA. OTHUM 13
KJIIOUOBUX HAIPSIMIB € PO3BUTOK HHU(PPOBOI OCBITH. BuKOpucTaHHsS OHIAMH-
maTGopM J03BOJIsIE 3a0€3MEYUTH JAOCTYI JO SIKICHUX HaBYAJIBHUX MaTepiaiiB IJis
IITUPOKOTO KOJIA JIFOJIEH HE3aJeKHO B IXHHOTO MICI MPOXXKUBAHHSA. 3TiHO 3

nocmipkeHHsMu O. C. Yepnspcekoi Ta I. B. [llanomnukoBoi, iHTerpaitis mudpoBux
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TEXHOJIOTIM y HaBYAJbHUN NPOLEC CIPHUSE MIABHILEHHIO PIBHS 3HAaHb 1 HAaBUYOK
3100yBaviB BUIIIOI OCBITH yCiX PiBHIB.

[Ile omHi€I0 aKTyaJdbHOIO TMEPCHEKTUBOIO TIOCTA€ PO3BUTOK EIEKTPOHHOI
JAeMOKpaTii. 3aBASKH HUPPOBUM 1HCTPYMEHTaM TPOMASTHU MOXYTb OpaTh aKTUBHY
y4acTh y MPUMHSATTI pillIEHh HA MICIIEBOMY Ta HalllOHAJIbHOMY piBHAX. Lle cripuse He
JUIIe 3MIIHEHHIO JEMOKPATUYHUX 1HCTUTYTIB, a ¥ MiJBUIIEHHIO MPO30POCTi BIIaIx
Ta 3aJTy4YCHHIO TPOMAJISH /10 BJIaIHUX MPOLIECIB.

BaxnuBy ponb y BuBueHH1 BIuuBY III BimirparoTh HayKoBIl H EKCIEPTH.
Hanpuknan, npaui B. JI. [llepobunu ta M.JI. fSIkoBeHKa NpPUCBSIYEHI aHAII3Yy BIUIMBY
1U(POBUX TEXHOIOTI HA eKOHOMIKY # yHpaBliHHS. IXHi JOCHiKEHHS T03BOISIOTH
Kpaiie 3pOo3yMITH MeXaHI3MH (PYHKI[IOHYBaHHS HU(PPOBUX PHUHKIB 1 pO3pOOIIATH
edexkTuBH1 cTparerii Js ixaboro perymroBaHHs. €. I1. Cementok 1 A. B. Ceperin
30CEpEeKYIOTh CBOIO yBary Ha MWUTaHHAX KiOepOe3neku, 10 € HaJ3BUYaiiHO
aKTyaJIbHUM Yy KOHTEKCT1 3pOCTaHHs KUIBKOCTI KibepaTak 1 3arpo3 Juisl Aep>KaBHUX Ta
MPUBATHUX CTPYKTYP.

H. T'. YepkynoBa it O. ®@. OuIiNMoOB 30CEPEIKYIOTh CBOIO yBary Ha BHUBYCHHI
npobsem etuku B II1. [XHI JOCTiKEHHS IOMOMAralOTh 3HANTH OalaHC MiXK
CBO0OOI0I0 CJIOBA Ta BIJIMOBINATIBHICTIO 32 MOMUPEHHS 1HhOpMAaIIii.

[TpoBenenwuii anasi3 103BOJMB KiIacu(pikyBaTu BuzHaueHHs MOHATTs 111, mo mu

npeacTaBwiIn y Tadd. 1.
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Taobnuuys 1
CyuacHi BU3HAYCHHS NOHATTSA iHPOPMALIHHOIO POCTOPY

Hayrosyi CymHicmo 6u3Ha4eHHs

[1] CyKymHICTh TMOHSATH Ta BIAHOCMH MDK HHMH, SKi OpraHi3oBaHi B
iHopmarlliiHy CcUCTEeMy, IO ONHUCY€E Jlalla30H MOXKJIMBHUX 3HA4YCeHb abo
CMHCHIB, SIKi Cy0O’€KT MOXe CHpHiiMaTH 3a JaHUMH [paBHJIaMH Ta
o0cTaBUHAMU

[2] - [ndopmariiiina KOHCTpYKIis, y SKiM penpe3eHTallii iHGopMaIiiHux
00’€KTIB pO3TAIlIOBaHI B OPraHi30BaHOMY IPOCTOPI.

— Posmairts iHdopmaniiiHux mnpoctopiB: ¢daiinm 3 KOMI'I0Tepa,
MOIITYKOBI CHCTEMH, BeO-CaliTH, TOLIO

[3] - CykymnHicTh 00’€KTiB, IIO BCTYMAlOTh B iH(OpMaLiHy B3a€EMOIII0
OJIMH 3 OJIHUM; caMi TEXHOJIOTIi, 10 3a0e3MeYyIOTh I}0 B3aEMO/IIIO.

- CepenoBuiiie, B SKOMY 3MIHIOETBCS 3MICT TaKHX IPOIECIB, SK
B3a€MOJIS B MPOIIEC] CHUIBHOI AiSUIBHOCTI, KOHKYPEHIIisl (4epe3 3MiHY 3MICTY
il XapakTepy KOHKYPEHTHOi 60pOThOM MK Cy0’ €KTaMH, IO il0Th Y HhOMY)

[4] - CykynHicts iHQopMmarii, sika He oOMexeHa JKepeiIoM, (opMolo,
MPOIIECOM, CEMAHTUKOIO 200 TOJJaTKOM.

- CykynHicTh 1H(OpMaLiiiHUX pecypciB, CTBOPIOBAHUX CYO’€KTaMu
iHpopmaniiinoi chepu, 3aco0iB B3aeMOii Takux cy0’eKTiB, ix iHPpOpMaIiHIX
cUCTeM Ta HeoOXiHOo1 iHpopMaIlliiiHoi iHppacTpyKTypH.

- ®iznyna abo I[ludpoa kimMHaTa, ge apredakTH, ITOKYMEHTH Ta
THCTPYMEHTH PO3MOAUISIOTHCS Ta OPTraHi30BYIOTHCS ISl BHKOHAHHS POOOTH.

[5] JIronuHOUEHTPUYHUHN 1HQOPMAIIHHII TpoCcTip — imes 1 OOYMCIIOBAaIbHE
CEepe/IOBUILE; i1ed KOTHITUBHOTO POO0YOro MpocTopy — podOYoro croiy uis
IHTEJIEKTYaJIbHOI ~ JISUIBHOCTI, BTUIEHOTO B SKOCTI KOMYHIKAI[IHOTO
Cepe/loBUINA, SKa AKTUBHO MIATPUMYE KOOPJAMHALII0 POOOTH Ha OCHOBI
1H(popmarii

[6] - CyKymnHICTh ~ pe3yabTaTiB  CEMAHTUYHOI  JISUIBHOCTI  JIFO/ICTBA;
CKOOpAMHOBaHa, OaraTopiBHEBa CTPYKTypa, IO aKyMYJIO€ pe3yIbTaTh
KOMYHIKaI[IfHOi  iSJIBHOCTI CYCHUIbCTBA, 3a JONOMOTOK KOHKPETHHUX
KOMITOHEHTIB cUCTeMU 1HpOopMallii Ta 3B’ A3KYy.

- Cdepu B cyyacHOMY CyCHIJIBHOMY >KUTTI CBITY, B SIKUX 1H(pOpMaLiiHi
KOMYHIKAI[ii BIAITPalOTh MPOBIAHY poiib. Y 1LbOMY 3HAU€HHI MOHSTTA
iHpopMalifHOro mpocTopy 30JMKYEThCS 3 MOHATTAM 1H(OpMAaIiitHOTO
CepeIOBHIIA

[7] CYKYIHICTh 0a3 i 0aHKIB JaHMX, TEXHOJIOTiA iX BEJICHHS Ta BUKOPHCTAHHS,
1H(OpMaIIHHO-TEIIEKOMYHIKAIIMHUX CUCTEM 1 MEpeX, Mo (QYHKIIOHYIOTh Ha
OCHOBI €JIMHUX TPHUHIMUIIB 1 3a 3arallbHUMH TpaBUiIaMH, 10 3abe3mneuye
iH(pOopMaLliiHy B3a€EMOJIII0 OpraHizaliil 1 TpOMajisH, a TaK0oX 3a/I0BOJIEHHS iX
iHpopManiiHuX 1oTped

[8] [Hpopmaniiinuil mpocTip AepkaBU — CyKYyINHICTh OaHKIB JaHMX 1 0a3 JaHUX,
pO3TalllOBaHUX Ha TEpUTOpil AepkaBu abo 3a 11 MexaMHu (IMIUIOMAaTHYHI
YCTaHOBH, HANpPHUKIAA); TEXHOJOTIH IX CyNpOBOAY Ta BUKOPUCTAHHS,
iHpOpMalLIfHUX TEIeKOMYHIKAllIHHUX CHCTEM, 10 (PYHKIIIOHYIOTh Ha OCHOBI
3arajibHUX TPUHIIMIIIB, & TAKOXK B MPABOBOMY IIOJIi IEP’KaBH, JOTPUMYIOUNCH
il 3aKOHIB 1 IHIIMX 1HCTUTYIIOHAIBHUX 3acaj i 3a0e3mneuyroTh iH(popMaliiiny
B3a€EMOJIIF0 OpraHi3aiiil Ta TpOMaJIsiH I1i€i Jep’KaBH, a TAKOXK 3aJ0BOJICHHS 1X
iHpopMaLiiHuX TOTped
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Sk cBiTUMTH MPOBEACHUIN aHali3, HU3Ka BUCHUX 30CEPEHKY€E CBOIO yBary Ha
JOCTIPKEHH] PI3HUX acHeKTIB peali3alii Ta 3axucTy iH(OpMaliiHUX MpaB 1 cBOOO
JIOUHM Ta rpoMaasHuHa. Lle Taki qocmianuky, sk: 1. B. Apicrosa, K. 1. benskos, H.
I1. boptauk, B. M. bpuxxko, C. C. €cimoB, M. B. Kosanis, b. A. Kopmuu, T. A.
Kocremnpka, A. B. Kodanos, I'. M. Kpacnoctyn, H. B. Kymaxkosa, B. A. Jlinkan, O.
B. Jlorinos, 0. €. Makcumenko, A. 1. Mapymak, I1. €. Matsienko, O. B. OmniiiHuK,
0. O. Tuxomupos, 1. C. Uk, B. C. [lumbantok, M. 4. llIsensp, 0. C. [llemmrydenko,
O. B. llleniera, O. I'. fpema Ta iH1Ii.

JocnipxeHHss myOmidHoro ympasiiHHsA po3BUTKOM II1 Ykpainu aktyanizye
npobsieMaTuKy 1HQpopmaIlliiHoi Ta kibepOe3neku. HuHI BOHAa aKTMBHO BXOAUThH Yy
chepy HayKOBHX IHTEPECIB MPEJICTABHUKIB pI3HUX Taily3eil. Tak, HM3Ka BUEHUX, a
came: A. O. Azaposa, JI. M. Tkauyk, JI. O. HikidpopoBa, A. A. usH, O. M.
Xomraba MIAXOMATH JO aHANI3y MyOJIYHOTO YHPABIIHHS KpPi3b MPU3MY 3aXUCTY
iH(dopmarliiinoro mnpoctopy [9]. AHami3ylouum MepeaIyMOBHM BUHUKHEHHS TaKUX
MOHSATH, SK: «KIOepHpocTip», «kidbepOesnekay, «kidepzarposu», M. M. IlpucsxHiok
ta €. [. ludpa 3a1HiCHIOIOT, TOPIBHSUIBHUM aHali3 KiOepOe3NmeKoBUX CTpaTeriii
3apyOikHUX KpaiH [10]. Busnaroun kiOepOe3neKy BasKJIMBOKO CKJIAJIOBOIO CHUCTEMHU
3aXMCTy HalioHanbHOI Oesmeku, A. B.  BoifiixoBcbkuii BUBYa€ MpaBOBI Ta
opraHizaiiiai 3acaau kidepoesneku B €C [11]. 3 ToUku 30py €KOHOMIKH MPOBOIUTH
aHail3 BUXIJIHUX JaHUX AJg (GOPMYBaHHsS TOJITUKHM 1H(OpMaiiiHOT Oe3rneku Ha
mianpueMmctBl  I. FO. MakoBCchKH 3MIMCHIOE aHai3 BUXITHUX JaHUX JUIS
(dbopmyBaHHS TOJITUKHM 1H(GOpMaLiiiHOI Oe3MeKH Ha MIJNPUEMCTBI 3 €KOHOMIYHOI
TOYKH 30py [12].

BupimenHio  TOMITUYHUX,  HAyKOBO-TEXHIUYHUX,  OpraHizamifiHux  Ta
MPOCBITHUIPKUX  MHUTaHb, HEOOXIIHUX y MeXaxX KOMIUIEKCHOI  MPOTHIIi
Kibep3arpo3am MPUCBAYYIOTh CBOE JOCIIKEHHS Taki HayKoBIll, sk: O. Tpodumenko,
1O. IIpoxom, H. JlorinoBa, O. 3amepeiiko mpu IbOMY BOHU HArOJIONIYIOTh, IO
BHUpIIIECHHS WX THTaHb Ma€ HAI3BUYAMHE 3HAYCHHS IS BHIICPEIKAIBHOTO Ta
aJICKBaTHOTO pearyBaHHsS Ha JAWHAMIKY 3MiH, sKa MpUTaMaHHa KibeprpocTopy

YKpainu.
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Hu3ska mocmimHUKIB 30Cepe/Ky€e CBOIO yBary Ha mpobiieMax KibepOesmeku 3
TOYKH 30py 3aXUCTy KOMITIOTepHHX cucTteM. Tak, 3okpema, O. Tpodumenko
aHajizye MeaudHi koM 1oTepHi cuctemu [13]. O. B. TloTii, A. I. Cemenuenko, /1. B.
Hy6oB, O. O. bakanuncekuii, J[. B. MsIKoBCbKUI 30C€peKAYIOTh CBOKO yBary Ha
OOTpYHTYBaHHI OpTraHi3allliHO-TEXHIYHOI Mojell Kibep3axucty VYkpainu [14].
[TpoGiemaTuka iHpopMaIliiHoi O6€3MeKu JIepKaBu € nMpeaMeToM gocaipkeHas 1. T
ITouemnmosa [15].

Sk cBiqUMTH, TpoBeAcHUN aHami3, mnpobOsematuka III € mpeamerom
JOCIIUKEHHS HU3KM BITYM3HSHMX Ta 3apyOLKHHMX HAyKoBUIB. BusBieHo, mio
MepeBakHa OUIBIIICTh HAayKOBIIB BBAXKAIOTh 1H(GOPMALIIHUI HPOCTIP CKIaJ0BOIO
comiasibHOrOo mpoctopy. CamMe TOMy MOro OCHOBHOIO BIIACTHUBICTIO € HOro
cy0’€KTHICTb, OB’ s13aHA 13 HOTO JIIOIUHOLIEHTPU3MOM.

JlocnmikeHHsT MeXaH13MIB IyOJIYyHOTO ympaBiiHHS po3BuTkoM I Ykpainu
BUMarae TaKOXX yBard 10 BUBYEHHS MUTaHb KiOepOe3MeKku B KOHTEKCTI 3aXUCTY
KOMIT FOTEPHUX CHUCTEM, a TaKOX peaiizalii Ta 3aXHCTy I1HPOPMALIMHUX MpaB 1

CBOOO/T JIFOAMHU Ta TPOMAJITHUHA.
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AHAJII3 ATAK TUITY BRUTE FORCE HA CEPBICH BUIZIAJTEHOT'O
JTOCTYIIY (SSH, RDP)

VY cywdacHuX yMoOBax CTpiMKOi IudpoBi3aiii Ta IIMPOKOTO0 BUKOPUCTAHHS
TEXHOJIOT1H BigmaneHoro aoctymny cepBicu SSH 1 RDP Bigirparors KJIr040OBY poJib y
aaMIHICTpYBaHHI IHPOpMaALIHHUX cUcTeM 1 Mepex. BoaHouac came 11 cepBicH 4acTo
CTaloTh 00’ €KTaMu Kibepartak, cepell SKUX OJIHE 3 MPOBIIHUX MICIIb MOCIIal0Th aTaKu
tuny Brute Force, cripsMoBaHi Ha mig0ip 00MIKOBUX JaHUX KOPUCTYBauiB. 3POCTAHHS
KUJIBKOCTI aBTOMAaTH30BaHMX 3aco0I1B JUIS 3JIMCHEHHS TaKWX aTak, a TaKoX
BUKOPUCTAaHHA CIA0KWX a00 TTOBTOPHO 3aCTOCOBAHMX MAPOJIiB CYTTEBO IiJBUIIYIOThH
PU3MK HECAHKI[IOHOBAHOTO JOCTymy J0 iH(opMamiiiHuX pecypciB. YcmiliHa
peanizainis Brute Force-ataku mosxe mpusBecTH 10 KoMIpoMeTallii KOH(1ASHIIITHIX
JaHUX, TOPYIIEHHS MUTICHOCTI 1H(opmarii Ta mecrabimizamii poOOTH KPUTUYHO
BOKJIUBUX CHCTEM.

Araku tumy Brute Force € omHuM 13 HAMMOMIMPEHIHMX 1 BOAHOYAC KIIACHYHUX

Croco0iB OTPUMAaHHSI HECAHKI[IOHOBAHOT'O JOCTYIY J0 1H(OpMaIiiHUX CHCTEM Ta
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0OJIIKOBUX 3amuciB KopucTyBadiB. CyTHICTh TaKuX aTak MOJSTae y MOCTiAOBHOMY
abo aBTOMaTM30BaHOMY Mij0Opi KOMOIHAIlM JOTriHA Ta MapoJii 3 METOI YCHIIIHOT
aBTeHTU(GIKalili B cucremi. [J[Ig1 1pOro  3JOBMHCHUKH  BHKOPHUCTOBYIOTH
CHeIiaji3oBaHe MPOTpaMHE 3a0e3MeUeHHs, SKE 03BOJISIE 3IMCHIOBATH BEIUKY
KUIBKICTH CITPOO BXOJy 32 KOPOTKUM MpoMiKOK vacy. Haituactime ataku Brute Force
CIIPSIMOBYIOTBCSI Ha CEPBICH 3 BIIJAJICHUM JOCTYIIOM 1 MEpEXKeBl CIyKOHU, 30KpeMa
SSH, FTP, HTTP, RDP ta ixmii, 110 € KpUTUYHO BaXJIUBUMHU IS aAMIHICTPyBaHHS
ta QyHKIIOHYBaHHs iH(popMaliiHux cucteMm [1, ¢. 49-50].

3asiexxHOo Bij] criocoOy MmiI00py 00IIKOBUX JAHUX PO3PI3HAIOTH KiJIbKa OCHOBHHX
pi3HoBUIIB atak Brute Force. Knacuunuii nepeGip nmaposiiB nepeadadae mnociaigoBHy
MepeBIPKY BCIX MOXKIMBUX KOMOIHaIiii cumBOdiB. Ataku Tuny dictionary attack
0a3yr0ThCA HA BUKOPUCTaHHI CJIIOBHUKIB, 1[0 MICTATh HAMMOIIMPEHINIi mapoJii adbo ix
moaudikarii. Credential stuffing momnsirae y 3acTocyBaHH1 BXX€ CKOMIIPOMETOBaHUX
nap JIOTiHIB 1 MapoJiiB, OTPUMAHUX y PE3YJIbTAaTi BUTOKIB JaHUX 3 1HIIHUX PECYPCIB,
[0 3HAYHO IIJIBUIYE WMOBIPHICTh YCMIXy aTakdh. YCl LI METOAU MOXYTh OYyTH
peanizoBaHi 3a JIOMOMOTOI0 CIHEIiali30BaHUX IHCTPYMEHTIB, 30KpeMa TaKuX SK
Hydra, siki miaATpUMYIOTh IIUPOKUH CIIEKTP MEpekKeBUX mpoTokotis [ 1, ¢. 49-50].

YcemimuicTh atak Tuny Brute Force 3ymoBiieHa HHU3KOI0 (PakTOpiB, Cepell AKUX
KJIFOUOBY POJIb BIAIrpa€ BUKOPUCTAHHS CJIa0KHX a00 MPOCTUX MApOJIiB, BIJCYTHICTh
MOJNITHUK CKJIAAHOCTI aBTEHTU(IKAIIMHUX JaHUX Ta TOBTOPHE BUKOPUCTAHHS
OOJIIKOBHX 3allMCIB y pI3HUX cucTeMax. [[0MaTkoBUMHU MpPUYMHAMU € BIJCYTHICTDH
OoOMEXeHb Ha KUIBKICTh CIPOO BXOMY, HEIOCTAaTHIA MOHITOPUHI XYpHAaIIB MOJIN
0e3MeKr Ta ITHOPYBAHHS CYYaCHUX MEXaHI3MIB 3aXHCTy, TakKMX $IK JBO(aKTopHa
aBTEeHTH(]iKallid a00 OOMEXEHHsS MIBUIKOCTI 3amHUTIB. Y CYKYNMHOCTI IIi YUHHUKH
pobuisTh atraku Brute Force akTyanbHOIO 3arpo30t0 sl iHGOpMAIIHHUX CUCTEM, IO
HE MaoTh HAJIC)KHOTO piBHSA 3axucty [1, ¢. 49-50].

Cnemmdika peamizamii atak tumy Brute Force na cepic SSH monsrae B
aBTOMATU30BAHOMY IMIJI00p1 KOMOIHAI[IM JIOTIHIB 1 MapojdiB 3 METOI OTPUMaHHS
HECAHKI[IOHOBAHOTO JIOCTYITY /IO CepBepa. 3aBAsIKM BUKOPUCTAHHIO CIIEIIali30BaHUX

IHCTPYMEHTIB 3JIOBMUCHUKH MOXYTh 3A1MCHIOBAaTH MacOBE CKaHYBAaHHS MEpPEXi Ta
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BUKOHYBAaTH BEJIHMKY KUIbKICTh CIIPOO aBTEHTH(]IKaIi 32 KOPOTKUI MPOMIKOK 4Yacy.
3a BIICYTHOCTI HaNEKHHUX MEXaHI3MIB 3aXHCTy TaKi aTaKd CTAHOBJISTH CEPHO3HY
3arpo3y, OCKUIBKM Yy pa3l YCIIIIHOrO Mig0opy OOJIIKOBUX JaHUX 3JIOBMHCHHK
OTPUMYE TIOBHHI JOCTYII JI0 cuctemu [2, ¢. 34-35].

EdextuBna mporumiss Brute Force-arakam na SSH MoximmBa 3a ymoBH
IpaBUJILHOTO  HaJalITyBaHHSA cepBepa. HalOiumplm HagIMHUM  MIJIXOJAOM €
BUKOpHCTaHHA SSH-KII0UIB 3aMicTh MapojbHOi aBTeHTUdIKalii abo iX MmoeaHaHHA 3
OaratodaktopHoro  aBTeHTU(iKkamiero. JlogaTKOBUMH  3aXoJaMHU  3aXHUCTy €
3aCTOCYBaHHA 3aC001B aBTOMAaTUYHOIO OJIOKYBAaHHS MICJS KUIBKOX HEBIAIHUX CIPOO
BX0ay, 30kpeMa Fail2ban, oOMexxeHHsa noctymy 3a IP-agpecamu Ta BUKOpHCTaHHS
HecTa”aapTHoro nopty g SSH-3’eqnanb. CyKynHICTh HUX 3aX0/1B ICTOTHO 3HUXKY€
e(EeKTUBHICTh aTaK rpy00i CHIIM Ta MiJIBUILYE PIBEHb O€3MEKU BIAJAIEHOTO JIOCTYITY
[2, c. 34-35].

Ataku Brute Force Ha npotokon RDP marots iH11y cnenudiky Ta, K MpaBuio,
€ Oulbll HeOEe3MeYHMMM 3 OrJsiAy Ha IIMPOKE IOUIMPEHHS I[bOTO CEPBICY B
KOPIOpAaTUBHUX 1  JepkaBHHX  1HGopmamiiiHux  cuctemax. RDP  wacto
BUKOPHUCTOBYETHCS B cepenoBuiiax Windows Jist BiJI1aJieHOTO KEpYBaHHS POOOUNMHU
CTaHIlIIMM Ta CepBepaMH, IO pPOOUTh MOro MOMYyJNSPHOI LU0 A
aBTOMATH30BAaHMUX aTaK. 3JIOBMUCHUKH 3IMCHIOIOTH TIepeOip 0OJIKOBUX JIaHUX Yepe3
cragaaptauid nopt RDP abo ioro 3miHeH1 KoHirypaiii, BUKOPUCTOBYIOUH SK
knacuunuii Brute Force, Tax 1 credential stuffing. ¥V pas3i ycmimmuoi artaku
3JIOBMUCHHUK OTPUMY€E TMOBHOLIHHUA TpaiyHUil AOCTYyN 10 CUCTEMH, IO 3HAYHO
MiABUIIYE PU3UK MOAATBIIOTO MOMIMPEHHS MIKIJIMBOTO MTPOTPAMHOTO 3a0e3MeUeHHS,
BCTAHOBJICHHsI OekJopiB abo 3amycky ransomware-aTtak. OcoOJuBO Bpa3iMBUMH €
cucteMu 0e3 MepexeBoi aBTeHTHdiKallll Ha piBHI Mepexi (NLA) Ta 6e3 qo1aTkoBHX
3ac001B KOHTpOJIIO0 JocTymy [3].

Metonu BusiBieHHs atak Tuny Brute Force 0a3yioTbes Ha aHami3zi MOBEAIHKU
CUCTeMHM aBTeHTU(]IKaIlli Ta MOHITOPUHTY TOAIN, 110 JO3BOJSIE CBOEYACHO
171eHTHU(IKYBaTH O3HAKKM HECAHKIIOHOBAHOTO JOCTymy. AHami3 >KypHaTiB TOJIN

aBTeHTHU(IKAIII] € OJJHUM 13 KIIFOYOBUX CIIOCOOIB, OCKIJILKH JIOTH MICTATh 1H(POpMAITi 0
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po BCl crpoOu BXOAY, BKJIIOYHO 3 YMCJIOM HEBAAJIUX Ta YCHIIIHUX CIPOO, yacoM
ixHporo BUKOHaHHS Ta [P-agpecamu mkepen, 10 J1a€ MOXKIMBICTh BUSIBUTH BEJIMKI
o0caru TOBTOPHUX HEBIAIMX BXOJIIB — XapakTepHy o3Haky Brute Force-arak.
BusiBnenHs aHOMallbHOT aKTUBHOCTI MMiJT Yac BXOMY 3A1MCHIOETHCS NUISIXOM MOIIYKY
HETUTIOBUX IMATEPHIB MOBEMIHKH, TAKUX SIK 3HAYHE 3POCTaHHS KUIHKOCTI HEBIAIHMX
cipo0 3a KOPOTKHI Mepioj, BXOAW Y HE3BUUHUN Yac YU 3 HE3BUYHMUX TeorpadiuHux
poO3TaIlyBaHb, IO MOXE CBITYUTH MPO CHpoOM 31amaTu oOmikoBi gaHi. CydacHi
cucteMu MoHiTopunry Ta IDS/IPS 103BONSIIOTE aBTOMAaTHYHO BIACTEXKYBaTU
MEpEeKEBUN Ta CUCTEMHUU Tpadik IUid BHUSBJICHHS TaKUX aHOMalii abo Miao3piioi
aKTUBHOCTI, 1[0 TIEPEBUINY€ BCTAaHOBJEHI MOPOrHM abo BIJMOBIAAE BIIOMUM
curHarypam arak, a npu i"terpamii 3 SIEM-cuctemamu MoXyTh ¢dopmyBaTu
CIIOBIILICHHS JJIsl aJMiHICTpaTopa abo OJIOKyBaTH MII03pUIl HiAgKItoueHHs [4, c. 17-
19].

Metoau npotuaii Brute Force-arakam rpyHTYIOTbCS HacaMIiepesl Ha 3HM)KEHHI
e(eKTUBHOCTI TIA00pY OONIKOBUX [JIaHMX Ta YHEMOJXKJIUBJICHHI BUKOPUCTAHHS
CKOMIIDOMETOBaHMX  TmapotiiB. [lapoibHi  aTraku MOXYTh  peadi30ByBaTUCA
3JIOBMUCHUKAMHU pI3HUMH CIOcO0aMH, 30KpeMa NUISIXOM MIPOCTOro mepedopy,
BUKOPUCTAHHS IIKIJAJIUBOTO MPOTPAMHOTO 3a0€3MEUEHHS TUITY «TPOSTHCHKHM KiHBY,
IP-ciyinry abo mepexorieHHS MepexeBoro Tpadiky 3a IT0moMoror cHidinry
MakeTiB. Y 3B’S3Ky 3 IIUM OJIHUM 13 Hale(EeKTUBHIIIMX MIAXOIIB IO MPOTHUIAL €
B1JIMOBA BiJI BUKOPHUCTAHHS MAPOJIB y BIAKPUTOMY TEKCTI Ta 3aCTOCYBaHHS OUIBIII
HaJIMHUX MeXaHI3MIB aBTeHTH(IKalli. BukopucTaHHs OAHOPA30BUX MAPOJIB 1
KpunrorpadiuHoi aBTeHTH(IKALT CYyTTEBO 3HMKYE WUMOBIPHICTh YCIIIIHOT peani3alii
Brute Force-artak, ockiibku HaBiTh y pa3i MEPEXOIUICHHsS] OOJIKOBUX JaHUX BOHH
BTPAyarOTh CBOIO aKTyalbHICTh [5].

3 TOUYKH 30py aAMIHICTPATUBHOTO YIPABIIHHS O€3MEKOI0 BAXKIMBUM € KOHTPOJIb
CKJIQJHOCTI Ta CTIMKOCTI MapodiB  KopucTyBadiB. Jlos 1poro  MOXyThb
3aCTOCOBYBATUCS CIELIANI30BaHl I1HCTPYMEHTH ayauTy, 30KpeMa 3aco0u THUILY
LOphtCrack, siki J03BOJISIFOTH OINIHWTH, HACKUIBKK JIETKO MIiAIOpatv mapoii B

cepenouni  Windows. BukopucTaHHd TakuxX I1HCTPYMEHTIB Yy JieTaJlbHOMY Ta
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KOHTPOJIbOBAHOMY CEPENIOBHUIII Ja€ 3MOTY CBOE€YACHO BUSBIATH CJIAa0KI Tapoi,
MiBUIIYBAaTH BUMOTH JO MOJITHK aBTEHTH(IKaIlli Ta 3MEHIIYBAaTH PU3HUK YCIIITHUX
Brute Force-arak [5].

VY Xoai mpoBEACHOTO IOCHIMKEHHS OYyJ0 MpOoaHaTI30BaHO OCOOJMBOCTI aTak
tuny Brute Force Ha cepicu Bignanenoro goctyny SSH ta RDP, siki 3anumarotbes
OJIHIEI0 3 HAWMONMIMPEHINMIMX 3arpo3 Il CydacHuX 1HGOPMAIIMHUX CHCTEM.
BcranoBieHo, 110 yCHINTHICTh TAKUX aTaK 3yMOBIIOETHCS MOETHAHHAM TEXHIYHHUX 1
OpraHi3allifHMX YWHHHKIB, 30KpE€Ma BHKOPHCTAaHHAM CJIA0KuX abo0 TOBTOPHO
3aCTOCOBAHUX MapoJiiB, BIJICYTHICTIO 0OMEXKEHb Ha KUIbKICTh CIIPOO aBTeHTU]IKAIII],
HEJOCTATHIM MOHITOPUHIOM TOJ1id O€3MEKH Ta ITHOPYBAHHSIM Cy4aCHUX MEXaHI3MIB
3axucty. AHami3 crienudiku peanizamii Brute Force-atak na SSH 1 RDP nokasas, 1110
aBTOMAaTH3alllsl MpoleciB miadOpy OOJIKOBUX JaHUX 1 MacoBEe CKaHYBaHHS MEpExi
3HAYHO MiJIBUILYIOTh PU3UK HECAHKIIIOHOBAHOIO JIOCTYIY, OCOOJIMBO JJIsi CUCTEM 13
TUIIOBUMH 200 MOMWJIKOBMMHU HajlalTyBaHHSIMH. BomHodac edhekTUBHE BUSABICHHS
TaKMX aTak MOKJIMBE 3aBISKH aHaJI3y JKypHaIIB MOJINA aBTEHTU(IKALli, BUSIBJICHHIO
aHOMAJIbHOI AaKTHMBHOCTI Ta BHKOPHUCTAaHHIO cHcTeM MoHiTopunry i IDS/IPS.
3acTOCyBaHHsS ~KOMIUIEKCHUX 3aXOJIB MpOTHIIi, 30Kpema OaraTopakTopHOi
aBreHTu(ikarii, kimouoBoi aBTeHTU(IKaIii a1 SSH, oOmexeHHs cnpol BXOmy,
KOHTPOJIIO JIOCTYIy Ta PEryJsipHOrO ayauTy HapoJjiB, Ja€ 3MOTY CYTTE€BO 3HU3HUTHU
edexkTuBHICTh artak Brute Force 1 miaBUIIMTH 3araibHUl piBEeHb KiOepOe3neku

1H(MOPMAIIHHUX CHCTEM.

CIIUCOK BUKOPUCTAHUX J/KEPEJI:

1. Muxainoscekuii O. I1. Po3pobka ontumizoBanux npasuil IPS mis BusiBieHHs
0araToBeKTOpPHUX aTak: kBajmidikaliiiHa poOoTa MaricTpa 3a creriaabHiCcTIo 125
— Kibepbesmneka Ta 3axuct iHbopmarii / Hayk. kep. O. P. Opobuyk. TepHomiiab

: TepHoninbChKMIA HAI[IOHAJIBHUIA TEXHIYHUN yHiBepcuTeT iMeHl1 IBana [lymros,

2024. 78 c.
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Aunpapee [anmno IOpiioBuu. Opranizamiiamii 1 TexHiyHui 3axuct SSH
cepBepiB: mia0ip Ta aBTOMAaTUYHE 3aCTOCYBAHHS HAIAMITYBAHb JIJIS TT1IBUIICHHS
Oe3MeKu: JUIJIOMHA poOoTa Ha 3100yTTs CTyIeHs OakajgaBpa 3a CHEIlaIbHICTIO
125 — KibepOesneka Ta 3axuct iHpopmarii / Hayk. kep. CmupHoB Cepriii
Anaromiiopuu. KuiB : HamioHanbHUN TEXHIYHMIA YyHIBEPCUTET YKpaiHU
«KuiBchkuii momitexHiyHUM 1HCTUTYT iIMeH] [rops Cikopcekoroy, 2024. 85 c.
3axuUCTITh CBiH RDP Windows BiL ~ miubopy  mapois -
Unihost.FAQ. Unihost.FAQ. URL.: https://unihost.com/help/uk/protect-your-
windows-rdp-from-brute-force/ (nara 3Bepuenns: 18.12.2025).

bexep [.B. Po3poOka, iHTerpamiss Ta OIIHKAa €(QEKTUBHOCTI 3aXHUCTYy Bij
NOBUIPHUX Ta MBUAKUX brute-force atak ma IMAP cepBep : kBamidikariiiHa
poboTa Ha 3700yTTS OCBITHBOI'O CTYIEHS MAaricTp 3a CHeIlajdbHICTIO ,,125 —
ki0epoesmneka“ / 1.B. bexep. — Tepuonins: THTY, 2023. — 66 c.

Hazap bonexiBcekuii, Opect [lonorait. Knacudikamiss MepexeBUX arak Ta

MEeTOY poTH il 1 3axucty. 2019.
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M. KuiB, Ykpaina

3ACTOCYBAHHS CTUJIOMETPII B OSINT JJI51 BUPIIIIEHHS 3A JAY
KIBEPHETUYHOI TA IHOOPMAIIIMHOI BE3IIEKH

AHoTamisg. Y poOOTI JAOCHIIKEHO €(QEeKTUBHICTh 3aCTOCYBaHHS METO/IIB
CTWJIOMETpPIi B paMKaxX PO3BIAKK 3 BIAKPUTUX JDKEpEN JJid BUPIMICHHS 3a7a4
arpuOyuii kidep3arpo3. 3arpornoHOBaHO apXITEKTYPy CUCTEMH 1AeHTH(IKalLlli aBTOPIB
TEKCTIB Ta MPOTrPaMHOTO KOJY, 110 06a3yeThcs HA aHai31 MIKpO-CHHTAKCUYHUX O3HAK
Ta «TEXHIYHOrO IIymMy». EKcrepuMeHTanbHO JOBEICHO, IO BUKOPUCTAHHS
anroputMmy One-Class SVM y mnoenHaHHI 3 CUMBOJIBHUMHU N-TpaMaMu J103BOJISIE 3
BHCOKOIO TOYHICTIO BUSIBJISITH @aHOMAJIii aBTOPCHKOTO CTHIIIO

Kuruogi ciaoBa: OSINT, kibepbOesneka, CTHIOMETpIsl, aTpuOylisi Kibep3arpos,

MairHHe HaB4aHHs, One-Class SVM, anaii3 mporpaMHOTo Komy.

Beryn

B ymoBax mioGamizamii KiOep3TOYMHHOCTI aTpuOylisl arak CcTa€ KPUTUUYHO
BOXJIMBUM 3aBHaHHsaM. DaxiBusgMm 3 KiOep3axuCTy CTae Jaefaii CKJIaJHIIIe
11eHTU(IKYBaTH 3JIOBMUCHHUKIB, OCKUIBKM TpaguliiHI TexHI4H1 iHaukaropu (IP-
aapecu, xemi-cymu (Qaims, 1mudpoBl miamucH) MoXyTh GanbcudikyBaTuch ado

PUXOBYIOThCS 3acobamu aHoHimizarli (Tor, VPN).
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OnHUM 13 IEPCIIEKTUBHUX 1HCTPYMEHTIB, 110 AO3BOJISIE BUPILIUTH 1[I0 TPOOIEMy
B paMmKax po3Bigku 3 Binkputux mxepen (OSINT) , € mMeTon KUIbKICHOTO aHami3y
aBTOPCHKOTO CTUJII0O — CTUJIOMETpid. Bimomo, 110 KOXXKEH aBTOp Mae€ YHIKalbHUN
CCTWIICTUYHUN  BIAOWTOK»  (1IOJNIEKT), SKUA TIPOSABISETHCA Yy HECBIIOMOMY
BUKOPUCTAHHI CHElU(PIYHUX MOBHUX KOHCTPYKIIIH, TYyHKTyaIlii Ta TIaTepHIB
KomyBaHHS [1].

AKTyaJIbHiCTh 3a1a4i

Cepen akTyanpHUX MpobieM aTpulyiii Kibep3arpos Ta aHamnizy ganux B OSINT
MOYKHA BUJLIATH Taki [2]:

1. 3MiHa  cemaHTuyHOoro jomeny. CranmaptHi  NLP-moneni
(manpuknan, BERT) wacto «BuBuYaioTh TeMy», a He aBTOopa. Konu 3710BMUCHUK
3MIHIOE  KOHTEKCT CHUIKYBaHHS, TOYHICTh 1J€HTU(]IKALli  KPUTUYHO
3HUKY€EThHCA.

2. OO6dyckariiss nporpamHoro koxy. Po3poOnuku mikigiauBoro 13
3aCTOCOBYIOTh MAKyBaJbHUKHA Ta oOdyckaropu. JlekcnuyHi MeTomu aHaizy
JIaI0Th BUCOKHM p1BEHb MOMUJIKOBUX cripaitoBab (False Positive).

3. Kommnpomerariiss oOmikoBux 3amuciB. HeoOXiAHICTH BUSBICHHS
CUTYyalllid, KO JETITUMHHUN aKayHT 3aXOIUIIOETHCS 3J0BMHCHUKOM, BHUMAarae
aHaJI3y MOBEIIHKOBUX aHOMAJiH, a He JuIe (GakTy BXOy B CUCTEMY.

Y miit poOOTI MPONMOHYETHCS aApPXITEKTypa CUCTEMHU [ aBTOMAaTHM30BaHOI
arpuOymii TEKCTIB Ta NPOrPAMHOTO KOIY, $Ka O0a3yeThCs Ha aHaji3l MIKpo-
CUHTAaKCUYHUX O3HAK Ta «TEXHIYHOIO IMIyMY» (N-TpaMu, CIy>KOO0B1 ClIOBa, BIJICTYNH B
KOJI1).

ApXiTeKTypa pilieHHs

3arajibHy CXeMy aJITOPUTMY CTUIIOMETPUYHOTO aHamizy Jyis miarpumku OSINT-

PO3CIIiIyBaHb MMOAAHO Ha puc. 1.
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‘ Axepena paHnx OSINT

MonepegHa o6pobka

Tekcr MporpamHuii kog

‘ EkcTpaKLina TeKCTOBMX |

0O3HaK

ExcTpaKuia o3Hak Kogy ’

CTaTMCTUUHMIA aHanis MalumHHe HaBYaHHA

S 7

PesynbTat atpubyuii ’

Puc. 1. Aaroput™M cTujIoMeTPpUYHOI iteHTH(IKALII Ta NpPoQinOBaHHA Cy0'€KTIB

y ki0eprnipocropi

Meronuka, 10 NPONOHYETHCS, BKIIFOYAE TAK1 €Talu:

=

30ip nmanmx. Axymynsamis ganux 3 pkepen OSINT (GitHub, dopymu,
COIMEpexi).
2. PosramyxxenHs aHamizy. 3ajeXHO BiJ TUITy KOHTEHTY 3aCTOCOBYIOTHCS Pi3HI
BEKTOPH O3HAK:
e Jlns TeKCTy: CUMBOJIbHI n-TpamMu (3-grams) Ta 4acTOTU (PyHKI1IOHAJILHUX CIIIB.
o Jlns xomy: CTPYKTYpHI By3JIM aOCTPaKTHOTO cMHTakcuuHOTO AepeBa (AST) Ta
«TEXHIYHUHN IIyM».
3. AmnxamTuuHe sgapo. BuxopucranHs meromy Burrows' Delta nns texkcroBoi
arpuOyii Ta anroputMiB ML nis knacudikarii koxy.
4. TloeminkoBa Oiomerpis. Bukxopucranus One-Class SVM  jmms  gerekii

AHOMAJIIH.
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Pe3yabTaTn gocaigKeHb

KimrouoBuM etamom po0OoTu cTama mnepeBipka €(EKTUBHOCTI alTOPUTMIB
HaBYaHHS O€3 yuuTess JJIs 3ajJa4l BUSABJICHHS MiAMIHU aBTopa. [lopiBHIOBaIMCS 1Ba
metoau BekTopu3aiii: Default (NLP migxin Ha ocHOBI cimiB) Ta Stylometry (miaxia Ha

OCHOBI CUMBOJIbHUX N-Tpam).

Taoauus 1.

IMopiBHsAHHA e(heKTHUBHOCTI AJITOPUTMIB JeTeKIil aHOMAJIIi

Algorithm Method AUC-ROC True False
Isolation Forest | Stylometry | 0.389257 14/50 157/350
Isolation Forest | Default 0.237314 0/50 87/350
Isolation Forest | Stylometry | 0.770000 25/50 56/350
Isolation Forest | Default 0.636629 18/50 50/350
One-Class SVM | Stylometry | 0.805486 37/50 140/350
One-Class SVM | Default 0.680286 38/50 211/350
SGD Linear Stylometry | 0.729371 50/50 349/350
SVM

SGD Linear Default 0.598857 50/50 342/350
SVM

AHani3 naHux TabauIl NOKa3aB:

1. Meton Stylometry (n-rpamm) cTabinbHO mepeBepinye craHmaptHuii NLP 3a
nokasHukoM AUC-ROC. Ile miaTBepipkye, IO CTPYKTypa CJiB Hece OuIbIie
1H(popmarii npo ocoOy aBTOpa, HI’k CIIOBHUKOBUU 3arac.

2. Haiikpammii pesynsrar Hanas anroputM One-Class SVM 31 ctunmomeTpudHuMU
o3Hakamu (0.805). Bin 3a6e3neuye onTuMaabHUM OaaHC MK BUSIBJICHHSIM aTak
Ta KUIbKICTIO XUOHUX CITPAIIOBAHbD.

3. Amroputm SGD Linear SVM, xou 1 BUSIBUB yCl aTaku, MPOAEMOHCTPYBaB
HENPUIHATHO BUCOKUH piBeHb XMOHUX TpHUBOT (61u3bkuit 710 100%), o poOUTh

Horo HCIIPHUAATHUM IJIS pCaJIbHUX CUCTCM.

BucHoBku
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[aTerparis MeromaiB oO0YMCIIOBAILHOT cTHiIOMETpii B iHCTpymeHTapiit OSINT
J03BOJISIE 3HAUHO MIIBUIMUTH HaAiiHICTh aTpuly1ii kibep3arpos3. ExcnepuMenTanbHO
MOKa3aHo, IO METOIM, OPIEHTOBaHI Ha aHaii3 (opMaIbHUX O3HAK, € OLIbII
e(heKTUBHUMH Ta PECYpPCOOIIaHUMH, HDK BaXKI HEHUPOMEPEKEBI  MOJEI.
Komb6inamist One-Class SVM  Ta CHMBOJBHMX n-TpaM € PIIICHHSAM, IO

PEKOMEHIYEThCS J1JIs1 TOOYIOBU CUCTEM 3aXUCTY BiJl aTak Tuily Account Takeover.
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IMaciynuk Ouexcanap BoaoaumupoBu4

Kouro6a IBan IOpiiioBuy

demenko Pocrucias

KypcaHTH | Kypcy, psiioBi ot

Kyaiym lennc OnexcanapoBuy

kypcanT Il xkypcy, psaaoBuii momiii

HaykoBuii KepiBHUK:

Kausikin Cepriit Bosiogumuposuy

cTapimui Bukianay kadenpu npotumaii kibepsnounnnocti HHI Ne4
XapKiIBChbKHI HALIIOHAJIbHUN YHIBEPCUTET BHYTPILIHIX CHPAaB

M. Kam’ssnens [oainbepkuil, Ykpaina

HNOPIBHAJIbHUI AHAJII3 CYYACHUX KPUIITOIPAGIYHUX
AJITOPUTMIB (AES, TWOFISH, KALYNA)

AHoTanisi. Y Te31 3MICHEHO TOPIBHUIBHUM aHalli3 Cy4aCHUX CHUMETPUYHUX
kpunrorpadiunux anroputmiB AES, Twofish 1 Kalyna, siki mmpoxo 3acTocoByrOThCS
IUTSE 3aXKCTY 1H(pOopMalii B Iep>KaBHUX, (PIHAHCOBUX Ta KOMEPLINHUX 1H(HOpMALIITHIX
cucteMax. Po3riissHyTo mpUHIMIH TMOOYIOBH aJITOPUTMIB, OCOOJIMBOCTI iX CTPYKTYP
(SP-mepexa, mepexa Deiicrens), poib S-DoX, MDS-Matpuiis i TaBUHHOTO eeKTy Y
3a0e3neveHHl KpuUnTocTidkocTi. IIpoaHanizoBaHO OCHOBHI HapaMmeTpu Oe3NeKH,
NPOAYKTUBHICTh Ta c(hepu MPAKTUYHOIO BHUKOPUCTAHHSA KOXHOTO aJrOpUTMy, a
TaKO OOIPYHTOBAHO JOLIIBHICTh BUOOPY KOHKPETHOTO MHU(PY 3aJIEKHO BiJ BUMOT
710 3aXUCTY JAHUX.

KuarouoBi ciaoBa: kpunrorpadis, cumerpuune mudpysanusa, AES, Twofish,

Kalyna, kpunrocriiikicts, SP-mepexa, S-box, MDS-marpuis.
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CyudacHi iHpopmaliifHi cucTeMu NOTpeOyIOTh HAAIMHUX 3ac001B 3aXHUCTY JaHUX,
0 3yMOBJIOE BaXJIMBICTh BHUKOPUCTaHHA €(QEKTUBHUX KpUOTOrpadiuHUX
anroputmiB. Cepel HAWOUIbII MOIIMPEHUX 1 HAMIMHUX METOJIB CUMETPUYHOIO
mudpyBanHs chorogHi BuauUiotbes AES, Twofish Ta ykpaincekuit cranmapt
Kalyna, siki 3aCTOCOBYIOThCS Yy AepKaBHUX, (DIHAHCOBUX 1 KOMEPIIMHUX CTPYKTYypax.

AnroputM AES BHUKOPHCTOBYETBHCS I 3aXUCTy KOH(DIACHIINHUX HaHUX Y
JepXaBHUX, (DIHAHCOBUX 1 KOMEPIIIHHUX CHUCTEMax IO BChOMY CBITYy. BiH mparrioe 3
(hikcoBaHUM OJIOKOM JaHUX Po3MipoM 128 OIT 1 MATPUMYE TPU JOBXKUHU KIIOUIB —
128, 192 Ta 256 6iT, 110 BU3HAYa€ KUIBKICTh payH/iB neperBopeHb. OcHoBoto AES e
SP-mepexa, ska TMOEAHYyE TIJACTAHOBKM W TIEPECTAHOBKH, CTBOPIOIOYH CHIIbHY
mudy3il0  Ta 3alUlyTyBaHHS JaHuX. Y mporect MmudpyBaHHS BUKOHYETHCS
MOCHIZIOBHICTh OMeparlliii: moOalToBlI MiJCTAHOBKU 3a JOMOMOTroK0 S-boX, HMUKIIYHI
3CYBU PSAKIB MaTpHIll, 3MilTyBaHHs cTOBHIIB Ta XOR 3 payHI0BUMHU KITFOUaMH, SIKi
(GOpMYIOTHCS 3 TTOYATKOBOTO KJIIOYA 3aBJSKH MPOLEAYpl PO3MIMPEHHs KiroviB. Taka
CTPYKTypa 3a0e3nedyye BHUCOKY KPHUMNTOCTIMKICTh Ta €(PEKTHUBHUM JIABUHHUMU €(QEKT,
KOJIM 3MiHa OJHOTO 0iTa Yy BIJIKPUTOMY TEKCTI ab0 KJItOUl MPU3BOJIUTH J0 3HAYHOI
3MiHU Bchoro mmdprekcty. AES neMoHCcTpye BUCOKY HIBUIKOIIO SIK 'y TPOTPaAMHUX
peaizalisx, TaK 1 B alapaTHUX, 3aBISIKN HAsBHOCTI anapaTHuX HCTpYyKiid AES-NI y
cydyacHHX mpoiiecopax [1, ¢ 7-8].

S-box (substitution box) y amroputMi AES € KIO4YOBUM HETiHIHHUM
KOMIIOHEHTOM, M0 3abe3nedye kpunrtorpadiyHy CTIHKICTh mudpy 3a paxyHOK
CTBOPEHHSI IUJIyTAHMHU MDK BIJKPUTUM TeKcToM 1 mmudporekctoM. BoHa
BUKOPUCTOBYEThCS Ha eTani SubBytes 1 sBisie co0010 (ikcoBaHy TaOIUIIO 3aMiHH, Y
AKIA KOXKEH OalT BXIIHMX JaHWUX 3aMIHIOETHCS IHITUM OalTOM BIJAMOBIAHO [0
Harepes Bu3HaueHoro 3HaueHHs. [loOynoa AES S-box rpyHTyeThCcsi HA OOUUCIIEHHI
MYJIBTHIUTIKATUBHOTO 0OepHEHOTO enemMeHTa B ckiHuenHomy momi GF(2%) 3
MoAaIBITUM apiHHUM IEPETBOPECHHSAM, IO JIO3BOJISIE TOCIATTH BHCOKOI HEJIHIMHOCTI
Ta BIJICYTHOCTI NMPOCTUX aJIre0paiyHuX 3aj1eKHOCTEH. 3aBASKU TaKii KOHCTPYKIN S-
box € cTiiiKO0 70 JIHIHHOTO W JU(EepeHIIaTbHOTO KPUIITOAHATI3Y, IO CYTTEBO

YCKIIAJHIOE€ BiI[HOBJIeHHSI KJIr04a 3JIOBMHCHHUKOM. Kle TOr0, BHKOPHCTAHHIA
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omHaKoBOi S-box s Beix payHaiB AES crporye peanmizariito anroputmy, BOJHOYAC
He 3HWKYIouH piBHA Oe3neku. Takum unnom, AES S-box Bimirpae BupimaibHy poib
y 3a0e3ledyeHHl HaIIMHOCTI Ta MPAKTAYHOI KPUITOCTIMKOCTI  CTaHIAPTy
cumeTpuuHoro mudpysanas AES [2].

SP-mepexxa  (Substitution—Permutation network) — 1e kpunrtorpadiyna
CTPYKTYpa, [0 BUKOPUCTOBYEThHCS B OJIOUHUX Hudpax s 3a0e3MeueHHs] BUCOKOTO
piBHs Oe€3MeKH HUIIXOM 0araTopa3oBOTO IMOE€THAHHS OMNEpaliid MiJICTAHOBKU Ta
nepecTaHoBKU. B 11 OCHOBI JIGKUTHh MPHUHITUIT YEPTyBaHHS HEIIHIMHUX MEPETBOPECHb,
AK1 3J1MCHIOIOTBCS 32 JIOMOMOr00 S-bOX 1 CTBOPIOIOTH IIYTAaHUHY MIXK BIAKPUTHM
TEKCTOM 1 KJIIOYEM, Ta JIHIMHUX MEePETBOPEHb IEPECTAHOBKH, IO 3a0€3MeUyIOTh
po3citoBaHHsI OITiB MO BChbOMYy OJIOKY AaHuX. bararopazoBe MOBTOPEHHS TaKuX
payH/IB MPU3BOJUTH JO TOro, IO HaBITh HE3HAYyHA 3MIHA y BXIJIHUX JaHUX a0o
KJIIOUl BUKJIMKAE CYTTEB1 3MIHM y BUXIJHOMY HIU(PPOTEKCTI, peani3ylouu JTaBUHHHUM
edekT. SP-mepexi € TeopeTUYHO OOIPYHTOBAHOIO Ta €(EKTUBHOIO MOJICILIIO
MoOy/1I0BH CcydacHUX Oj0uHMX MKUGPIB, OCKUIBKH BOHHU 3a0€3MEUyIOTh CTIMKICTH 0
OCHOBHHX BHJIIB KpUIITOAHATI3y, 30KpeMa JliHiiHOoro Ta AudepeHiianpHoro. Came Ha
npuHiunax SP-mepexi nmoOyaoBano amroputm AES Ta HM3KY IHIIMX Cy4YacHUX
KpunrorpadiuHux cTaHAapTiB [2].

MDS-matpuniss  (Maximum Distance Separable) y xkpuntorpadgii — 1e
creniajgbHa MaTpUIld, 1110 BUKOPUCTOBYETHCS B JIHIMHUX NEPETBOPEHHAX OJIOYHHUX
mudpiB A1 3a0e3MedeHHs MaKCUMAJIbHO MOKIMBOTO PiBHS PO3CiIOBaHHS JAHMX. i
BJIACTUBICTh MOJIATA€ B TOMY, IO OyJb-fKa MIHIMaJbHA 3MiHA y BXIAHOMY OJjoIIi
JAHUX TPU3BOJUTH JO 3MIHM MAaKCUMAJIbHOI KIJBKOCTI €JIEMEHTIB Ha BUXOJI, IIO
peanizye cuibHUI naBuHHUN edext. MDS-marpuiii OyayroThCcsi HaJ CKIHYCHHUMHU
nossimu, Hanvactime GF(2%), 1 rapanTyioTh ONTHUMaJbHUM OallaHC MIXK KUIBKICTIO
3MIHCHMX BXIJIHMX Ta BHUXITHUX OaWTIB, IO BH3HAYAETHCS TCOPECTHUHOIO MEXKEIO
CiarnTona. 3aBAsKu TakuM xapakTtepuctukam MDS-matpuili CyTTeBO MiJBHINYIOThH
CTIMKICTh KpuUNTOrpadiyHUX aJIropuTMIB A0 JIU(PEpeHLIATbHOIO Ta JIHIKHOTO
KpunToaHaiizy. BoHU MIUPOKO 3aCTOCOBYIOTHCSI B Cy4YaCHUX CUMETPUYHMX IIH(ppax,

3okpema B anroputMi AES Ha etani MixColumns, ¢ BUKOHYIOTh KJIIOUOBY POJIb Y
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3a0e3neyeHH]1 KPUNTOCTIMKOCTI Ta e(peKTUBHOTO PO3CitoBaHHs 1H(OpMALlii 10 BCbOMY
osoky manux [3].

AnroputMm Twofish € cumerpuyauM 6s109HUM 1IHGPOM, po3pobsieHHM bprocom
HInaiiepom Ta HOro KOMaHIOIO SIK OAMH 13 MpeTeHaeHTIB Ha cTaHaapT AES. Bin
npaiftoe 3 6Jj0kamMu po3MipoM 128 61T 1 MIATPUMYE KITFOU1 JOBXKUHOIO J0 256 01T, 110
poOUTh WOro THYYKMM s pi3HUX piBHIB Oe3neku. OcHoBoio Twofish €
monudikoBana mepexa dDeiictens, sika MOEIHYE CKIATHI MaTeMaTHYHI OMNEparii,
BKJIIOYHO 3 BHUKOPUCTaHHSIM KIIOYE3aleKHUX S-010kiB Ta MDS-matpuupb, 110
3a0€3MeuyloTh CHJIbHMM JIaBUHHMM e(QeKT 1 CTIMKICTh J0 JIHIMHOrO Ta
nuepeHIiiHOro KpunroaHaiizy. OAHIE 3 KIIOYOBUX OCOOJMBOCTEM € MEXaHi3M
Key-Dependent S-boxes, 3aBasku skoMy S-0J10kH (HOPMYHOThCS Ha OCHOBI CaMoOTro
KJII0Ya, 3HAYHO VYCKJIAJHIOIOYM KpunToaHamTW4yH1l aTtaku. Twofish Takox
BUKOPHCTOBYE MBUAKI apuMeTHyHi onepallii Haa 32-01THUMU CIIOBaMU, IO CIPHUSIE
HOT0 BHCOKIN MPOAYKTUBHOCTI B mporpaMHux peanizauisx. [lompu te, mo Twofish
He OyB oOpanuii odimiiaum ctangaptom AES, BiH 3anuIiaeTbcs OAHUM 13
HaWHAIIAHIIUX 1 J00pe TMpoaHali30BaHUX MHUQPPIB, SKI HE MAOTh BITOMHUX
e(EeKTUBHUX aTakK, L0 3HIKYIOTb HOro Oe3neKky. AJTOpUTM 3aCTOCOBYETHCS Y
MpOrpaMHUX TMPOJAYKTax, KpuUOTorpagiuHux O010J10TEKax Ta CIemiali30BaHuX
CUCTEMaxX, Ji¢ MOTpIOHE TMO€THAHHS BUCOKOI CTIHKOCTI Ta JOOpHUX TIOKA3HMKIB
mBuaKo a1 [4].

Anroputm mudpyBannas Kalyna (ACTY 7624:2014) cyyacHuil HaIiOHaJIbHHIMA
CTaHJapPT CUMETPUYHOTO OJIOYHOro MKdpyBaHHsS, po3poOIeHUN JjIsi 3a0e3MeUeHHs
MIJBUILIEHOT KPUIITOCTIMKOCTI Ta BUCOKOI MPOAYKTUBHOCTI. BiH MiaATpUMye KijbKa
BapiaHTIB po3MipiB OJokiB 1 kmouiB — 128, 256 Tta 512 06it, moO J03BOJISIE
ajanTyBaTH piBeHb Oe3neku 10 mnoTped koHkKpeTHoi cuctemu. Kalyna peanizye
MOTYXKHI MEXaHI13MU 3aXHCTY, BKIIOYAIOYHU CTIMKI S-OJIOKH, JiHIAHI IEPETBOPEHHS Ta
po3mMpeHi mporenypu (GopMyBaHHS ~payHIOBUX  KIIOYIB, 3aBISKH 4YOMY
3abe3neuyeThcss €GEeKTUBHUN JaBUHHUN e(eKT 1 CTIMKICTh N0 JIHIMHOrO Ta
mudepeHIiiHoro kpunroanamnizy. CTaHaapT MiATPUMYE JAECITh PEXKUMIB pOOOTH, IO

pobuTh Horo OUIBII THYYKMM Yy TIOpPIBHSHHI 3 OaraTbMa MIDKHApPOJIHUMH
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alropuTMaM. Y MPOTrpaMHHUX peami3alisfix Ha cydacHHX 64-OITHUX mpolecopax

Kalyna gemoHCTpye BHCOKY MIBHAKOJIO Ta 1HOMAI HaBiTh mepesepurye AES mpu

OJHAKOBIM TOBXXHUHI KIroualS].

Taoaunga 1.

IopiBHsisIbHA Ta0JMIA CydyacHUX Kpunrorpagiunux aaropurmiB AES,

Twofish i Kalyna.
XapakTepucTHKA AES Twofish Kalyna
MikHapoIHHHA MikHapoJHHA Hanionansauii
Cranpapr .
CTaHaapT CTaHAapT CTaHIapT YKpaiHu
biiokoBuii biiokoBuii biokoBuii
Tumn anroputmy . N N
CUMETPUIHHIA CUMETPUIHUI CUMETPUIHHHA
Po3mip 61moky 128 6it 128 61T 128, 256, 512 6it

JloBxkHHa Kiro4a

128, 192, 256 6it

128-256 6it

128, 256, 512 6irt

Crpykrypa . Moaudikoana SP-
PYKLYP SP-mepexa Mepexa Deiictens P

ANrOPUTMY Mepexa

o . Bucoxka, nocunenui

CriiikicTh 10 .
. Bucoka Bucoka 3aXHCT B1Jl Cy4aCHUX
KpUIITOAHATI3Y
aTak
CuipHuii, 0coOIMBO
. . . 3aBISIKU S-0O0KaM 1
JlaBuHHUM edexT CunpHunt CunpHuit s
JTHITHIM
MEPETBOPEHHSIM

Jlep>kaBHi, BiiiCbKOBI
i cTpareriuni
CUCTEMU YKpaiHH.

I'moGanbHMit crangapt | besneuHi komepuiiiHi
Cdepa 3acTocyBaHHs

(mepxaBu, 613HEC) CUCTEMU

Joicepena mabauyi [6, 7).

[TpoBeneHmit MOPIBHSIBHUIM aHaJ3 CydyaCHUX CHUMETPUYHHUX KpUnTorpadidyHUX
anroputmiB AES, Twofish 1 Kalyna nokazas, 1o KoeH 13 HUX Ma€ BUCOKHI PiBEHb
KPUIITOCTIMKOCTI Ta MO€ €(EeKTUBHO BUKOPUCTOBYBATHUCS Ui 3aXHUCTY 1H(OopMmalii
B pi3HUX chepax. AES 3anunraerbcsi HANMOMMUPEHIITMM MIKHAPOJIHUM CTaHIAPTOM
3aBASKA TOEAHAHHIO BUCOKOI MIBUAKOAIl, IIMPOKOI amapaTHOi MIATPUMKH Ta
nepeBipeHoi HafiitHocTi. Twofish neMOHCTpye THY4Ky CTpYyKTypy M CTIMKICTH 10
CKJIQHUX  KPUNTOAHATITUYHUX  aTak, 30epiraloud Mpu

HbOMY  XOpOUILY

IPOJYKTUBHICTh y MporpamMHux peamizamisx. Anroputm Kalyna, sk HaiioHadbHHA
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CTaHAapT YKpaiHW, BUPI3HAETHCS QJANTHBHICTIO, PO3IIMPEHUMH TapaMeTpamu
O0e3nexkn Ta e(QEKTUBHICTIO Jii BUKOPHUCTAHHS Y JEp)KaBHHUX 1 CIEIiaTi30BaHUX
cucTeMmax. Pe3ynpTaT aHamizy miATBEPIKYIOTh, IO BHOIp KOHKPETHOTO aJTOPUTMY
3aNeXUTh Bl BUMOT 10 Oe€3MeKku, MIBUAKOCTI Ta cdep 3acTOCYBaHHA, a BCl TpHU
PO3TIISHYTI AJITOPUTMH BIJMIOBIIAIOTh CY4aCHUM BHKJIHKaM Yy cdepi Kibep3axucTy Ta
MOXYTh OyTH HaJIIMHOIO OCHOBOIO JJIi TOOYIOBU 3axXWINCHUX 1HGOpMAaIIHHUX

CHCTCM.
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In today's information society, information systems have become an integral part
of the activities of government agencies, business structures, and private users. They
provide processing, storage, and transmission of large amounts of data, among which
official and personal information occupies a special place. Under such conditions, the

issue of information security becomes of paramount importance, since any
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disruptions in the operation of information systems can lead to data leaks, breaches of

data integrity, or loss of access to information resources [1].

Modern information systems operate in an environment of constant cyber threats
that are dynamically changing and becoming more complex. The most common
threats are unauthorized access to information, malware, phishing attacks, and
targeted attacks on information infrastructure. Complex cyber incidents, which
combine technical and social methods of influence and are aimed at obtaining
confidential information or disrupting the stable operation of the system, pose a
particular danger. In this regard, ensuring information security should be viewed as a
continuous risk management process. Effective protection of information in
information systems is achieved through the use of a combination of technical and
software tools. These include cryptographic protection methods that ensure the
confidentiality and integrity of data during its transmission and storage, as well as
user authentication and authorization systems. The implementation of security
incident monitoring and detection tools is important, as it allows for timely response
to threats and minimizes the possible consequences of attacks [2]. However, technical
solutions cannot provide an adequate level of protection without appropriate
organizational support.

Organizational information security measures include the development and
implementation of security policies, the definition of access levels to information
resources, and raising staff awareness of the rules for working with information. A
significant portion of information security incidents are related to the human factor,
which necessitates systematic user training and monitoring of compliance with
established requirements. In this context, the standardization of information security
management processes plays a special role [3]. International standards in the field of
information security form a unified approach to building information protection
systems and contribute to increasing the level of trust in information systems. They
define the basic principles of risk assessment, planning of protection measures, and

control of the effectiveness of implemented solutions. In addition, legal regulation in
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the field of personal data protection establishes mandatory requirements for
information processing, which encourages organizations to implement modern

security mechanisms and comply with established standards [4].

Thus, ensuring information security in modern information systems is a
complex, multi-level task that requires a combination of technical, organizational,
and legal measures. Only a comprehensive approach to information protection can
ensure the stable functioning of information systems and reduce the risks associated

with external and internal threats.

REFERENCES:

1. ISO/IEC 27001:2022 Information security management systems. URL:
https://www.iso.org/standard/82875.html

2. NIST Cybersecurity Framework. URL.: https://www.nist.gov/cyberframework

3. ISO/IEC 27002:2022 Information security controls. URL.:
https://www.iso.org/standard/75652.html

4. General Data Protection Regulation (GDPR). URL.: https://gdpr.eu/

74


https://www.iso.org/standard/82875.html
https://www.nist.gov/cyberframework
https://www.iso.org/standard/75652.html
https://gdpr.eu/

INTERNATIONAL RELATIONS

YK 327.5

Biryc Map’sana MuxaiijliBHa
KaHIUJAT EKOHOMIYHHUX HAyK, JOIICHT
Kyt Mapisa OaekcangpiBHa

KaHJIUJAT EKOHOMIYHHUX HAyK, JOLICHT
JIbBIBCHKUI HAITIOHAIBHUN YHIBEPCUTET
iMeH1 [Bana ®@panka

M. JIbBiB, YKpaiHa

BIMHA B YKPAIHI TA i BILIUB HA MI’KHAPOJIHY BE3IEKY: BI]]
JJOKAJIBHOT' O KOH®JIIKTY JIO I''TOBAJIBHOI HECTABIJIBHOCTI

Anoranisi. [loBHomacmitabna BifiHa Pocii mpotu VYkpainu cTana oOJHIE€I 3
HaiMacTaOHImMX Kpu3 XXI CTOMTTA, siKa JOKOPIHHO 3MIHWJIA YSBJIEHHS PO
CTaOUIBHICTh €BPOMEUCHKOTO Ta TI00aNBbHOTO OE3MEeKOBOTO cepeoBHIla. 30poiiHa
arpecisi MpPOJEMOHCTpPYyBaja BpPA3JIUBICTh ICHYIOUHMX MEXaHI3MIB MIKHAPOJAHOL
Oe3rmeKku, orojmjia OOMEXKEHICTh I1HCTUTYIIH KOJIEKTHBHOI BIAMOBIAANIBHOCTI Ta
aKTyajizyBaja moTpedy B IMEPEOCMHUCIICHHI 3acaj] MIXHAPOJIHOTO IpaBa i MOJITHKH
CTpUMYBaHHS. YKpaiHa, CTaBIIM EMIIEHTPOM Ii€l CHUCTEMHOi KpHU3HM, BOJHOYAC
nMepeTBOpuiiacss Ha KIO4YOoBUH  (akTop (QopMyBaHHS HOBHX MIAXOMIB  JO
€BPOATIIAHTUYHOI Oe3MeKH, KOAMIINHOT B3aeMOJIi Ta TJIOO0AIBHOI MIATPUMKH
neMokpaTiii. BruB BiIHM BHUXOIWUTH JAJEKO 3a MEXI PErioOHaIbHOTO BUMIpY,
TpaHC(HOPMYIOUU CTPATETIuHI IPIOPUTETH JIepKaB 1 BU3HAYAIOUU MAapaMEeTPHU HOBOTO
CBITOBOT'O TIOPSIZIKY.

KawuyoBi caoBa: MuibkHapogHa Oesneka, BiifHa, JOKaldbHI KOH(DIIIKTH,

rinobanpHa HECTaOUIbHICTh, 0AaraTOBUMIPHI 3arpo3H, CBITOBA CUCTEMa, MIKHAPOIHUN
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MOPSAOK.

OCHOBHMMHU HaIpsIMKaMu B KOHTEKCTI 3a0e3MedeHHs MDLKHApOIHOI Oe3NneKu €
CHIBPOOITHUIITBO JIep>KaB OJHA 3 OJHOI0 HAa OCHOBI BHCOKOTO pIBHS JOBIpH Ta
rapaHTisIMM Oe3MeKH KOXKHOI 30KpeMa KpaiHu 1 3a yMOB, 10 OyJb sIKi TOpPYILIEHI
NOBHHHI OyTH BHKJIIOUEHI. [lepenik OCHOB Oe3MeKku MIKHAPOIHUX BiIHOCHH
0a3yeThcsl Ha MeBHUX MpuHIMNax 3akpimieHux y Craryti OOH Ta Jlexnapariii npo
OPUHIIAIIA MIDKHAPOJHOTO IpaBa, MIOAO0 JPYXKHIX BIIHOCHH Ta CIIBPOOITHHUIITBA
BianoBiaHo g0 craryty OOH 1970 poxky [1, ¢. 9] .

Pociiiceko-ykpaiHChbka BiffHa Ma€ 3HAYHUM BIUIMB Ha MDKHApPOAHY O€3MeKy Ta
reonomiTiuauit anamadrt. lleit KoH(mIKT He nuIe 3arpoxkye CTablIbHOCTI B
perioHi, aje W Mae MOTEHLIad MNOLIMPUTHCS Ha I1HII KpaiHu. Posb Pocii sk
rJ1I00aJIbHOTO aKTOpa Ta ii arpecisi MpoTH Y KpaiHU CTBOPIOIOTH CEPHO3HI 3arpO3H IS
MDKHapoHO1 Oe3neku [2, c¢. 82]. OCKiIbKH JEMOHCTPYIOTh, IO BiHA, HE3aJICKHO
Bil 1 MacmrTaly, nepectae OyTH JOKaJIbHUM KOH(IIKTOM 1 Jefani YacTile
MEPETBOPIOETHCS Ha (PaKTOP rI00aIbHOI HECTAOUTLHOCTI.

Ilo-nepue, siitna pyiinye mixcuapoonuii npagonopaook. Konu onna aepxasa
3aCTOCOBYE CUJIY JJI JOCSTHEHHS MOJITUYHUX LUJIEH, BOHA MIPUBAE MPUHIUIIH, SIK1
JNECATUWIITTIMU Oy OCHOBOIO CBITOBOI CUCTEMH — CYBEPEHITET, TEPUTOPIAbHY
LTICHICTh, HEMOPYUIHICTh KOpAOHIB. L{i HOpMHU, 31aBanocs, Oynu HE3MIHHUMHU, aje
HUHIIIHI KOHQIIKTH MOKa3ajH, K JIETKO BOHM MOXXYTh OyTH MOCTaBJIEHI I11]] CYMHIB.
VY pe3ynbrari iHINI KpaiHW 3MYIIEHI MNEpPEeryisiiaTH BIACHI JTOKTPUHU O€3MEeKH,
301JIbIITYBaTH OOOPOHH1 OFOJIXKETH Ta 3MIITHIOBATHU BIHCHKOBI aJIbSIHCH.

[ToBHOMacmTabne BTopraeHHs Pocii B Ykpainy y 2022 porii cTaiio HalO1IbIIHM
BUKJIMKOM CHCTEMI MIDKHApoaHOi Oe3meku 3 daciB Jlpyroi cBITOBOI BiiiHH.
[TopyreHHsT MPUHIIAITIB CYBEPEHITETY, TEPUTOPIaTBHOI MUTICHOCTI Ta HEMOPYITHOCTI
KOPJIOHIB TMPOJEMOHCTpPYBaJIO Bpa3iuBicTh MexaHismMiB OOH Ta MikHapOmHOTO
npaBa. [IperneaeHT cruaoBoi 3MIHU KOPAOHIB CTUMYJIIOE PEBI310HICTChKI TEHACHIIIT B
IHIIMX PETiOHAX CBITY.

30kpemMa, ChOTOJHI MOXHA CIHOCTEpiraTd TpaHchOpMaIlll0  apXITEKTypH
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€BPOATIAHTUYHOI OE3MEKH:

« HATO 3MinHI0€ cxigauii (uanr, 3pocTa€e BiiicbKOBa MPUCYTHICTD COIO3HUKIB Y
enTtpansHo-CxinHiil €Bpori;

o« BcTyn Oimmstaaii ta [lBerii 10 ATbSHCY CBITYUTH MPO MEPEOIiHKY 3arpo3 Ta
3MEHIICHHS KIJTbKOCTI HEUTpaIbHUX JepkaB y €Bpori;

¢ 3pOCTAa€ 3HAYCHHS pETiOHAIBHUX (QopmatiB criBmpai — «JIroOaiHChKUMA
TPUKYTHUKY», «ByxapecTcpka neB’siTkay, PamimraitHcbkuil popmar.

Ilo-opyze, siitha cmeoproe d6azamosumipHi 3a2po3u, AKi 6UX00AMb 0a/1€KO 3a
medxci nona ooro. CrioctepiraeMo 3pocTaHHs KiOepaTak, 1HGOpMAaILITHUX omeparii,
€KOHOMIYHOTO THCKY, MaHINMYJALI EHEepreTUdHUMH pecypcaMu Ta BCE L€
MOCHITIOETHCST MaciTabamu kopymiii. CydacHi KOHGIIKTH — II€ HE JIMIIE 31TKHEHHS
apmiii, a ¥ OPOTUCTOSIHHA y c(epl TEXHOJOrid, KOMYyHIKaliid Ta Jorictuku. Lle
O3Hauae, 110 Oe3neKa ChOroJHI Mae OaraTolapoBy IPHUPONY, a JIEp)KaBU IOBUHHI
MOCHJIIOBATH CTIMKICTh HE JIUIIE BINCHKOBUX, a M IIUBUILHUX 1HOPACTPYKTYD.

CpOroJiHi akTUBHO 3pOCTalOTh HOBI THIIM 3arpo3 y TakK 3BaH1i riOpHIIHINA BiiiHI,
10 IPOSIBIISIETHCS Y:

e MACIUTAOHOMY BHUKOPHUCTAaHHI KiOepaTak, NponaraHiv, EHEPreTUYHOro
HIAHTAXy Ta €KOHOMIYHOTO THUCKY;

¢ CYyCHUIHLCTBA BUMYIIICHI IiJIBUIYBAaTH CBOIO CTIHKICTh 10 JAe3iHdopmailii,
BTpY4YaHHs y BUOOpH, aTaK Ha KPUTUYHY IHPPACTPYKTYPY;

o TIOIIMPEHHS OE3MUIOTHUKIB 1 HOBUX TEXHOJIOTIM 3MIHIOE XapakTep Cy4acHUX
00MOBUX /iil Ta TOTpeOye OHOBJIEHHS CTaHAAPTIB OE3MEKH.

Ilo-mpeme, egiiina noznubntoc ymanimapui Kpusu ma 2enepye 2100aiabvHi
Hacnioku. MacoBl TepeMillleHHS HacelleHHs, pPYHHYBAaHHsS €KOHOMIK, 3arpo3u
MPOJIOBOJIbYIA Ta €HEepPreTHuHii Oe3meri — Bce 1€ BIAYyBa€ HE JIMIIE PErioH
KOH(ITIKTY, a ¥ yBech CBIT. UuM JOBIIE€ TpuUBAaE BiifHA, THUM OUIbIIE JEpiKaB
3a]lyda0ThCs 70 BHPIMIEHHS 1i HACHIAKIB, 1 TUM OUIBIIO CTa€ 3arajibHa
HECTaOIbHICTb.

['mo6asibHI €KOHOMIYHI Ta TYMaHITapHI HACTIIKY JUIsl YKpaiHU Ta 1HIIUX KPAiH :

e MiTpaliifiHi OpoLeCH: MITBHOHU YKPAIHIIIB BUMYIIIEHO MOKUHYJIHM JIOMIBKH, IO
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CTBOPIOE JIOBTOCTPOKOBI COIliabHI BUKJIUKU B €BPOTIL;

e IOPYLIEHHSI TIOOAJBPHUX JIAHLIOTIB TOCTAa4aHHSA, 30KpeMa 3€pHOBOTO
EKCIIOPTY, BIUTUHYJIO Ha Kpainu Adpuku, biusskoro Cxoay ta A3ii;

e CHEPTETUYHA KpH3a TPHUCKOpWIA Tepexis €Bpormu 10 HE3aJISKHOCTI Bij
POCIHCBKUX €HEPTOPECypCiB;

Tak, MOXHa CKa3aTu, 10 BiifHA B YKpaiHi MpHU3BeJIa 10 MUTITapu3allii Ta HOBOT'O
Nepepo3Mo/Iii MIXKHAPOJHUX CHII, 30KpeMa:

o 30uTbIIEHHST 000poHHUX OromkeTiB y €C, CIIA Ta inmmx kpainax (Ha ¢oni
CTPIMKOTO 3pOCTaHHsl BiliicbkoBUX OromxkeriB  Pocii, kpainm HATO Ttakox
aKTHUBI3yBaJIM CBOI 1HBecTULIi B 000poHy. SAkmo y 2014 poui auiie Tpu AepiKaBu
Anpsincy — CIHA, Benuka bpuranis 1 ['pemiss — BukonyBamu Bumory HATO
BUTpayaTu wmoHaimMeHme 2 % BBII na obopony, To y 2024 pomi 24 13 32 kpain-
yiieHiB. HallakTuBHilIe 301UIbIIYIOTh BUTPATH T1 KpaiHH, 110 MAIOTh CIIUIBHUNA KOPJOH
13 Pociero, ToJl K MEHIII aKTUBHI — po3TaioBaHi reorpadiuno gami. Y 2025 pori
CIIIA oGopoHHHIi Or0/1KET CKIIaB 0JM3bKk0 841 MUIbsIpI J0JapiB, O 3HAYHO OLIbLIE,
HDXK y roniepeni poku) [3];

o IPUCKOPEHUI PO3BUTOK 000poHHUX TexHoJorii: [1I10, nanekobiiiH1 cuctemu,
BIUTA, mTyuyHuii 1HTEIEKT y BICHKOBIH cdepi;

o IOBEPHEHHS JI0 JIOTIKM CTPUMYBAHHS Ta KOJEKTUBHOI OOOPOHU, XapaKTEPHOI
JIJIS 9aclB XOJIOJHOI BIMHH;

¢ KOHCOMI/IAISl JIEMOKPAaTUYHUX JIepKaB Ha TMIATPUMKY YKpaiHu —
JTHUIIJIOMAaTUYHO, €EKOHOMIYHO Ta BIMCHKOBO;

e IOCUJICHHSI POJI1 MI>)KHAPOAHUX CAHKIIH K IHCTPYMEHTY TUCKY Ha arpecopa;

o AKTHBI3AIIISA AUCKYCiH TTpo pedopMy MIXKHAPOIHHUX OpraHizalliii, 30kpema Panu
besnexku OOH.

BiitHa € TM KaTasnizaTop 3MiH y CBITOBIH Oe3mneli, OCKIIbKU:

eBiffHa B YKpaiHi HE € JOKaIbHUM KOHQIIKTOM — BOHa (opMye HOBY
r100abHy peaibHICTD;

e CTApl MEXaHI3MHU CTPUMYBAHHSI 1 pearyBaHHS B)K€ HE MPAIIOIOTh Y TTOBHOMY

00cs131, TOMy BUHHMKA€E MOTpeOda CTBOPEHHS aIalTUBHOI, TEXHOJIOTIYHO OPIEHTOBAHOT
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CUCTEMH MDKHAPOAHOI O€3MeKH;

e IEpEMOra YKpaiHd Ta BIIHOBJICHHS MIKHApPOIHOTO MPABOMOPSAIKY € KIHOUYEM
710 cTablIbHOCTI Y €BpOIIi Ta CBITI.

JInst 3MIITHEHHS CyYacHOi MIKHApOJAHOI CHUCTEMHU OE3MEeKH HEOOXiTHUM €
pO3pO0JIEHHST KOMIUIEKCHOTO TUIaHy 1M 13 MIATPUMKH YKpaiHW, COPSIMOBAHOTO Ha
MOCHUJICHHS ii 000POHO3/IaTHOCTI, CTIMKOCTI Jep)KaBHUX 1HCTUTYTIB Ta 1HTErparli B
€BpOATJIaHTUYHI ~ Oe3meKkoBl CTpykTypu. Takuii TulaH Mae 3a0e3nedyBaTu
KOOPJIMHAIIIIO BIMCHKOBOI, €KOHOMIYHOI Ta MOJITUKO-TUIIJIOMATUYHOI JOTOMOTH,
OCKIJIbKH CTAOUTBHICTh YKpPAiHU € KIIOYOBUM €JIEMEHTOM 3arajlbHOE€BPONEHCHKOI Ta
riao0ansHO1 Oe3neku. Takui IJ1aH MOBHMHEH BKIIIOYATH, TaKl OCHOBHI 11 CKJIAJIOBI:

1. Ilepemora Ykpainu Ha moJii 0010.

CyTb: 3BUIBHEHHs Bci€ei a00 OUIBIIOI YacTUHU OKYNOBAaHUX TEPUTOPIN
BIMICHKOBUM HUISIXOM.

YMoBU peanizariii:

o CTaOLIbHA Ta JIOCTATHS BIMCHKOBA MIATPUMKA 3aX01Y;

o IOCWJICHHSI 00OPOHHOTO BUPOOHUIITBA B Y KpaiHi,

¢ BHUKEHHS BINCHKOBUX MOXKIUBOCTEN PD.

[TepeBara: rapanTye CTIMKUN MUp Ta Oe3meKy sl Y KpaiHu.

Pusuku: TpuBanmicTh, BUCOKI BTpATH, €CKaJaIlis.

2. IMosiTHYHMIA THCK | BUCHAKeHHS P.

CyTh: TO€HAHHSA CaAHKIIM, MDKHAPOMHOI 130JI11li, €KOHOMIYHOTO THCKY Ta
BHYTPIIIHBOTO OciabieHHs pexumy PO.

[HCTpYyMEHTH:

o TIOBHI CAHKIIIT €HEPTreTUIHOTo Ta (PiHAHCOBOTO CeKTOpy PD;

o 0OMEXEHHSI IOCTYITY 0 TEXHOJIOT1;

o KOH(icKaIlisi pOCIHCHKUX aKTHBIB HA B1IOYIOBY YKpaiHu;

e MDKHAPO/IHI TPUOYHAIU Ta IOPUIANYHUAN THUCK.

Pesynbrar: mpumynienns Pocii 7o meperoBopiB Ha NpUUHIATHUX Uil Y KpaiHU
YMOBaXx.

3. Mup 3a yKpaiHCbKOI0 «DOpPMYJI0I0 MUPY».
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VYkpaina npornonye 10 myHKTIB, cepes HUX:

 BUBEJICHHS POCIHCHKUX BIHCHK;

e BIJTHOBJICHHSI KOPJIOHIB;

o TapaHTii Oe3meKu;

« OOMIH MOJIOHEHHUMH;

o IOKAapaHHs 32 BOEHHI 3JI0UMHH;

« 6e3neka ais 3anopizpkoi AEC.

Ile HaiOLIBII MATPUMYBAHUM Ha 3aXo0]ll BapiaHT, aje MocKBa Hapasi BIJIKHIA€E
HOTO.

4. I'apanTii 0e3neKu AJ1s1 YKpPaiHM + OCTYNOBE BPeryJIIOBaHHA.

CyTb: HaBITH JI0 TOBHOT'O MPUITUHEHHS 00MOBUX M1 YKpaiHa MOKe OTpUMAaTH:

¢ TOBIOCTPOKOBI1 1I0rOBOpH Oe31eku 3 kpainamu G7;

o IOCUJIEHE 030POEHHS;

o inTerpamito B HATO abo i1 enemeHTH (MOBITpsiHA 00OpOHA, CHUIBHI 0a3u
TOIIIO).

Mera: 3yIIMHUATH arpeciro Ta CTBOPUTH YMOBH JIJIsl MaOyTHIX MTEPErOBOPIB.

5. Beryn Ykpainu 10 HATO a6o ne-pakro «po3miupeHa mapacoibKay
HATO.

CyTh: diTKa TMepCrneKTHBa UWIEHCTBA a0 mepelnaHHs YKpaiHi KIIOYOBUX
OOOpPOHHHX CHUCTEM Ta CIUIBHUX KOMAaHIHUX CTPYKTYP.

[lepeBara: cTpuMyroumii €pexT - 3MEHIIy€e [IaHCU HA HOBE BTOPTHEHHS.

[IpobGnema: HATO odiuiiftHO yHUKa€e TPSIMOTO BTATHEHHS B KOH(JIIIKT.

6. Mi:kHapoaHi neperosopu i3 3ainydyenusam Kurar, CIIA, €C.

CyTh: cTBOpeHHS TNI00anbHOT (OPMYITH BPETYIIOBAHHS, JI€ KIIOUYOBI JEp>KaBH
BHCTYTAIOTh TapaHTaMHU JJOMOBJICHOCTEH.

[TepeBara: Benukuii Mi>KHapOAHUM THCK Ha PO.

Pusuku: pusuk TOpry iHTepecamMu YKpaiHd, SKII0O YMOBH OyIyTh HaB s3aHi
30BHI.

7. CTBOpEeHHS MiCJASIBOEHHOI CHCTEMHU 0e3MeKu.

Mup cTaHe MOXKJIUBUHN, KOJIU:
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« YKpaiHa OTpuMae JOBFOCTPOKOBI BIMICHKOBI rapaHTii,

o Pocist BTpaTtuTh 37aTHICTH JJO MOBTOPHOI arpecii;

« MDDKHApO/IHE MPaBO MOCUIIUTHCA MEXaH13MaMHu CTPUMYBAHHSI arpecopiB.

Binrak, 3aBepiieHHs BiiiHM B YKpaiHi € 0araTOBUMIpHHM MPOLIECOM, IO
BU3HAYAETbCS  MOEAHAHHSIM  BIMCHKOBHX,  TOJITUYHUX, CEKOHOMIYHUX  Ta
JTUTUIOMAaTUYHUX YMHHHUKIB. MOXIIMBICTh BCTAHOBJIEHHSI CTIMKOTO MHUPY 3HAYHOIO
MIpPOI0 3aJ€KUTh BIJ 3JaTHOCTI YKpaiHM CTPUMYyBAaTH arpecirto Ta OTPUMYBATU
BCEOIUHY MDKHApOJAHY MIATPUMKY. BakinBorwo mnepeayMOBOI MpPHUIHUHEHHS
KOH(IIKTY € TociabJieHHs arpecuBHOTo mnoteHIiany Pociiicekoi Denepartii, sike
3a0€3MeUyEThCA  CAHKI[IMHUM  THCKOM, TEXHOJOTIYHMMHU OOMEXEHHSIMH Ta
MOJIITUYHOIO 130JIA1i€I0. Y IUX yMOBax IHTerpailisi YKpaiHM B €BPOINEHCHKY Ta
€BPOATJIAHTUYHY CHUCTEMY O€3MEeKH MOCTa€ K KIIOYOBHM MEXaHI3M TapaHTyBaHHS
MaiOyTHBOI CTaOIIBHOCTI ¥ 3a100iraHHs HOBUM CIIpo0OaM arpecii.

[lepemora VYkpainu Ta BiIHOBJEHHS ii TEPUTOPIATBLHOI IUIICHOCTI MAarOTh
(dyHIaMeHTalbHE 3HAYEHHA i1 30€peKEeHHs MPUHUUIIB MIXHAPOJHOTO IpaBa,
HacaMmIiepes] HEMOPYITHOCTI KOPJIOHIB 1 3a00pOHU 3acTOCyBaHHS cwid. BomgHouac
nepexii 70 MICIABOEHHOT Mojesi Oe3neku MmoTrpedye CTBOPEHHS JOBrOCTPOKOBHUX
MEXaHI3MIB MIKHApOJHOI MIATPUMKH, IO OXOIUTIOITh BIMCHKOBY, €KOHOMIYHY,
TEXHOJIOT1UHY Ta IUILUIOMATUYHY JormoMory. BiitHa B YkpaiHi TOBOAUTH, IO MUTAHHS
il 3aBeplIEHHS BHUXOJIUTHb 3a MEXI PEriOHAJIBHOTO BHUMIPY, OCKIUIBKH (QopMmye
napameTpu MaitOyTHBOTO TI100aJIFHOTO OE3MEKOBOTO MOPSIIKY Ta BU3HAYAE 3/IaTHICTD

MDKHApPOJIHUX THCTUTYLIN e(peKTUBHO pearyBatu Ha arpecito y XXI cTomTTi.

CIIMCOK BUKOPUCTAHUX IKEPEJI:

1. biryc M. M. MixHapoaHi KOH(IIKTA y Cy4aCHOMY CBITI: BiJl PETriOHAJIBHOTO
MPOTUCTOSIHHA 10 TI00ATBHOTO MpOTUCTOSIHHA. Martepianun VI mixHApOIHOT
HaykoBOi KoHGepeHii. (JIbBiB, 17 rpynns 2024p.) / Ynopsnuuku: ManbcbKkuid
M.3., Kyuuk O.C., BoBk P.B. — JIpBiB: @akynabTeT MiKHAPOIHUX BITHOCHH

JIHY imeni IBana ®panka, 2024. — 202 ¢. C. 8-11.
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Kyt M. O., bounapeako A. Pocilicbko-YKpaiHCcbKka BiiiHa B KOHTEKCTI 3arpo3
MDKHapomHii Oesmeni. Matepiamm VI MikaapogHOi HayKOBOT KOH(EPEHII.
(JIeBiB, 17 rpyans 2024p.) / Ynopsauuku: Manscekuit M.3., Kyuuk O.C., BoBk
P.B. — JIbBiB: ®Dakynbprer MixkHaponuux BimHocuH JIHY imeni IBana ®dpanka,
2024. - 202 c. C. 80-83.

Sk 3pocTyTh BUTpaTh Ha 000pOHY y Kpainax €Bporu y 2025 poril npu HOBIi
nonituii CHIA Butpatu €Bponu Ha 000pOHY 3HAYHO 3POCTYTh, BPaXOBYIOUH
nopy mnomtuky CIIA URL: https://protect.comments.ua/ua/article/2025/yak-
zrostut-vitrati-na-oboronu-u-krainah-evropi-u-2025-roci-pri-noviy-politici-ssha-

766233.html?utm_source=ukrnet&utm_medium=ukrnet2
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VIIK 340

KocoBa Ejiina BagumiBaa

KaHIUJAT EKOHOMIYHUX HayK

OBcsanwok /Imutpo IBanoBuY
HarionanpHa akajgeMis BHYTPIIIHIX CIIpaB

M. KuiB, Ykpaina

KPUMIHAJIBHO - ITPABOBI 3AXO/IH ITONNEPE/I’KEHHSA
PIHAHCOBHUX 3JI0B’KUBAHD Y JTEPKABHOMY CEKTOPI

AHoTauiss. Bu3HaueHO 3acaniyM 3aKOHOJABYOTO PETYJIOBAHHS NONEPEIKECHHS
(h1HaHCOBUX 3JI0BXKMBAaHb Y JIEPKABHOMY CEKTOP1, 3aX0OAH 3 MPOBEACHHS KOHTPOIIIO 1
ayJInTy, 3a0€3MeUYeHHs MPO30POCTI 1 3BITHOCTI, OCBITH Ta MIABUILICHHS 0013HAHOCTI,
CHIBIIpalll 3 MPAaBOOXOPOHHUMH OpraHaMH, OKPECIEHHS 3aXO/iB BIANOBIAAIBHOCTI 32
pe3ynbTaTamu (iHaHCOBOTO MOHITOPHUHTY.

KuirouoBi cjioBa: KpuMIHAJIBHO — IPAaBOB1 3aX0/H, MOMEPEIKEHHS, (DIHAHCOBI

3JIOBKUBAHHS, JIEP>KaBHUM CEKTOP, (DIHAHCOBHI MOHITOPUHT

@diHaHCOB1 3JIOBKUBAHHA Y JEPKAaBHOMY CEKTOpP1 CTaHOBJSITH CEPUO3HY
3arpo3y HJisi €eKOHOMIYHOI CTa0lIbHOCTI Ta COIMAJIBHOTO PO3BHUTKY KpaiHu. Jlms ix
MONEPEIKEHHS 3aCTOCOBYIOTHCS PI3HOMAHITHI KPUMIHAIBHO-TIPABOB1 3aX0/IH.

KpuMminaneuuii koaekc VYkpainu [l1] BkiIOYae cTarTi, 10 BHU3HAYAIOTh
BI/IMOBIIATIGHICTG 32 (PIHAHCOBI 3JI0YMHHU, TaKi SK IIaXpaiCTBO, KOPYIIIis,
3JIOBKMBAHHSI CTY>KOOBHM CTaHOBHIIIEM. 3aKOHOJIABCTBO MPO OOPOTHOY 3 KOPYIIIIEIO
BCTAHOBIIIOE TPaBWJIa TIOBEMIHKHU JIJIST JIEP)KABHUX CIIYXKOOBIIIB, a TAKOXK MEXaHI3MU

KOHTPOJIIO Ta BIANOBIAANBHOCTI. BHYTpIIHINA KOHTPONb MiSIBHOCTI CyO’€KTIB
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JepXKaBHOTO CeKTopa mepeadadae 3ale3neueHHs €(EKTUBHOTO BHYTPIIIHHOTO
KOHTPOJII0O B JIEPKaBHUX yCTaHOBAaX ISl BHSIBICHHS Ta 3amoOiraHHs (h)iHAHCOBUM
3JIOBKUBAHHIM. AyIUT 3a0€3Medy€eThCsl MPOBEACHHSIM PETyISpHUX (PIHAHCOBUX
ayquTIB JEp>KaBHUX OpraHi3amiil [aias BHUSBICHHS MOXJIIMBUX TOPYIIEHb 1
3JIOBKUBaHb.

[TyGmikariss OrOJPKETHUX 3BiTiB, 3BITIB MPO BUKOHAHHS OIODKETY J103BOJISE
IPOMAJICHKOCTI KOHTPOJIOBATH BUKOPUCTAHHS JCPKABHHUX KOIITIB. 3aCTOCYBaHHS
CJIEKTPOHHUX TIUIaTGOpPM Uil  YIpaBIiHHSA JepKaBHUMH (IHAHCAMHU 3MEHIIY€
MOXKJIMBOCTI JJIS 3JIOBXHUBaHb [2, C.75]. YV uacTuHI OCBITH Ta IIiJBMILCHHS
0013HAHOCTI CJIiJT 3ayBa)XUTU BAXJIMBICTh MPOBEJACHHS TPEHIHTIB IIOJ0 ETHUKH,
AHTUKOPYIILIMHOTO 3aKOHOJABCTBA Ta (PIHAHCOBOTO KOHTPOJIO, a TaKoOX
1H(OpMyBaHHS HaceJIeHHs Npo (IHAHCOBI 3JI0BKUBAHHS Ta CIIOCOOM X 3amoOiraHHs.

BaxxnuBoro € po3pobka Ta pearizailisi mporpam Mix JepKaBHUMU OpraHamMH Ta
MPaBOOXOPOHHUMU CTPYKTYpamu i 00poThOu 3 (hiHaHcoBUMU 370unHaMu. OOMIH
iH(popMali€ero 3a0e3Meuy€eThbesl HaJaroHKeHHSIM MEXaHI3MIB B3a€MOJIT MK PI3HUMU
JIep>KaBHUMU OpraHaMu JIJIsl BUSIBJICHHS Ta pO3CiiayBaHHs (IHAHCOBUX 37I0OBKHBAHb.

OcHoBHUMU (hopMamMu BIAMOBIIATBHOCTI 38 (PIHAHCOBI 3JTOBKUBAHHS €:

- KpuUMIHaJbHA - BCTAHOBIIIOE YITKI CaHKIi 3a (IHAHCOBI 3J0YMHU, IO
BKJIFOYAIOTh MITpadu, mo30aBIeHHS BOJIi, 3a00pOHY 3aiiMaTH MEBHI MOCA/IH;

- aJMIHICTpaTUBHA - BBEJCHHS aJMIHICTPATUBHUX CaHKIIN sl 0ci0, ski
MOpyIIyloTh  (DIHAHCOBI TMpaBWia, ajae He MANANAITh il KPUMIHAIBHY
BIIMOBIJAIBHICTbD.

Y cucremi jaepxaBHOro  (PIHAHCOBOI'O  MOHITOPUHITY  KpHUMiHAJIbHA
BIJIMOBIIAJIGHICTh € KJIIOYOBUM KOMIIOHEHTOM HAIllOHAIBHOI aHTHUKOPYIIIHHOT
crpaterii [3, C.18]. Ii nmieBicTb 3yMOBIEHA Y3TrOMKEHOI POOOTOI  Mik
KOHTPOJIIOIOYNMH, (PIHAHCOBUMU Ta MPABOOXOPOHHHUMHU OpraHaMU, BIOCKOHAJICHHSAM
MpaBoBOi 0a3u Ta MiJBUINECHHAM PIBHS MPaBOCBIIOMOCTI Cepejl MOCaJ0BHUX OCIO.
PO3BUTOK 1HCTUTYTYy KpUMIHAJIBHOT BIAMOBIJAIBLHOCTI y cdepl (iHAHCOBOTrO
MOHITOPUHTY CIpHsi€ 3a0€3MeYSHHI0 TTPO30POCTI JAepkaBHUX (h1HAHCIB, CTAOLTHHOCTI

€KOHOMIKH Ta IMiIBUIIIEHHIO IOBIpY TPOMAaJIsH JI0 OPraHiB BJIAJIN.
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JepxaBuuii (piHAHCOBUN MOHITOPUHT BUKOHY€E MPOBIIHY pPOJIb Y BHUSBJICHHI
Ta 3amnoOiraHHi ()IHAHCOBUM 3JI0YMHAM, CIpHSI0YM e(EeKTUBHIM B3aeMomii 3
IPaBOOXOPOHIIMU ISl IPUTSTHEHHSI BUHHUX 0 BianosinainbHOCT. HABY Takox
Ma€ BaroMe 3Ha4yeHHs y OOpoThOi 3 (hiHAHCOBMMHM 3JIOYMHAMHU, OPIEHTYIOUU CBOIO
poboTy Ha iAeHTU(IKAIIO, PO3CIHIIyBaHHA Ta MNPOPUIAKTUKY KOPYHIUHHUX
npaBonopyiieHb. lle He nuine mocuiitoe BEpXOBEHCTBO IMpaBa, ajie W MIATPUMYE
JOBiIpY TPOMAJISH 0 JAepKaBHUX 1HCTUTYTIB. Kpim Toro, pismeHicTs MBC oxomioe
OPOTUIII0 (PIHAHCOBUM MPABOMOPYIICHHSM ILISXOM iX BHSBJICHHS, PO3CIITyBaHHS
Ta npoduiakTuku. TicHa cHiBOpans 3 I1HIIMMHU JACPKABHUMH CTPYKTypaMH Ta
MDKHApOJHUMH MapTHEPAMU € BaXKJIMBUM YWHHUKOM Yy O0poThOl 3 (hiHAHCOBOIO
3JIOYMHHICTIO B YKpaiHi.

[HCTUTYT KpUMIHAJIBHOI BIANOBIJAIBHOCTI 3a (DIHAHCOBI 3J0YMHU SIBJISIE
co0010 BaXKJIMBUN MEXaHI3M 3a0€3MeUEHHs MPaBONOPSIKY, BUKOHYIOUN KapallbHy Ta
npodinakTuyHy (¢yHKIii. OCHOBHE 3aBJaHHsS ITOKApaHHsS IOJISITaE y BIJHOBJICHHI
CIPaBEJIMBOCTI Ta MPUTATHEHHI MNOPYIIHMUKIB 10 BiANOBLAAIBHOCTI. BogHouac
npodTaKTUYHA CKJIQJIoBa CHOpSMOBaHAa Ha TOMEPEIHKCHHS] HOBHX 3JIOYHHIB.
[loenHanHs nux QyHKLIA Y MEKaX CUCTEMU KPUMIHAIBHOI BIANOBIJAIBHOCTI CIIPUSE
He JIMIIE NOKapaHHIO BUHHUX, aJle i 3al00IraHHIO MOBTOPEHHIO MPaBONOPYLIEHb, 1110
MO3UTHBHO BIUTMBAE HA CTAOUIBHICTH €KOHOMIKHM Ta 3aXUCT MPaB TPOMAJISH.

3 MeTow TOCHWJIEHHS POJII KPUMIHAJIBHOI BIJMOBIAAIBHOCTI Yy CHCTEMI
JIep>)KaBHOTO  (pIHAHCOBOTO  MOHITOPUHTY Ta  QHTUKOPYIIIMHIA  TOJITHIN
MPOMOHYIOThCA Takl 3axoau [4, C. 45]: onTumizanis 1HPOPMALIKHOTO OOMIHY MiX
JepkpIHMOHITOPUHTOM Ta MPABOOXOPOHHUMHU CTPYKTYpaMH; BIPOBAKEHHS
aBTOMATU30BAHUX MEXaHI3MIB IS BUSBIEHHS MiIO3pIINX (DIHAHCOBUX OIMeEparliii;
aKTHUBI3aIlIsI MDKHAPOAHOTO CIiBPOOITHUIITBA y cepi (DiHAHCOBOT PO3BIJIKH; a TAKOK
ITOCUJICHHS BIAMOBIAANBHOCTI 3a HEMOBIIOMJICHHS a00 HaJaHHS HEIOCTOBIPHHUX
JAHUX 1010 TPAH3AKIIIH, OB’ A3aHUX 13 KOPYTIIIEIO.

TakuM uMHOM, TIOKa3aHO, 110 KPUMIHAJIBHO-TIPABOBI 3aXOAU MOMEPEIKEHHS
(IHAaHCOBHUX 3JIOBXKHUBaHb y JEPKABHOMY CEKTOPI € BaXKJIUBUM EJIEMEHTOM

3a0€3MeUeHHs] EKOHOMIYHOI Oe3neku KkpaiHu. [X edeKTUBHICTh 3aJeXuTh BiJ
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KOMILIEKCHOTO TMIAXOMY, IO BKJIIOYAE 3aKOHOJABYE PETYIIOBAHHS, KOHTPOJb,
MPO30pICTh, OCBITY Ta CHIBIpAIl0 3 MPABOOXOPOHHUMH OpraHamu. TiabKu
CUCTEMAaTU4YHE BIPOBADKEHHS IHUX 3aXO/iB MOXE CYTTE€BO 3HHU3UTH PH3UKU

(hIHAaHCOBHX 3JIOBKUBAHb y JIEPKABHOMY CEKTOPI.

CIIMCOK BUKOPUCTAHUX IKEPEJI:
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KaHAUAAT MEAUYHUX HAYK, ACUCTEHT

Kadenpu mkipHux Ta BEHEpUUHUX XBOPOO
JIHITTPOBCHKUIA Iep>KaBHUN MEAUYHUMN YHIBEPCUTET

M. JHinpo, Ykpaina

CYYACHI ETIOHATOT'EHETHUYHI TA JIATHOCTUYHI ACIIEKTH
PO3AIIEA: IHTETPOBAHUM MYJbTUIUCIHUIIITHAPHUA IIXI]

AKTyaqabHicTh: Po3anea € BaXJIMBOI0O J€pMaTOJOTIYHOI MPOOJIEMOI0, IO
BU3HAYAETHCS BHUCOKOK TOMIMPEHICTIO, XPOHIYHO-PELMAUBYIOUMM TMepediroM Ta
CYTTEBUM HETATUBHUM BILIMBOM Ha IICUXOEMOIIIMHHMM CTaH 1 SIKICTh KHUTTS MAI[i€HTIB.
He3Baxatoun Ha OaraToyucieHi JAaHi, JAOCIIXKEHHS TPUBAIOTh O TENEPIIIHBOIO
qacy , HEMa€ €IMHOI JYMKH 11010 KOHIICTIIIT TaToreHe3y po3ariea.

MeTta: gocmiauTH €TioNoriyHI (pakTopu Ta MaTOrCeHETHYHI MEXaHI3MH po3aliea,
OLIIHUTH POJIb HEIHBA3UBHUX 1HCTPYMEHTAIBHUX METOIB ISl PAHHBO1 A1arHOCTUKH.

Marepiajin Ta MeTOAM IOCITIIKEHHSI: IPOBEICHO aHali3 YKpPaiHChKUX 1
3apyO1KHUX HEKOMEPUIMHUX HAYKOBUX JIKEPEI, MPHU [IbOMY OCHOBY 1H(MOpMaIiiiHO1
0a3u CTaHOBMJIM aKTyajbHI aHTJIOMOBHI myOJikailii 3 Mi»kHapoaHoi 6a31 PubMed, a
TaKOXK JlaHI CY4YaCHUX YKPATHCHKHUX JOCHIKEHHb, IO JO3BOJIMIO 3a0€3MEUHnTH

ITOBHOTY Ta I[OCTOBipHiCTB OTPUMAHUX JdHUX.
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[Tatorene3 posaiea € Oararo()akTOPHUM 1 BKJIIOYAE B3AEMOJII0 TEHETUYHOI
CXUJIBHICTI , HEWPOBACKYJISPHOI JUCPETYJAIii, aKTUBaIlli BPOKEHOTO IMYHITETY,
MOPYIIEHHS] MIKpOOiOMY MIKIPY Ta BIUIUB 30BHIIIHIX TPUTEPIB.

CrmankoBICTh BiZirpa€ 3HAYHY pOJIb y PO3BHTKY po3ariea: PHU3UK CYTTEBO
HIJBUINYETHCS Y 0Ci0, YMi poaMdl MarOTh po3aliea: 3a JaHUMH JTociimkeHsb, 30—40%
MaIll€EHTIB TMOBIIOMJIAIOTH MPO XBOpPoOy B ciMeWHOMY aHamHe3l. JloCiiJKeHHs
OJM3HIOKIB JE€MOHCTPYIOTH MPUOIU3HO 46% TEHETUYHOrO0 BHECKY y PO3BUTOK
po3aiiea, 110 IIKPECIIOE POjlb CIIAIKOBUX (PaKTOPIB.

3axBOpPIOBAHHS YaCTIIIE€ 3YCTPIYAEThCS y JroJe 31 cBiTiow0 mkipoto Ta I-lI
¢doToTunamu 3a OiIaTPIKOM, MIATBEPKYE MOMYJSALINHY BUOIPKOBICTD.

Haitnepexonnugimi nmani otpumano 3 Genome-Wide Association Studies
(GWAS)-nocnimpkenb, ski i1eHTH(IKYBaIM acollialiio po3area 3 reHamu Human

Leukocyte Antigen - DR alpha (HLA-DRA) Ta Butyrophilin like 2 (BTNL2) —

KOMITOHEHTaMH OCHOBHOT'O KOMIUIEKCY TCTOCYMICHOCTI.

OnHuM 13 paHHIX OPOSIBIB € CTiMKa epuTeMa Ta “TIPUILIMBH, 110 BUHUKAIOTH
YHACJIIIOK HaJMIPHOTO PO3IIMPEHHS CYJIWH Ta HECTAOUTLHOCTI CYJMHHOTO TOHYCY.
LleHTpanbHy poJib y LIBOMY MPOLECI BIAIFPAIOTh KaHAIW MOTEHLUIMHOTO MepexigHOro
peuenrtopa Transient Receptor Potential channels (TRP) — HecenekTuBHI KaJIbIli€BI
KaHaJIM, 10 BUKOHYIOTh CEHCOpPHY Ta CUTHaJbHY (PYyHKIIII0. BOHM eKcnpecyroThes y
CEHCOpPHUX HEWpoHax, TY4YHUX KIITHHAX, EHJOTETladbHUX  KJIITHHAX Ta
KEpaTUHOIIUTaX 1 pearylTh HAa MIMPOKHM CHEKTp CTUMYJiB, 0arato 3 SKHX €
MIOIMPEHUMH Tpurepamu po3sanea. 3okpema, TRPVI aktuByerbcs Termom,
EMOIIIMHUM CTPECOM Ta KarcailliHOM, BUKJIUKAIOUW BIAYYTTS NEYiHHA Ta 6010, [HIm
KaHami, Taki gk TRPV4, CTUMYJIOIOTh BUBUIBHEHHS OKCHIy  a30Ty,
MPOCTarjaHAMHIB 1 €HJ0TENIaJIbHOTO TIepPHoJIIpU3yI0uoro ¢pakropa, o IpUBOIUTH
IO BazoawiaTali.

[linBuiieHa YyTAUBICTh HEPBOBUX 3aKIHYCHH POOWTH CYJWHU HECTAOUIBHUMH,
oo crpusie HaOpsKy, >xapy Ta nuckom@opty. HelipoBackymnsipHa axkTHBaLis
CYNPOBOJIKYETBCS  3aITyCKOM  BPOJDKEHOTO  IMYHITETY — 3pOCTa€  pPiBEHb

karemnuauay (LL-37) 1 KUIBKICTh TY4YHUX KIITHH, [0 TIOCHJIIOE 3alaJICHHS.
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https://www.google.com/search?q=Butyrophilin+like+2&ie=UTF-8&oe=UTF-8&hl=ru-ua&client=safari&mstk=AUtExfCKHADJ7lXpz9_FSiPCJ30g2vYcRSorDwoITJCMr8-F2HXoEgaARF1znyVl8wvu9Blo8K6W0hLedupPYPKm3qxVUu31dI0QFfIFSNL5z_PSKGIAQHukmhG9EUTyazhr8XrjcjnwCKNY1ondWZC6UkUeee5nmHVBSVaUlVs0MSQgd6V-xwKXWCU8Iz0JSaJFNw24ldpA7HgQ09QT-E8Ko8STKXyFSul7etr9ps3YzmSOVS--ioKuR5G8dhEmmhTZFUowH6ai6L905wJjsSxMS-9VBEtrfOO0G_PTmnHTZxFH-A&csui=3&ved=2ahUKEwjz_sSihcKRAxWoU1UIHbmfDgYQgK4QegQIARAC

Y TBOPIOETHCS MOPOYHE KOJIO: Ba30JujIaTaIlsl — 3amajeHHs — 3HOBY Ba30MIATaIlis,
AKe MiITPUMY€E XPOHIYHUI mepedir po3area.

BaxxnuBUM KOMITOHEHTOM TIATOTE€HE3y po3allea € MOpyHIeHHS poOOTH sK
BPO/DKEHOI, TaK 1 aJanTUBHOI JAHOK IMyHHOi cuctemMu. OAHMM 13 KIIOYOBHX
MEXaHI3MIB € aKTHBalllsl NUIIXY KaTeNMIUIuHIB. Y TAallleHTiB 13 po3alea
criocTepiraroTh MmiaBuileHy ekcnpecito Toll-mogi6noro penenrtopa 2 (TLR2) y
KEepaTHHOLMTAaX, TYYHUX Ta €HIOTemianbHuX KiiTuHax. AktuBaiia TLR2 ctumymioe
cunre3 karemiuuauny CAMP(cathelicidin antimicrobial peptide) , skt mig fgi€ero
cepunoBoi mpoteazu Kallikrein-related peptidase 5 (KLKS5) posmiemmtoerbest Ha
0l0akTUBHI nenTtuau, cepen akux aoMminye LL-37. PiBa1 CAMP, KLKS Ta ¢pepmenty
Matrix metalloproteinase-9 3Ha4HO MiABHUINEHI Yy MIKIpi XBOPHUX, IO CIPHUSIE
HaaMipHOMY yTBOpeHHI0 LL-37.

bioaktuBuuit LL-37 3amyckae kackaja 3amajeHHS: CTUMYIIOE IPOIYKIIiIO
peaKTHBHUX (POPM KHUCHIO HEUTpodinamu, cripusie BuaiieHHo UuTtepnetikun 8 (IL-8)

ta Vascular Endothelial Growth Factor(VEGF), aktuBye epidermal growth factor

receptor-onocepenkoani mnporecu (EGFR-omocepenkoBani mpoiiecu) Ta MigCHITIOE
anriore”es. lle MosiCHIOE XpOHIUHE 3amaJieHHs, TEJICaHTi1eKTa3li Ta MPOrpecyroue
CYJMHHE pEMOJICIIOBaHHs IPU po3aliea.

CydvacHl JOCHTIIPKEHHS CBiI4YaTh, 110 1H(IAMACOMHUN NUIAX BIAITpae 3HAYHY
poJib y TaToreHe3i po3aiea. Y MIKIpl Mali€HTIB MiABUILNEHA €KCIpECcis pelentopa
NLR family pyrin domain containing 3 (NLRP3), kacnazu-1 ta nurokiny IL-1p, 1o
BKa3zye Ha akThBOBaHY 1H(iamacomy. Kacnaza-1 poswmerntoe npo-IL-1p ta mpo-IL-
18 g0 aktmBHHX (oOpM, MIACHIIOIOYHA 3alaJeHHsA. BaXiIuBo, M0 MIISXH
KaTeninuauHiB Ta 1H(IaMacomu B3aeMonoB’si3ani: TLR2 migBurmnye piBers mpo-IL-
1B, a LL-37 mnocumoe ioro aktupamito NLRP3. Ile ¢opmye mnoTyxHui
MIPOBOCTIATIOBANIBHUM UKL, SIKUW CTIpUSi€ HEUTPODUTEHOMY XEMOTAKCUCY, TTPOTYKITIT
Tumor Necrosis Factor alpha (TNF-a) i mporpecyBaHHIO ypakeHHS.

OxpiM BpOJKEHOTO IMYHITETY, pOJIb BIAIrPAE 1 alaliTUBHA IMyHHA BiANOBi/b. Y
O10TICIsIX MIKIPU XBOPUX BUSABISIOTH MiABUIIIEHUH BMICT CD4+-T-K1iTHH, IEepeBax)HO

cyomomymnsiii T helperl (Th) 1 Thl7. HaiiBumii piBHI cHocTepiraoTh MOpH
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ManmyJIOMyCTYJSIpHIA (QopMi po3aiea, MmO BKasye Ha i1 OiabIn iHTEHCHBHHMA T-
KIITUHHUN IMyHHUH TPOQiib.

BaxxnuBUM KOMIIOHEHTOM € 3MIHHM MikpoOioMy Imikipu. HamMipHa KUIBKICTB
Demodex folliculorum moxe cTUMyIIOBaTH IMyHHY BiJIOBib, X04Ua cama 1o cobi He
€ €IMHOI0 NTPUYKHOI0 XBopoou. IlinBumena miibHICT, Demodex folliculorum 3matHa
aktuByBatn TLR2, mocumoBatu cekpertito 1L-8, TNF-a Ta cTuMystoBaTH po3BUTOK
MICIIEBOTO 3alaJICHHsI; JTOAATKOBO caM K[ € mepeHocHukoMm Bacillus oleronius,
AQHTUTEHU SIKOTO MPOBOKYIOTh IMYHHY BIJIMOBIb.

JHonatkoBo 06roBOproeThest poib Helicobacter pylori: : meBH1 mtaMu (0c00JIMBO
CagA+), TOKCHMHH SKOi MOXXYTh BIUIMBAaTH Ha CYAWHHY PEaKTHBHICTH, CHPHSIIOTH
IJIBUIIICHHIO PIBHS Ba30aKTHMBHUX MEJIaTOPIB Ta IIUTOKIHIB, 110 MOXKE TOCHIIFOBATH
Ba30WJIaTAIllIO Ta 3alalibHI MPOSBU po3aliea.

3riIHO HOBITHIM JOCIIDKCHHSM Yy TMaTOreHe3l po3alea IMpOBIJHY POJIb
BIIIrPAlOTh TMOPYIICHHS MIKPOUMPKYJISIII, 30KpeMa yIHOBUIBHEHHS BEHO3HOTO
BIITOKY Ta CTa3 y 30HI JIMIOBOI BEHH, IO MOSICHIOE XapaKTEpHY Tomorpadito
JIEPMATOJIOTIYHUX TPOSIBIB 1 YacTe 3aJIy4CHHS KOH IOHKTHBHU B 3alalibHUM TpOIIEC.
3HauUyIIMMU € 3MIHU TOHYCY MOBEPXHEBUX apTeplajIbHUX CYJIWH Yy 30HI 1HHEpBalli
TPIAYACTOro HEpBa Mij BIULIMBOM €K30T€HHUX (1HCOJISAIS, TEMIEPATYPHI KOJIWBAHHS)
Ta eHJOTeHHUX (PaKTOpiB (MMATONOTIs TEMOCTa3y, €HAOKPUHHI, IMyHHI Ta IITyHKOBO-
KHIITKOBI MOPYIICHHS).

[ToripmenHst mepebiry 3axBOPIOBAaHHS AaCOIIOETHCS 3 JIIEK0 MPOBOKYBAJIBHHUX
(akTopiB, 10 SKUX HAJIEKATh MICIEBI TJIFOKOKOPTUKOCTEPOiIH, yhbTpadiosieToBe
ONMPOMIHEHHS, TICUXOEMOUINHUNA CTpEC, alKOTOJ]b, rapsidi Hamoi, rocTpi creuii Ta
1HIIT BIUIMBH, 110 1HAYKYIOTh Ba30JujIaTaIlito a00 TEPMOPETYJISITOPHI PEaKIlii.

JlocnmipKeHHsT TOKa3ajiyd, M0 PO3BUTOK po3alea TICHO TMOB’SI3aHUN 13
nopymeHHsM Oap’epHoi  ¢yHkmii mkipu. Jlo ocHOBHHMX (aKTOpiB HalexKarh
MiBUIIEHA TpaHCEMiJepMalibHa BTpaTa BOJIOTH, HU3bKA Tiapartailisi poroBoro Imapy,
CHaJKOBa CXWJIbHICTb, BIUIMB yibTpadioseTy Ta akTUBHICTH KiimiB Demodex.

HangnumkoBa BTpaTa BOJIOTH aKTHUBYE €IiJIepMaibHI MPOTEa3H, 30KpeMa CEPUHOBY
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npoTeasy Kamikpein-5, ska Oepe ydacTe y neperBopeHHi kateniuuauHy CAMP na
akTuBHI (hopmu, 30kpema LL-37, mocuinoroun 3amnanbHy peaxiiio IIKipH.

3a JaHUMU BITYM3HSHHX aBTOPIB, po3allea acOLIIOETHCS 3 HU3KOKO CYIYTHIX
CTaHiB, HAMOLIBII TEPEKOHJIUBI 3 SIKHX CTOCYIOTbCS 3aXBOPIOBaHb IUIYHKOBO-
KHMIIIKOBOTO TPaKTy, mepeayciM XpoHiuHoi iHdekiii Helicobacter pylori, ractpury,
ractpoe3odareaqbHOi peIFOKCHOT XBOPOOU Ta MOPYIIEHb MIKpOOIOMY KHIIICUHHKA.
Kpim Toro, y marorenesi posaiiea Bi[3HAYAETbCS POIb TOPMOHAIBHO-CHIOKPHUHHHUX 1
HEUPOINCUXIYHUX  TOpPYIIeHb, a TaKOX  JUCPEryJsIii  aHrioresesy, IIo
CYHPOBOJIKYETHCSA MiABUIIEHOIO Mpoidepalii€ro eHJ0TENI0 CyAUH.

[Tornubnene po3ymiHHS TMATOr€HE3y po3alea 3yMOBIIOE TMOTpedy vy
BUKOPUCTAHHI HE TUIbKM BI3yaJbHOTO OIJIAY, @ W CydyaCHUX IHCTPYMEHTaJIbHHUX
METO/IB, LI0 J03BOJSAIOTH OO0 €KTHMBHO OLIHUTH CTPYKTYpPHI, MIKPOCYJIMHHI Ta
(GyHKIIIOHATBHI 3MIHU HIKIPH.

Hepmockoris, sk 6a30BUM 1HCTPYMEHT, 3a0e3neuye 301nbineHHs 0 10 Ta nae
3MOTYy 1IeHTU(IKYBaTU XapaKTepHI MaTEPHU: JJIsl €pUTEMATO3HO-TEICAHT1EKTa314HO1
dbopMu TUTIOBMMH € TOMIMOpGHI JHIMHI W po3rajdyXeHi CYyIuHHU, paJiaibHO
OpIEHTOBaHI HABKOJO (OJIKYJIIB, Ha TJI PIBHOMIPHOI €pUTEMH; ISl MaIyJio-
MyCTYJAbO3HOT -  (OJIKYJSIpHI  IMYCTyJId  >KOBTYBaTO-O1I01  CTPYKTYpH,
nepudONKyIIpHUNA €pUTEMATO3HUIM OpeoJl Ta PO3IMHUPEH] YCTS (OJIKYIiB; s
¢imMaTo3HOi PopMHU - HEPIBHOMIPHA MOTOBILEHA LIKIpa, PO3UIMPEH] MOPH, XAOTUYHO
po3TalioBaHl  CyAWMHH  PI3HOTO  KaliOpy, JKOBTO-KOPUYHEBl MPOOKH, IO
B1I0OpaXkaloTh Tilepkeparo3 1 cainbHy oOcTpykmito. Ilpu ouHiili  Qopmi
JIEPMAaTOCKOIIISI Kparo MOBIK JAEMOHCTpPY€E TeJIeaHriekTasii B3IOBXK JIIHII POCTY Bii,
eputeMy Ta TEpUONIKYJISpHE JYIICHHS, 10, Pa3oM 13 O3HAKaMU JAUCQYHKITT
MeHOOMIEBUX 327103, MA€ BUCOKY CIIELM(PIYHICTh Y JIarHOCTHIII.

HaiiGinpm iHHOBamiiHOWO TexHousoriero € KondokanbHa nazepHa CKaHyrO4a
Mmikpockoriss (RCM) sika 3abe3nedye BUCOKOPO3IIIBHY OIHKY MIKIpH in Vivo B
pexumi onTU4HUX 3pi3iB 10 300-400 MKM, BKIIIOYarOYM BUABJICHHS KiemiB Demodex
y calbHUX (OJIKYyJIax Yy BUIIIAMI OKPYIVIMX a00 KOHYCOMOMIOHHUX CIpUX CTPYKTYp 3

sICKpaBUM 0011K0OM. BoHa TakoX J1a€ MOXKJIUBICTh Bi3yali3yBaTH KIITHHHI CTPYKTYPH
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emiepMicy W JepMu, 3amalibHl KIITHHU, JIET€HEPAaTUBHI 3MIHM KOJIareHy, a TaKOX
JETabHO OI[IHIOBATH CTaH MEHOOMI€BHX 3aJ103 NP OYHIH Popmi.

B mioMy miis OIIHKK CTPYKTYPHHMX 1 MIKPOCYAMHHUX 3MiH IIKIPH JIOCTaTHHO
3aCTOCYBAaHHS JE€PMATOCKOIi Ta KOH(OKAIBbHOI Ja3e€pHOI CKaHYIO4YOi MIKpPOCKOIIT,
TOJI SIK 1HII METOJY BHUKOHYIOTH JIOMOMDKHY POJIb JUIS JieTajizallli Ta KiIbKiICHOTO
MOHITOPHHTY.

Kaninsipockoriss BAKOPUCTOBYETHCS JJI OLIHKA MIKPOLUPKYIAIIT Y HIFThOBUX
Ta NIYHUX Kamuigpax. Y TMali€HTIB 3 po3aliea BUSABJISIOTh PO3UIMPEHI CYAUHH,
30UTbLIEHUI CEpeNiHINi JlIaMeTp KamuIgpiB Ta O3HaKW HeoaHrioreHe3y. CrnenndiuHux
KaMUISIPOCKOMIYHUX MATEPHIB JIJISl pO3aliea He BCTAaHOBJICHO.

OnTtuyna korepentHa tomorpadis (OKT) - cydacHuil, HEIHBa3UBHUN METO]
J1arHOCTHKH, III0 BUKOPUCTOBYE CBITJIO JAJISi OTPUMAHHS JIETANbHUX, omapoBux 3D-
300pakeHb BHYTPIIIHIX CTPYKTYp OKa Ta HIKipu. Jl03BOJISE Bi3yalli3yrOThCS KIIEIII
Demodex. MoxHa OLIHUTA CTPYKTYpy JEpMH Ta e€MHifepMicy, HasBHICTb
1H(UIBTPATIB Ta THEPEMII0 HIKIPH.

Komm’torepHuii ananmi3z 300pakeHb Ta CIEKTpaibHa Bizyamizamis: Cucremu
VISIA®, RBX® Ta iH1Il 103BOJISAIOTh KUIBKICHO OLIHUTH €pUTEMY, TelleaHTieKTa3li
Ta PO3MOALT TeMOIIO0IHY MmIKipu. BUKopuCTOBY€ETHCS isi 00’ €KTUBHOTO KOHTPOJIIO
e(eKTUBHOCTI  JIIKyBaHHS, BKJIIOYAIOYM TOMIYHI  TpemapaTH, Jiazepu  Ta
(oTOIMHAMIUHY Teparlio.

Jonmeporpadis, JIOJATKOBUM METO/I, SIK THCTPYMEHT OITIHKH
MIKpPOT€MOJIMHAMIKH, BHSBJISE TMOPYUIEHHS MIKPOLMPKYISALII B yCIX CTaaisx
3aXBOPIOBAHHS: Ha PaHHIX eTalax IepeBakae apTepiajibHa Timepemis, y Mamylio-
MyCTYJABO3HIM CTamli — BEHO3HUW 3aCTid, TOAI SIK TpH TinmepTpodiuniii ¢opmi
B1/I3HAYAETHCSI 3HMIKEHHSI O0’€MHOTO KPOBOTOKY, IO KOPEIIOE 3 BUPAKEHICTIO
($10po3HUX 3MiH.

VYapTpa3ByKkoBe CKaHYBaHHS MIKIPU JO3BOJISE OI[IHIOBATH TOBIIHUHY €MIAEPMICY
1 JepMH, CTPYKTYPY BOJIOCSHUX (DOJIIKYJIIIB 1 CAIbHUX 3aJ103, IIUIbHICTh 1HP1IBTPATIB,
CTaH MAMIKIPHOI KJIITKOBHHH Ta OJTHOPIIHICTH POTOBOTO 1Py, IO BAKIUBO SIK JJIS

NEePBUHHOI JIarHOCTUKM, TaK 1 JJis1 OILIHKM e(EKTUBHOCTI JiKyBaHHA. MeTton
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XapaKTepU3y€eTbCsS  BIACYTHICTIO TPOMEHEBOTO HABAaHTAXKEHHS Ta  JIO3BOJISIE
MPOBOANTU OAraToOKpaTHUN KUTbKICHUNA MOHITOPUHT TKAHUHHHUX 3MiH.

BucnoBku. Po3zariea € 0araTodakTOpHUM XpOHIYHUM 3alMajibHUM CTAaHOM, Y
PO3BUTKY SIKOTO B3a€MOJIIOTH TEHETHYHI, IMyHHI, HEWpOBACKYJSpHI Ta
MIKpPOOIOTHYHI MEXaHI3MH. Y CBIJOMJICHHS [IMX MAaTOTCHETHYHMX JIAHOK € KITFOYEM JI0
TOYHINIOT J1arHOCTUKH, KpaIOTO PO3YMIHHS mMepediry XBOpoOW Ta oONTUMizamii
BeneHH TmamieHTiB. CyKymHICTh HEIHBa3WBHUX METOJIB JIaTHOCTHKU (opmye
CydacHy OaraTOpiBHEBY CTpATETrii0 OIIIHKM po3aliea, I0 MOEIHYE MaKPOCKOIIYHE,
MIKPOCY/IMHHE, CTPYKTYpPHE Ta MIKPOCKOIIIYHE JIOCHIIKEHHS, JT03BOJISIIOUM 3HAYHO
MIIBAIIATA TOYHICTh JIarHOCTUKH, TPOBOAUTH DPAHHE BUSBIICHHS YCKIIaIHCHbD,
MEepPCOHAII3YBAaTH JIIKYBaHHS Ta 3a0e3rneuyBaTd 00 €KTHUBHUN MOHITOPUHT MOTO

e(hEeKTUBHOCTI.
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BHKJIaJ]Ja4Ka 1HO3EMHOI MOBH
ITaka BiraJjiii AHaroJjiiioBHY
BUKJIaJIa4 MMPUPOJTHUYMX HAYK
JlepaBHUi1 HABYAJIBHUH 3aKJI]]

«JlicoBoachKkuMii MpodeciiHnit arpapHuil Jiei»
IHTETPOBAHMI STEM-YPOK: BIJI TEOPII 1O IPAKTUKH

AHoTamisgs. Y CTarTi pPO3KPUTO BAXKIMBI AaCMEKTU W00 BIPOBAKEHHS
enemeHTiB STEM-ocBiTH min 4Yac MpOBEAEHHS IHTETpoBaHWX YpokiB. I[IpumineHo
yBary 3actocyBanHiO STEM-TexHonorii mnpu BHUBYEHHI 1HO3EMHOI MOBHU Ta
reorpadii. Po3mupeHo iHdpopmarlliiine mosie MmoA0 Kpalloro OCSTHEHHS METOIUKU
BripoBa/pkeHHs STEM-ocBiTH dYepe3 1HHOBAIIHI METOAM, 3acobu Ta QopMmu
oprasizailii HaB4aJabHOTO MPOIIECY.

Kiruosi cioBa: STEM-ocsita,STEM-nmiaxin, STEM-TexHomnorii, iHHOBaIii B

OCBITI, IHTETPOBAaHUHN YPOK, Cy4aCHUM OCBITHIM MPOIIEC, KOMIETSHTHICHUHN TAXI/I.

STEM-ocBiTa € memaroriyHoio iHHOBaii€r moudatky XXI cromtrs, a imei
STEM-nigxoay B HaBYaHHI MiATPUMAHO OaraTbMa OCBITHIMH CHCTEMaMH B CBITI. 3
2015 poky popmyeTbcsi Ta pO3BUBAETHCS yKpaiHChka mapaaurmMa STEM-ocBiTH, sika
IPYHTYETBCS Ha TIE€PEIOBOMY 3apyODKHOMY JOCBiJi, Ha iAei NPaKTUYHOTO
3aCTOCYBaHHS 3HaHb JUIsI PO3B’SI3aHHS pPEaJIbHUX COILIAIBHUX, EKOHOMIYHUX 1

1HKEHEPHO-TEXHOJIOTIYHUX TPOOIIEM.
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STEM-nanpsim B ocBiTi HaOupae 00epTH 1 CTa€ HEBI €MHOIO CKJIaJOBOIO
OCBITHBOTO Tporecy. ChOrofHi CYCHIIBCTBO MOCTYIIOBO MEPEXOAUTH BiJ TOBapHOI
€KOHOMIKH JI0 1HTEJICKTyaIbHO-TBOPUOi. 3MIHIOIOTHCS TPAJIUIIHI BUAN JiSIIBHOCTI 1,
SIK HACJTII0K, 3MIHIOETHCSI CUCTEMA OCBITH, SIKa MA€ BIMOBIJaTH BUMOTAM CY4acCHOCTI
Ta morpedaM OCOOMCTOCTI MIBHAKO pearyBaTd Ha JWHAMIYHI 3MIHU COLIQJIBHOTO
ycTporo. OpieHTYyIOUMCh Ha Cy4YacHUM pPUHOK mpaill, ¢axiBii OCBITHROI chepu
KapIWHAJIBHO TIEPETIaAaloTh HaBYAIBbHI MPOTpamMH, SKI MarTh Oe3mocepenaHe
BIJTHOIICHHS JI0 MIATOTOBKM IMiJIPOCTAIOYOrO TMOKOJIHHS, JO0 HOBUX poJied y
CYyCHIJIbCTBI, OBOJIOJIIHHS HUMHM TaKUMH TEXHOJOTISIMHU, KOMIETEHTHOCTSIMH, IO
3aJI0BOJIBHSIIOTHh Y MallOYTHHOMY MOTPEOH 1HPOPMALIIMHOTO CYCIIIBCTBA.

AHamizytoun  1JI00adbHI  TPEHJAW, MOXKHA  3a3HAYUTH, IO  ChOTOJHI
MIPOJYKTUBHUM HaNpSIMOM B OCBITHbOMY Ipoueci € nomupeHHss STEM-ocBitu .

3a STEM meroaukoro, B IEHTPI yBaru 3HaAXOJUTHCSA NMPAKTUYHE 3aBIAHHS YU
npoOsema. Y4UHi BUaThCs 3HAXOJIUTH NUISXW BUPIIIEHHS HE B TEOpii, a MpsiMO 3apa3
HUIIXoM crpo0 Ta moMwiok. Ha BIAMIHY BiJI KJIaCHM4YHOI, y HAIIOMYy pPO3YMIHHI,
ocBitH, 32 STEM yuenr orpumye Habarato Ouibllie aBTOHOMHOCTI. HaBuuku
KPUTUYHOTO MUCJIEHHS Ta IIIMOO0KI HAyKOBI 3HAHHS OTPUMaH1 B pe3yJIbTaTli HaBUaHHS
3a STEM, no3BossitoTh y4HIO BUPOCTH HOBaTOopoMm. Takum ymHoMm, STEM-minxin
JI03BOJISIE BUXOBAaTH B YYHSX THYYKICTh Ta KPUTHYHE, MPAKTHYHO OPIEHTOBAHE
MucaeHHs. Ha nepimmii aH BUXOINUTh 3/1aTHICTh BUMNTHCH Ta CIIPUHAMATH 3MiHH, a HE
caMl 3HaHHSI, sIKI HUHI CTal0Th 3aCTaplIMMU 3 HEMMOBIPHOIO IMIBUJIKICTIO.

STEM - He € 4YMMOCHh HAJI3BUYAMHO HOBUM Yy TIEJArOTilli YM YEPrOBOIO
1HHOBAIII€I0 B OCBITI. YnipoBaxkeHHs 171 STEM BUKIMKaHO BUMOTaMU Cy4acHOCTI,
nmoTpedaMu MPOTPECUBHOTO PO3BUTKY JIFOJCTBA Ta BUPOOHUIITBA.

BropoBamxkenuss STEM-0cBiTH B OCBITHIO MPaKTHUKYy MOXE OyTH peali30BaHO
PI3HHMH CTIOCOOaMU, OJTHUM 13 TaKUX CIIOCOOIB € YPOK.

[Tparroroun 3a ocHoBHuMH Hampsimkamu STEM-ypoky Bukiagadi ¢popMyoTh B
VUHIB HaWBaXJIMBIII XapaKTEPUCTUKH, SKI BU3HAYAIOTh KOMIIETEHTHOTO (haxiBLIs:
YMIHHS 100auuTH npoOjeMy; yMiHHS MOOAYUTH B MpoOsiemi  sikomora Oijblie

MOKJIMBUX CTOPIH 1 3B’SI3KiB; YMIHHSA C(OPMYJIIOBATH JOCTITHUIIBKE 3alUTaHHS 1
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IUIIXH HWOTO BHUPIIICHHS; YMIHHSA 3pPO3YMITH THYYKICTb, SIK HOBY TOYKY 30Dy, 1
CTIHKICTh y BIJICTOIOBaHHI CBO€I TO3WIlIi; YMIHHS OyTH OpHWTIHAJIBHUM; BIAXIT BiX
mabJIOHy; YMIHHS J0 MEeperpynoByBaHHs iei Ta 3B’ S3KIB; YMIHHS 10 aOCTparyBaHHs
abo aHamizy; yMIHHS J0 KOHKpeTH3allii abo CHHTE3y; YMIHHS 3HAWTH TapMOHIIO B
oprasizartii i1ei.

STEM-ypok €, mo cyti, 3MmeHmeHnow Bepcieto STEM-npoekty. BinminHzi
ocobmuBocTi STEM-ypoky momisirailoTb y TOMy, II0 KOXXHA YacTHHA TaKOTO YPOKY
CYBOPO CTPYKTypOBaHa, Ma€ 4aCOBHUM pErIaMeHT 1, KpiM TOro, KiIIbKICTh JUCIUILIIH,
K1 MOYKHA 3aJIyYUTH 17151 PO3B’SI3aHHSI IOCTABIEHOT IPOOIeMH, € 0OMEKEHOIO.

VYpoku 3a STEM-TexHOJIOTI€I0, TO3BOJSIOTh HE TUIBKM BUBYATH TEOPETUUHHIA
MaTepiall, aje i 3aKpilUIIOBATH 3HAHHS 3a JAOMOMOIOI0 MOKJIMBOCTEW MPAaKTHUHOTO
3aCTOCYBaHHS PI3HOMAHITHMX 3aBJlaHb, SIKI MOXKYTh OyTH HACTIIBKH I[IKaBi, IO iX
TPYJIHICTh HE BUKJIMKATUME HETIPUUHSATTS B YUHIB.

[TepeBara STEM-ypokiB y TOMY, IO B IIEHTP1 yBaru 3HaxX0JUThCS HE BUKJIAJaY,
a IPAKTUYHE 3aBJaHHs, K€ MOTPIOHO BUPILIUTH.

VY4Hi %K BYATHCS BUPIIITYBATH 1€ MIPAKTUYHE 3aBAaHHS IUIIXOM MPOO 1 TOMUJIOK,
a HE BUBYAIOTH «CYXY» T€OPETUYHY YaCTHUHY.

CrpaBennuBO 3a3HAYUTH, 0 MH KHMBEMO y HE 30BCIM «IHIHHOMY» CBITI,
KOXKHA CEKyHJ]a HAIOTO KUTTS TMEPECIKAEThCA 3 PI3HUMHU AUCIUIUTIHAMHU. YUYeHb
3MYUIEHUH caM 3pO3yMITH SIK 3aCTOCOBYBATH Tl UM 1HIIl 3HAHHA y PI3HUX KUTTEBUX
CUTYaITISX.

JloBoJI1 yacTo 11eil mpouec NPoXoAUTh 3 moMuikamu, STEM-ypok K BUUTH 1IE 3
VYHIBCHKOI MapTH BJAJO KOMOIHYBAaTH OTPHUMAaHI 3HAHHS JUIsl BUPILIEHHS pealbHUX
KUTTEBUX CHUTyalid. SIK HachmioK, y4eHb BUXOJIUTH B JOPOCIMH CBIT Habarato
M1ICOTOBJICHIIIIUM 1 HE TaK CUJILHO O0IThCsl TpoOJIeM Ta TPYAHOIIIB.

STEM-ypox m03BoJisiE BHKJIaJadyaM  HAOYHINIEC TOSICHIOBATH HEOOX1THUIA
Marepiaia, TOMy IO TOpyY 3 TEOpi€r0 Y4YHI Bifpa3y Oadarh SK 1€ BUTJISAAE B
pETbHOMY JKUTTI. YYHSM BUYUTHChH CTa€ MO CIPaBXKHBOMY IIiKaBO. SIK TOKazye
nocBia, micnss STEM-ypokiB BOHM 1€ JIOBIO OOTOBOPIOIOTH MIXK CO00I0 HaOyTi

3HaHH:.
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Oxpim Toro, micna 3actocyBaHHs STEM-BukiIananHs y4HI MAaTUMYTh TJIMOOKE
PO3YMIHHS SIK KUTH Y Cy4YaCHOMY JAMHAMIYHOMY CBITI.

Oco0a1BoOi yBaru 3aciyroBytoTs iHTerpoBadi STEM-ypoku, siKi CTaBIsATh IEpe]
BUKJIaJa4aMU 3aBMaHHS IHTErparii HaBYAJBHUX TMPEAMETIB, TICHOTO IX
B3a€MO3B’SI3KY Yy IIPOLIEC] HABUAHHS.

[aTerpoBani STEM-3aHSTTS CHOHYKAIOTh O OCMUCIIEHHS i MOITYKY MPUYHUHHO-
HACJI1JIKOBUX 3B’SI3KiB, 10 PO3BUTKY JIOT1KH, MUCIICHHS, KOMYHIKaTUBHUX 310HOCTE.

Buxopucranuss STEM- TexHonorii Ha TakuX ypoOKax BHMAararoTh BiJl YYHIB
BEJIMKHUX 310HOCTEN 10 KPUTHYHOTIO MHCIICHHS, BMIHHS IPALIOBATH SIK Y KOMaH],
TaK 1 CAMOCTIHHO.

BuBueHHsT HaBUaJbHOrO Marepiajlly MOBHHHO BIJOyBaTUCS 3a TE€MaMH, SKi
MOENHYIOTh 1II MPEIMETH, Mareplaiy SIKUX TICHO TOB’s3aHI MK COOOI0 Ta MaroTh
IPAKTHUYHE 3aCTOCYBaHHS.

[Tin yac TakuxX ypoKiB y4HI aHaNi3ylOTh, pOOJISITh BUCHOBKHU; MOB’S3YIOTh iX 13
KUTTEBUMU CUTYalIsIMU; 3 BIACHUM JHOCBiAoM. Ile mae iM MOXIMBICTH OyTH O1JIbII
BIIEBHEHUMHU Yy BJIACHUX CHJIAaX, HABUUTUCSA HTH 1O MOCTABJIEHOI METH, AOJNATH
MOpa3KH, TMEPEBIPATH CBOIO poOOTy OaraTto pasiB, HE 3yNHUHATUCA TeEpen
MIEPEIIKOIAMH.

VY JlepxaBHOMY HaBYaJIbHOMY 3akiiaji «JlicoBoackkuii mpodeciitHuii arpapHuii
JiUeH» BOPOBAIKYETbCS Yy NPAKTUKY MPOBEACHHS I1HTEIPOBAHUX YPOKIB 3
BUKOPUCTITHHAM STEM- TexHoIIOT1i.

SIckpaBUM MPUKIAZAOM TAaKOrO YPOKY € IHTETPOBAHMM YpOK aHIIIIChKOI MOBH
Ta NpUpOAHUYMX HayK (reorpadiunuil monyinb) «Jlonmon —Kwuis...». OCHOBHOMO
METOIO0 IIbOTO YPOKY € TOKa3aTh Y4YHSIM, SK MOKHA TMO€THATH a0COJIOTHO pi3HI
MpeAMETH, OKpiM Toro, BukopuctoByoun STEM- texHonorii; 3poOuTu 1eil ypok
HaJ[3BUYaAlHO I1IKaBUM, KpEaTUBHUM, EMOIIIMHO 0araTuM, HAaCHYCHUM P13HOMAHITHOIO
Mi3HaBaJIbHOIO 1HGOpMAaIi€ro. Y Tpoleci ypoKy y 3100yBadiB OCBITH (POPMYIOTHCSA
Takl KOMIIETEHTHOCTI: BMIHHS CHUIKYBaHHS JEpP>KaBHOIO MOBOIO; CIIJIKYBaHHS
1HO3EMHOI0 MOBOIO; PO3BHUTOK 3arajbHOKYJIBTYPHOI TI'PAaMOTHOCTI; 3aCTOCYBaHHS

1H(popMaIITHO-KOMYHIKAIIMHUX TEXHOJOT1H. YpOoK chpusie pPO3BUTKY B YYHIB
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MOJIIKYJIBTYPHOI TPAaMOTHOCTI, 0aratoro Kpyro3opy, BIAKPUTOCTI A0 HOBHX 1€,
M3HABAJBHOTO CBITOCIIPUUHSATTS, 1HIIIATUBHOCTI, OPUTIHAIBHOCTI, OCOOUCTICHOMY
CTaHOBJICHHIO.

[HTerpoBanuii ypok aHTIINCHKOT MOBH Ta MPHUPOJAHUYUX HayK (TeorpadidHuii
mMoaynb) «Jlonnon —KwuiB...» 3 BukopuctnHHsIM STEM-TeXHOIOT1H MPOBOAUTHCS Y
BUIJISI/II MTOAOPOKI IBOMA CTOJULAMH, - KrieBom Ta JIoHT0HOM.

[1ix yac ypoky 3100yBadi OCBITH BIBIYIOTh TaKi CTaHIIIi:

1. Iikagi daxTy 3 icTopii Ta reorpadii CTOIHIIb.

2. 3HaMEHUTI IMEHa.

3. HaiiBigomiiin MicCIis.

4. Cnonyuenass Kuena 1 JlonoHa .

5.CXOXICTh CTOJIUIIb .

[Ilo6 moOyBaTh Ha IUX CTaHIIAX 3700yBadi OCBITH NMOBMHHI BUKOHATHU Pl
3aBJaHb, BUKOpucTOBYHOUM STEM-TexHomorii. A came, MeToau: «AcoIiaTUBHUI
Kyl», BeOkBect, mipamiga; irpu «lIpaBma, um Opexss», «Illlo? Jle? Komu?»,
1HTEepaKTUBHI Brpasu, 3D Mmamu, cnaia-moy, aHiMariii.

Jlanuii ypoKk  TpPOJEMOHCTPYBAaB HACKUIBKM YYHSIM LIKaBO BIPTYaJbHO
ManapyBatu KueBom, JIoHTOHOM, Mi3HAaBaTH Kpacy, HE3PIBHSHHICTH CTOJHUIb 3a
JIOTIOMOTOI0 PI3HUX Cy4YaCHHUX TE€XHOJIOTIH.

[Tix yac ypoky 3/100yBaul OCBITH Maji MOXJIMBICTh MEPEBTUIIOBATUCH B 00pa3u
€muzaBern I, xoponeBn BemmkoOpurtanii, Mukomu CsapucToro, ykpaiHCBKOTO
MaiicTpa MIKpOMIHIATIOpU; MOOYBaTH y pOJIi >KypPHAIICTIB; BIJIBIIATH HAMIIIKaBIIIL,
HaWBEJIMYHIIII  MICId CTOJIHIIb; BIIUYyTH cebe JOCIiIHUKAMU B ramysi
TpaHcnopTHoro crnoiydeHHsi Kuesa ta JIoHI0HA; MpOJEMOHCTPYBAaTH CBOi 3HAHHS 3
reorpadii Ta 1CTOpli CTOJMIIb;, MPOSIBUTU cebe y raiy3i KOHCTpyroBaHHs 3D-man
BU3HauHuX Micup KueBa Ta JloHmona; craru ayOiepamu B O3ByuY€HHI (iTbMIB
AHTIIIHCHKOIO Ta YKPATHCHKOIO MOBAMH.

[HTerpoBanuii ypok aHriidChKOI MOBU Ta MPUPOJHUYUX Hayk (TeorpadpiuyHui
Monynb) «Jlonmon —KwuiB...» 3 Bukopuctandsm STEM- TexHoJOTii 3acBiguuB

HACKUIbKH € €(PEeKTUBHIIINUM, I[IKaBIIIUM, OUIBII PO3BUBAKOYUM, PE3YyJbTaTUBHIIINM,
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3arpedyBaHuUM I 3700yBadiB OCBITH. BiH 1ie pa3 MOBiB, MO Taki YPOKH — II€
emortlii, epeKT, aHTypax, aApeHaiH. ..

CtBOpeHu TPOAYKT MEpPEeKOHYe, MO0 CydyacHa MOJOJb 3alliKaBlieHA came Y
Takii popmi MpoBeIeHHs YPOKIB.

3 BHUIIE CKa3aHOTO MOXXHA 3pPOOUTH BUCHOBOK: OJIHE 3 OCHOBHHUX 3aBJIaHb
Cy4acHOI OCBITH — CTBOPUTH YMOBH IS PI3HOOIYHOTO PO3BUTKY ITAPOCTAIOYOTO
MOKOJIIHHS, 3a0€3MeYUTH aKTHUBI3AI[I0 1 PO3BUTOK 1HTEIEKTY, TBOPUOTO MHUCIICHHS,
pedrnekcii, aHAIITUYHUX YMIHb T4 HaBUUYOK 3 YpaxXyBaHHSM MOKJIMBOCTEH KOXKHOTO
yuHsl, BUKopucTtoBytoun STEM-TexHoorti.

3actocyBanHd STEM-TexXHOJIOTIM Ha I1HTErpOBAaHUX YPOKaX CIpPHUSE PO3BUTKY
HAaBUYOK KPUTHUYHOTO MHCIIEHHS Ta IMI3HABAJIbHUX IHTEPECIB YYHIB; CIIOHYKA€
BUSIBJICHHIO YSIBM Ta TBOPYOCTI; PO3BUBAE BMIHHS IIBUIKO aHANI3yBaTH CHUTYaUlIO.
Buxnagau 3000B’s3aHMI CTBOPUTH KOM(OPTHI YMOBHM HaBYaHHA, 3a SKMX YYEHb
BI/[UyBaTUME CBOIO YCHIIIHICTh, I1HTEJIEKTYaJbHy JOCKOHAJNICTh, IO 3pOOUTH
MPOJYKTUBHHUM CaM OCBITHIH MpoIEC.

MaiibyTHe — 3a TEXHOJOTISIMH, a MalOyTHE TEXHOJOTIA — 3a BUKIJIaJadyaMu
HOBOTrO (popmaty, BHKJIaJadyaMU-IHHOBATOpAaMH, SIKI 37aTHI JOKOPIHHO 3MIHIOBaTH
CUCTEMY 3aCTapUIMX pedeil, BTIIIOBATH Y KUTTS CMUIMBI 1/1€1 1 KPOKYBaTU B HOTY 3

qaCOM.

CIIMCOK BUKOPUCTAHUX IKEPEJI:

1. Okcana IlleByeHko. 3HaWTH CBOE MicClle B MalOyTHbOMY: SIK 3a JOTIOMOTOIO
STEAM-cuctemu natv HOiTSM TpaBUIbHY OCBITY [EnekTpoHHuii pecypc]. —
Pexum nmoctymy: https://4mama.ua/uk/kids/education/8586-znayti-svoye-mistse-
v-maybutnomu-yak-za-dopomogoyu-steam-sistemi-dati-dityam-pravilnu-osvitu/

2. Biggin STEM-ocBitu. IHctuTyT MomepHizamii 3micTy ocBiTd. [EnexTpoHHuii
pecypc]. — Pexxum goctymy: https://imzo.gov.ua/pro- imzo/struktura/viddil-stem-

osviti/
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https://imzo.gov.ua/pro-%20imzo/struktura/viddil-stem-osviti/
https://imzo.gov.ua/pro-%20imzo/struktura/viddil-stem-osviti/

Maxkcum Ilucapescbkuii. OcBita: STEM 1 STEAM — nopaiite Tpoxu TBOPUOCTI
hi(o HayKu! [EnexTpoHHMIA pecypc]. = Pexum JNOCTYIY:
https://innovationhouse.org.ua/statti/osvita-stem-i-steam-dodajte-trohi-
tvorchosti-do-nauki/

IBanuenko H. M. Ilpunumnu BnpoBamkeHHs Ta mnepeBaru STEM-ocitu
[ EnekTpoHHUIA pecypcl]. — Pexum JIOCTYILY:
http://timso.koippo.kr.ua/hmural3/ivanchenko-nataliya-mykolajivna-

pryntsypyvprovadzhennya-ta-perevahy-stem-osvity/
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V]IK 377

/{BopHik CBit/iana IBaHiBHA

BIIMIHHHMK OCBITH YKpaiHU, BUUTEITH-METOJIUCT,
BHKJIaJ1a4 BUIIOT KaTeropii

CakeBn4 BasenTunna IBaniBHa

BUUTEIH-METOIUCT, BUKJIAJa4 BUIIIOI KaTeTopii
OnomnsH CaiT/1ana IBaniBHa

BUKJIaJa4 BUIIO] KaTeropii

KomyHansHOTro 3aKiiay OCBITH

[ToaTaBCchKOTO 0A30BOTO MEIUYHOTO (PaXOBOTO KOJICIHKY
[TonTaBchKOi 001aCHOT paau

M. [lonraBa, Ykpaina

NIABUIIEHHSI MOTUBAIIIL 1O HABUAHHS 3A IOIIOMOI'O1O
CYUYACHUX TEXHOJIOT'TH

AHoTamiss. CtaTTs NPUCBAYCHA aKTyalbHINA MpoOsieMi MiABUINEHHS MOTHBAIIIl
3100yBayiB OCBITH B CYYaCHOMY OCBITHHOMY CEPEIOBHIII, IO HE JIHIIE CIpPHUSIE
PO3BUTKY KOTHITUBHOI C)epH, a € PYIIIINHOI CUJIOK yIOCKOHAJIEHHS OCOOUCTOCTI B
1utoMy. Metor poOoTH € BUSBICHHS €(eKTUBHHUX 3acO01B ITiIBUIICHHS MOTHBAIIII 3
MeTO (opMyBaHHSA OCOOJMBOI (POPMH AKTUBHOCTI, CHPSIMOBAHOI Ha OBOJIOJIIHHS
npuiloMamM CaMOpO3BUTKY 1 camMoOCBITU. OOrpyHTOBaHO HEOOXIJHICTH 1HTErparii
HOBITHIX 1H(OPMAaLIIHO-KOMYHIKATUBHUX TEXHOJIOTIH y HaBYAJbHUN MPOIEC, IIO0
3abe3reuye ycmixX y JIsJIBHOCTI 1 BUMarae BijJ BUKJIaJadya OHOBJICHUX IMIJIXOMdIB 0
BUKJIaJIaHHS. 3BEPTAETHCS yBara Ha (popMyBaHHS MOTHBAIlIi MIISTXOM BHKOPUCTAHHS
PI3HHX METOMIB 1 MPUIMOMIB IHTEPAKTHBHOTO HaBYaHHS, 3aCTOCYBaHHS IM(POBUX
TEXHOJIOT1H, 1X 3HAYEHHS B OpraHizailii HaB4ajabHO-BUXOBHOIO MPOIIECY, AOLUIBHICTh

Ta €()eKTUBHICTh BUKOPUCTAHHSA, 0COOJIMBO B YMOBaX BiMfHH.
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Karouosi ciaoBa: MoTHBaIls 10 HaBYaHHA, 1HPOPMAIIIHO-KOMYHIKATHUBHI Ta

1u(pOB1 TEXHOJIOT11, IHTEPAKTUBHI METOIU Ta BIIPABU, MPUHOMH HaBUAHHSI.

OCHOBHOIO BUMOTOIO Cy4aCHOTO YPOKY € TIABUIIICHHS MOTHBAIT1, «BKIIFOUCHHS
B HABYaJbHY JISUIbHICTh, IO CKJIAJIA€THCA 31 CHOHYKAaHb(IMOTPeOU, CEHC HABYAHHS,
HOT0 MOTHBH, I11J11, €MOIIii, IHTepEeCH), Kl MOCTIMHO 3MIHIOIOTHCS 1 BCTYIIAIOTh Y HOBI
BIIHOCHHU OJHE 3 OomHMM» {1}. MoTHBaIlig SK BaXJIWBa pUcCa OCOOMCTOCTI 1 SIK
MOTYTHIM BUXOBHHUH 3aci0 HaBYaHHsA, 110 3a0e3leuye yCIiX y JIisUIbHOCTI, HaOyBae
0COOJIMBOI aKTyaJbHOCTI 1 BHMAara€ BiJ BHKJIaJaya OHOBJICHUX MIIXOJIB 0
BHUKJIQJIaHHS. YMOBOIO YCIIXy BUKIIQJIaHHS € HE JIUIIC 3HAHHS MPEAMETY, a i BMIHHS
nepeaaTv Woro 1HIIMM, OpPTaHi3yBaTH 3a JOMOMOTOIO0 NEBHUX HABUYOK CBIA KOHTAKT
31 3100yBayaMM OCBITH, IO CHPUATHME Mepeadl BIACHUX 3HaHb. TpaauuiiiHi
METO/JM HAaBUAHHS HE MOXYTh 3a0€3MEUUTH HAJICKHHUI PIBEeHb MOTHBAIIlT 3/100yBayiB
OCBITH JI0 BUBYCHHS MIPEIMETY, TOMY BEJIMKOTO 3HAYEHHSI HAa0yBalOTh MONTYKH HOBUX
M1IXO0/1B IO BUKJIAQJaHHS.

«InTerpairis iHQOpPMAIIHHO-KOMYHIKATUBHUX TEXHOJOTIH B OCBITY J03BOJISIE
CTBOPHUTH HOBY SIKICTh 1H(POPMALIIIHO-TIEAArOT1YHOI TISITbHOCTI:

— TIOKpaIIUTH OpTaHi3aliiHi yMOBU OCBITHBOTO TIPOIECY — IiJIBUIIUATH
e(heKTUBHICTh HABYAHHS IUISIXOM BIIPOBA/KCHHS HOBHUX MEXaHI3MIB HAOYHOCTI U
IHTEPaKTUBHOCTI HABYAJIBHOTO MPOILIECY, BUKOPUCTOBYBATH PI3HOMAHITHI JIKEpela
HaBYaJIbHOI 1H(OpMAIlil, YIIUIPHIOBATH HaBYajdbHy 1HGOPMAIIO 3a PaxyHOK
MO>KJIMBOCTI i1 3TOPTaHHS 1 pO3TOPTAaHHS B Yaci Ta MpoCcTopi (TIMEPTEKCT);

— TMOJIMIIATA  TICUXOJIOTO-TIEaroriyHi  yMOBHM  HaBYAJIBHOI  JISIBHOCTI,
3a0€3MeUYeHHS TTO3UTUBHOTO €MOIIIMHOTO CTaHy, CTBOPEHHS CIPHUSATIUBUX YMOB IS
dbopMyBaHHS 3arajgbHOI KYJABTYpU MHCICHHS, PO3BUTKY KOMYHIKATUBHOI U
1H(hOopMaIIHOT KYyJIBTYPH, camopeai3alii, CaMOIi3HaHHS;

— crpusiTuMe  1HAWBiAyamizamii, audepeHIamnii, iHTeHCH]IKamii OCBITH,
ITIIBUIIICHHIO €(DEKTUBHOCTI HaBYaHHS IIIIXOM ONTHMAaJIbHOTO BUKOPHUCTAHHS HOTO

MPUXOBAHMX PE3EPBIB; OpraHizalii OCBITHBOI'O MPOLECY, MPU SKOMY MOKIIMBE
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JOCATHEHHS] HaWBUIIMX pE3yJbTaTiB MPU MIHIMAJBHUX 3aTpaTax CUJ Ta dYacy,
onTHMi3allii 1 BAOCKOHAJIEHHIO OCBITH» {2}.

YrpoBayKeHHsT B OCBITHIM TMpoIeC 1HHOBALIMHUX TEXHOJIOTIA HaBYaHHS
BIIKpHMBAE VISl BUKJIAJa49a BEJIMKI MOYKJIMBOCTI 3pOOMTH YPOK Cy4acCHUM, IO 3HAYHO
HIBUIIUTh MOTHBAIIIO 3/00yBadyiB OCBITHM JI0 OTPHMAaHHS HOBUX 3HaHb, i1
PE3YNbTAaTUBHICTh, COPUITHME (POPMYBAHHIO TAKMX KOMIIETEHTHOCTEH, SK YMIHHS
BUKOPHCTOBYBATH CyYacHi TEXHOJOTI1, MPaIlOBaTh B KOMaH/1, OYyTH BIAKPUTUMHU IO
HOBUX 3HaHb, PO3BUBATU KPEATUBHICTb, JIOTTYHE MUCJICHHS, CITIBIIPALIIO.

CTBOpUTH «30HH TCHUXOJIOTIYHOTO KOM(MOPTY», 3amoOIrTH 3HUKEHHIO PIBHA
yBaru TIPOTATOM YPOKY, TPUHAMATH 3BaKCHI PINICHHS, WIABUIIUTH KYJIbTYPYy

CHiJIKYBaHHH MOJKHA NIJIAXOM BUKOPUCTAHHA iHTepaKTHBHI/IX TEXHOJIOT1H.

Knacudikanis iHnTepaKTHBHUX TeXHOJIOTIi 32 ¢opMoI0 opraizanii HAB4aJIbHOL

aisabHOcTi 3a O. Ilomeryn, JI. IInpoxenko

1':121 Ha3sga TexHoJioriu ®opmu podoTH OpraHizanii HAB4aJIbHOI AiJIbHOCTI
1 TexHomnorist Pobora B mapax, porariiiHi(3MiHH1) TPIHKH, JBAa-4OTUPU-BCI
KOOIIEPaTUBHOTO HAaBUYAHHS pa3oM, Kapyceib, podoTa B MaIHX TPyIHax, «akBapiym»
«MikpopoH», « MO3KOBUH HITYpPM», « HABYAIOUH-BUYCSI,
) TexHoorisl KOJTEKTUBHO- «@XypHa TIUIIKa», «HE3aKiHUECHE PEUSHHS», «IePEBO
IPYyNOBOTO HaBYAHHS piIIEHbY, KKOJIO 17IeH», «aKypHa MUJIKaY, «KeHC-METOoI»,
«BUPILIEHHS TPOOIEMU»
3 TexHosorist onparroBaHHs Merton «IIpec», «3Minu nosutitoy, «be3nepepBHa mmkaga
JUCKYCIMHUX MUTaHb JTYMOK», TUCKYCIs, 1e0aTH, TUCTYT
4 B «BincTpoueHa yBaray, «JIOBH MOMHIIKY», «IPYKHS ITOPaaa,
Hpas «CTBOPH CHUMBOID», «CBOSI OIIOPa
5 Hecrannapthi popmu CenkaH, 1HTEpB 10, BEpHiCaX 11el, poJibOBa Ipa, KPOCCEHC
pobotu TOIIIO

Cepen TEXHOJIOTIM IHTEPAKTHBHOTO HABYAHHS YaCTO BUKOPHCTOBYETHCS TakKa
KOJIeKTUBHa (hopMa oprasizailii HaBYaJIBHOTO TpOIeCy, K pobora B rpymax. Han
3aBJaHHSAM MOXKYTh TPAIFOBATH K BCi YUYaCHHUKH, TaK 1 KOXKHHH OKpeMo. Pesynprar
KOHTPOJTIOE BUKJIQ/1a4, SIKU KEPYE TPYTIOL0.

Ha Oyap-sikomy etami ypoKy JTOUUIBHOIO 1 TPOAYKTUBHOK OyJie poboTa B mapax,

110 CIIOHYKA€E 10 0OMIHY CBOIMH JIyMKaMH, 1/IeSIMH 3 TAPTHEPOM 1 TPYIIOLO.
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OcobmuBe Miciie cepell KOJEKTHBHOI (JOPMH HABUAIBLHOTO MPOIECY MOCiaae
MPOEKTHA TEXHOJIOTISI, CIpsSIMOBaHa HAa CaMOCTiMHE 3700yTTS 3HaHb, YMIHHS iX
3aCTOCYBaHHSA 3aJU1sl PO3B’SI3aHHS HOBUX MMI3HABAJbHUX 1 MPAKTHUYHUX 3aBlaHb. BoHa
crpus€ BHUPOOJIECHHIO KOMYHIKaTUBHHUX HABUYOK POOOTH B KOMaHl, BUKOHAHHIO
PI3HUX COIlaJIbHUX POJICH, 3ampOBAHKEHHIO JOCIIIHUIILKUX MPUHOMIB, YMIHHIO
pOOWTH BHCHOBKH, OpIEHTYBAaTHCS B 1H(OpMAIITHOMY CEpeJOBHIIl, PO3BUBAE
Mmi3HaBaJgbHI 3A10HOCTI, KpuTHYHEe MUCHeHHS. (OcoOJMBOi yBaru 3aciayroBYIOTh
STEM- npoextu( iHHOBAaIIMHA opMa TOCTITHUIILKOI JISIILHOCTI, 110 0a3yeThCs HA
MDKIUCUUIUTIHAPHOMY MIAXO1, y Mpouect fAKoi 3700yBayl OCBITH CaMOCTIHHO
3HAXOAATh 1H(OpPMALII0 3 TEMH, BUBYAIOTH 1 AHAMI3YIOTh ii, pOOJISITH BHUCHOBKH,
MPE3CHTYIOTh IIPOEKT, PEai3yIOTh Oro B OCBITHBOMY MPOIIEC]).

Taka TexHosoris HaByaHHA, K «Mikpo@oH» MOXe BKIOYAaTH OaraTboX
YYaCHHUKIB TPYIH, CTBOPIOE MOXIIMBICTH IO Yep3l 1 MIBUAKO BIAMOBICTH Ha
MOCTaBJICHE 3alIUTaHHS YU BUCJIOBUTH BJIACHY JYMKY.

®opma pobotn «Hapuaroun-puycs» crpusie MJBULIEHHIO MOTHUBAIIll, Ja€ 3MOTY
OMH OJHOMY TIepelaBaTH YYaCHHKAM OCBITHBOTO TIPOIECY 3HAHHA. Il JOLITBHO
3aCTOCOBYBATH IIiJl Yac aKkTyaii3allii OMOPHUX 3HAHb Ta 3aCBOEHHS OJIOKY 1HQOpMalii
HOBOI TEMHU.

3HAUYHO 3AaIlIKaBJIIOE 1 AaKTUBI3Yy€ YYaCHUKIB OCBITHBOTO TPOIECY Taka
TEXHOJOTIs, AK «MO3KOBHIM IITYypM», IO Aa€ MOXJIHMBICTH KOXHOMY 3 HHUX
BHCIJIOBUTH CBOIO TOUKY 30pY 1 3aIIPOIIOHYBATH PIllIEHHSI MOCTABIEHOT POOIEMH.

3 MeTOI0 TepeBipKH PiBHS 3HAHb JOMAITHHOTO 3aBJAHHS YU 3aCBOEHHS HOBOTO
Marepiainy JOLIBHUMHU OyIyTh THCBMOBI €KCIPEC-OMUTYBAHHS Ta TECTU 3
BUKOPUCTAHHSAM Pi3HUX OCBITHIX matdopm, Hanpukiaa: Moodl, Kahoot, Classroom,
Quizizz Tomro.

3HauHe Micie y MOOY0BI OCOOMCTICHO OPIEHTOBAHOTO HABUYAHHS € pPedIIeKCis,
BOKJIMBUN MEXaHI3M CaMOPO3BUTKY OCOOHCTOCTI, 1110 MiABUIILYE MOTHUBAIIIO, CIIPHSIE
YCBIJIOMJICHHIO JIii, 3HaHb Ta I[IHHICHUX BiAHOCHH. JlomiNbHUM OyJie BUKOPUCTAHHS
TakKMX IHTEpAaKTHBHUX BIpaB, sk «HesaBepmene peuenHs», «IHTEpB’1O»,

«KyOyBanHs»; HecTangapTHUX Gopm pobdotu: «KpocceHc» (joriuHa roioBoJIOMKa,
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PO3BUBAE JIOTIYHE MUCIICHHS, TBOPUICTh), «CeHkan» ( I’ SITUPSIIKOBUNA HEPUMOBAHHIMA
BIpII 13 YITKOIO CTPYKTYPOIO, TOTIOMAara€ JIaKOHIYHO y3araJdbHUTU TyMKH, CIpPUSE
CaMOPO3BUTKY, EMOIIMHOMY CIPUHHSATTIO Ta 3ACBOEHHIO HAYKOBOTO MOHATTA, (aKTy
9yl TIEBHOTO SBHUINA. Taki HaBYalmbHI HECTaHAApTHI ¢GopMH poOOTH MOKHA
3aCTOCOBYBATH SIK Ha €Talll aKTyari3allii 3HaHb, TakK 1 M1 Yac MiJICYMKY YPOKY.

OpHuM 13 croco0iB 3a0XO0UYEHHSI MUCIIEHHS Ta peduiekcii MOXyTb Oyt nedaTH,
AK1 CHOPUAIOTH MOTJIMOJICHHIO 3HaHb, 3aly4YEHHIO ITUPOKOI ayAuTOpii, KOJU KOXKHHUN
YYaCHHUK OCBITHBOTO TPOIIECY BUCIIOBIIIOE CBOIO TOUYKY 30PY, 110 MOXKE BIPI3HATUCA
B/ 1HIIINX.

CyvyacHUM e(QEeKTUBHUM CHOCOOOM TMIJBUIIUTH IIKABICTh Ta HPUCKOPHUTH
OMaHYBaHHS TEMH YPOKY, YTPUMAaTH yBary 3/100yBauiB OCBITU, CIIPUITH COIliami3arii
€ reiMiikanis HaBYaHHs( BHUKOPUCTAHHS Yy HABYaJbHOMY IIPOLIECI ITPOBHUX
€JIEMEHTIB y HEIrPOBUX KOHTEKCTAX, 1110 MOTUBYIOTh /10 HaBYaHHS 1 JO3BOJISIOTH Ha
89% miaBunmTH ycmimHicTh. JocnimxenHs Apue Mes, nokropa PerencOyp3bpkoro
YHIBEPCUTETY, MOKA3aJIH, 10 TelMi(iKallisl akTUBI3YyE NUITHKA MO3KY OYyKBaJIbHO 32
JIEK1JIbKa THKHIB.

[linBHILIEHHIO MOTHBAIlll A0 3aCBOEHHS HOBHX 3HaHb CHPHSIIOTH 1HTErPOBAHI
ypokwu, ipoBejieH1 y ctuiai STEM 1 STEAM.

OOrpyHTOBaHO 1 TBOPYO 3aCTOCOBYIOUM Ha YpOIll OKpeMi I1HTEPAaKTUBHI
TEXHOJIOT1i, BUKOPUCTOBYIOUM Pi3HI OCBITHI IJIATPOPMHU, BUKIAZA4 MOXKE JTOCATTH
YITKO CIJIAHOBAaHOTO pE3yJIbTaTy, CHPSIMOBAHOTO Ha IMiJBUINEHHS MOTHBAIll 0
3100y TTS HOBUX 3HAHb.

VYHiBepcaibHOIO IIATGOPMOIO ISl HaJaroJKEHHs CIIBIpalll BHUKJIajada Ta
3100yBadiB OCBITH € OaratoyHkiioHambHa twiatrgopma Canva, 10 Jomomarae
oprasizailii Ta IpOBEJICHHIO THTEPAKTUBHUX Ta KPEATUBHHUX YPOKIB 3 BUKOPUCTAHHSIM
CTBOPEHHMX SICKpAaBHX MpE3eHTaIlli, Bifico, iHdorpadiky, Bi3yadTbHUX Mall MOJA0POKEH
repoiB TBOpYy, Mpaii B KOMaHai pa3zom y xmapi. [lepermsg wmatepiamiB, ix
peaaryBaHHs y TICHIM CHiBIpall 3 IHIIMMHU YYaCHUKAaMHU OCBITHBOTO MPOIECY 3HAYHO
BIUIMBA€E HA MIJABUIICHHS MOTHBAIll 10 OTPUMAaHHA HOBHUX 3HaHb. lloTyXHUM

YUHHUKOM ITiIBUIIIEHHS MOTHBAIlli 3700yBaviB OCBITH, IMOKPAIICHHS IXHIX HAaBUYOK
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Ta ONTHUMI3Allll HABYaHHS € BIPOBAIKEHHS ITPOBUX €JIEMEHTIB, 3MaraHb, KBECTIB, 110
MiBUILYE 3alliKaBJICHICTh Ta BHYTPINIHIO MOTHBAIIO 3100yBadyiB  OCBITH.
Buxopucranns takoro cepsicy, sik Wordwall nomomoske BHKIajadyaM CTBOPIOBATU
I[iKaBl iIrpoBi 3aBAaHHS, HANPUKJIIAJ: BIKTOPUHU, KPOCBOP/IH, BiAMOBIIHUKHU, BIIPABH
Ha 3ICTaBJEHHS, (Uel-KapTKU, aHarpaMu, IO 3HAYHO BIUIMHYTh Ha aKTUBHICTb
YYaCHMKIB HaBualbHOTO Tpouecy. lllupoke 3acTocyBaHHS HANMOMYJSPHINIOrO B
CBITI BimeoxocTuHra YouTube mae MOXIHMBICTH BHKJIaJayaM Ta 3700yBadaM OCBITH
BUKOPHCTOBYBATH PI3HI OCBITHI POJIMKK (HAMpPUKIAA: €KCIPEC-YpOKH, ayJaiOKHUTH,
HaBYAJIbHI BiJICOCIOXKETH, (PIIbMHU), CTBOPIOBATH BJACHI OCBITHI Marepiaiu, OyTH
HEBI1J’€EMHOIO YACTUHOIO [HTEpHET-KYJIBTYPHU.

BipryansHi OCBiTHI MiaaTdOpMH CHPHUSIOTh CTBOPEHHIO I[IKABOTO CY4YacHOTO
YPOKY, 3a0€3M€4YyI0Th MOXJIMBICTh 1HMBIyaIi30BaHOTO HaBYaHHS, CAMOPO3BUTKY 1
CaMOBJIOCKOHAJICHHS.

B ymoBax BiliHM MOTHBallisi YYaCHUKIB OCBITHBOI'O TPOIECY 3HAYHO
3HM)KYETBCS. 3pOCIN TPUBOXKHICTh, BTOMA, HAIIPYKEHICTh 4Yepe3 MOCTINHI TPUBOTH,
PO3PUBH COIIAIBHUX MEPEX, 3arpo3juBi s KUTTS cuTyalii. [lepemimienns ocid 13
30HM aKTUBHUX BOEHHHUX JII CTBOPIOE IIMOOKE BIAYYTTS BTpPATH, HE3aXHUIIEHOCTI,
TPYJIHOIIIB aJarnTallii J0 HOBOT'O CEPEIOBHUIIA, Y TOMY YUCII OCBITHBOTO, MOCHIIIOE
eMOIIiiiHE HaBaHTAXXEHHS TOPYIICHHS CIMEHHUX 1 TPOMaJICbKUX 3B’s3KiB. Bce 1ie
noTpelye BiJl YYaCHHUKIB OCBITHBOTO MPOLECY MEBHUX 3YCUJIb JJIs MOIIYKIB HOBHX
MIIXO/IB Yy HaBYaHHI, MOJOJAHHI BUKJIWKIB Ta pyXy 10 3HaHb. Ha momomory
YYaCHUKaM OCBITHBOTO TIpPOLIECY CTBOpPEHI «BceykpaiHCchbka IIKOJIa OHJIAWHY,
aynioypoku «Bumcs Byxamm», «llkonma gms Bcix (oHnaiiH-Kypc). TBopue
3aCTOCYBaHHS €JIEMEHTIB ayaio Ta BiJIEOYPOKIB CIIPUATUME IiIBUIIEHHIO MOTHBAIII1,
CTBOPEHHIO CYYacCHOrO YpPOKY, OCOOJMBO B JUCTAHIIMHIA 1 3MimaHiid ¢dopmax
HaBYaHHs. 3aBIJKM CTBOPEHHIO O€3Me4YHoi Ta MO3UTHBHOI  atMmocdepw,
MICUXOJIOTIUHIA MIATPUMIl, THYYKOCTI TUIaHYBaHHS Ta Moaudikamii HaBYaIbHOI
JISTBHOCTI, MOJIMBOCTI BUOOpY, TiTl€HI KOPUCTYBaHHS TEXHIYHUMHU 3aco0amu,
TBOPYOMY TMIAXOMy Y BHOOpPI Ta BHUKOPWCTaHHI I1HHOBAIiiHUX (GOpM 1 METOIIB

HAaBYaHHS, OCBITHIX IUIaTGopMH, BIpli y TMEPEMOTry B OCBITHbOMY MPOIIECi
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B110yBaIOTHCS 3MIHU, CKEPOBaHI Ha IiIBUIICHHS MOTHUBAIIli, PO3BUTOK Ii3HABAJIbLHUX
1HTEpecCiB, TBOPYOCTI, 1HIIIATHBH, CAMOOCBITH, CaMOBIOCKOHaICHH. KoXHUN ypok
OCBITHBOT'O TIpOIleCy B YKpaiHi — Il e OJUH KPOK OOpOTHOU, CTIMKOCTI, BIpU B

MaNOyTHE 1 IEPEMOTH.
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Abstract. In the article, the authors consider the concept of national identity and
national consciousness as a complex phenomenon that includes knowledge about the
history, culture and traditions of one's people, a sense of pride for one's country and a
desire to participate in its life. It has been established that in the conditions of russia’s
armed aggression against Ukraine, the study of the processes of formation and
transformation of the national identity of Ukrainians, especially those obtaining
higher education, becomes especially relevant. Considering the significant impact of
the war on the consciousness of Ukrainians, the study of identification processes will
allow a deeper understanding of how values and ideas about national belonging
change in modern conditions. The authors of the study prove that institutions of
higher education play an important role in the formation of these components of
national identity. It is noted that the formation of the national identity of youth is a
complex and multifaceted process that depends on many factors, both internal and
external.

It has been established that social networks, manipulative information

campaigns and ideological attacks create serious challenges for the formation of a
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stable national self-awareness of the young generation. Therefore, the study of this
issue is important for the development of effective strategies of national-patriotic
education, which would contribute to the formation of an active civic position and
readiness to protect the interests of one's country.

The authors conducted a study among graduates of higher education institutions,
which confirmed the important role of higher education in the formation of national
identity. The analysis of the results of the survey shows that modern youth are aware
of the importance of forming national consciousness and identify the key components
of this process. Respondents emphasize the need for knowledge of Ukrainian history,
culture and language, development of critical thinking and active citizenship. This
shows the understanding that national identity is formed on the basis of knowledge of
one's past and values.

Keywords: national identity, students, educational process, values.

The modern state policy of Ukraine demonstrates a clear orientation towards the
formation of the national identity of citizens. This is reflected in a number of legal
acts, in particular, the Law of Ukraine "On the basic principles of state policy in the
sphere of the establishment of Ukrainian national and civic identity" (2022), the
Strategy and the State Program for the establishment of national identity. These
documents determine the priority directions of state policy aimed at the formation of
civic consciousness, national self-awareness and patriotism among the population,
especially the youth.

National-cultural identity, as defined by scientists, is a socially constructed
concept that reflects an individual's belonging to a certain community and his
participation in the reproduction of its cultural codes. This process is dynamic and
constantly changes under the influence of socio-cultural transformations. In
particular, V. Makarchuk emphasizes that national identity is the result of the active
activity of an individual who selects and interprets various cultural symbols and

values. It is a process of self-identification in which an individual becomes aware of
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his belonging to a certain nation and builds his personal identity on the basis of
national stereotypes and values.

National consciousness is a socially constructed concept that reflects an
individual's Dbelonging to a certain community and his participation in the
reproduction of its cultural codes. It is a process in which an individual becomes
aware of his belonging to a certain nation and builds his personal identity on the basis
of national stereotypes and values [1].

The analysis of scientific research and own pedagogical observations allow us to
conclude that the formation of the national and cultural identity of students of higher
education is a complex process that depends on many factors: family upbringing,
educational institutions, mass media, social environment and historical events. This
issue is especially acute in the conditions of modern challenges, when young people
must make a conscious choice and determine their place in society.

In order to effectively form the national identity of student youth in institutions
of higher education, it is necessary to move away from traditional passive learning
methods and actively involve students to participate in interactive forms of work. The
use of project activity, innovative technologies, virtual and augmented reality and
other active methods contributes to the development of critical thinking, the
formation of an active civic position and a deepening of the understanding of national
values. Digital technologies play an increasingly significant role in the modern world,
significantly influencing all spheres of life, in particular, the process of forming
national identity. This is especially true of the younger generation, which actively
uses the Internet and social networks. We will analyze the main aspects of the
influence of digital technologies on the formation of national identity:

- Access to information. The Internet provides unlimited access to information
about the history, culture, language and traditions of one's nation, and social networks
allow young people to communicate with representatives of different regions of the

country, share experiences and form a common identity [2].
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- Creating communities. Online platforms contribute to the creation of virtual
communities united by common interests and values, which allows young people to
feel part of a larger community and strengthen their national identity.

- Formation of a civic position. Social networks have become a powerful tool for
expressing a civic position and participating in social movements, young people can
unite to protect national interests, which contributes to the strengthening of national
identity.

- Cultural exchange. Digital technologies make it possible to easily share
cultural assets, music, cinematography, literature, which contributes to the
preservation and popularization of national culture.

- Manipulation of consciousness. At the same time, digital technologies can be
used to manipulate consciousness, spread misinformation and incite inter-ethnic
enmity.

The analysis of the given data shows that students of higher education
institutions prefer active forms of work that contribute to the formation of national
identity. Such areas as cooperation with public organizations and involvement in
volunteer activities received the greatest support. This shows the growing social
responsibility of young people and the desire to actively participate in society. At the
same time, traditional forms of educational work, such as conducting educational
hours and organizing cultural events, also remain relevant. The least popular option
was the introduction of new educational programs, which may indicate the need for
more active communication with young people regarding the content and goals of
such programs. In general, the results of the survey indicate the need for a
comprehensive approach to the formation of the national identity of student youth,
which combines both theoretical training and practical activities.

In the article, the authors analyzed the concepts of national identity and national
consciousness and identified their key components. It has been established that the
information war is one of the most important challenges of our time. It directly
affects the formation of national identity, especially in conditions of armed conflict.

To resist information attacks, it is necessary to take comprehensive measures aimed
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at strengthening national unity and increasing society's resistance to manipulation.
The conducted research and survey among students of higher education allow us to
come to the conclusion that modern youth demonstrate a high level of self-awareness
and understanding of the importance of national identity. Respondents actively
identify key components of this phenomenon, including knowledge of history and
culture, development of critical thinking, active citizenship and participation in
cultural events. These results indicate that young people strive not only to passively
consume knowledge, but also to actively form their identity, which is an important
factor for the development of Ukrainian society. We see the prospects for further
research in the identification of the connection between the level of national identity

and the civic activity of students of higher education.
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Crapuenko Harauia FOQpiiBHa

BUUTEJIb MAaTEMaTUKH

Komynanpaut 3axnaz «/{oBKaHCHKHM IS
30JI0491BCHKO1 CETTUIITHOT pajIn

c. JloBxxuk

boroayxiBchkuii paiioH

XapkiBcbKa 00J1aCTh

MOBUJIBHICTDb BUUTEJISI MATEMATHUKHU Y POPMYBAHHI
JKUTTEBUX KOMIETEHTHOCTEH YUHIB

AHoTamisi. Y po0OOTI TMpoaHaNi30BaHO 3HAYEHHA MOOUIBHOCTI BUUTENS
MaTeMaTUKU B yMOBax TpaHc(opmallii OCBITHHOIO Mpolecy. MoOUIbHICT BUMTEISA
XapaKTepu3ye 1 3/1aTHICTh MIBUAKOI afanTallii 10 Cy4yacHUX IU(POBUX TEXHOJIOTIH, 1
TOTOBHICTH JIO 3aCTOCYBaHHSI HOBUX METOJIB HABYAHHA AJis1 (OPMyBaHHS KUTTEBUX
KOMIIETEHTHOCTEH y4YHIB. 3HaYHa POJb BIJBOJAUTHLCS I1HTErpallii OHJIAWH — CEPBICIB
JUIsE PO3BUTKY 1H(oOpMaIiiHo — 1udpoBOi Ta MaTeMaTUYHOI KOMITETEHTHOCTEH.
3a3Haya€eTbCs  MPO MNPOEKTHY MAISUIBHICTH, PO  OLIHIOBaHHA 32 TpylaMu
pe3ynbTariB, npo miaroroBky no HMT, depe3 siki MoOUTbHUI BuuTenb (QopMmye
KUTTEB1 KOMIIETEHTHOCT1 YUHIB.

KurouoBi ciioBa: MOOUIBHICTD BUMTENS, JKUTTEBI KOMIETEHTHOCTI, LU(POBI

CEpBICH, MPOEKTHA MISUTBbHICTh, MATEMAaTHYHA KOMIICTCHTHICTD.

MOoOUIBHICTh BUNTENSI MaTEMAaTUKH BKJIIOYAE 3/IaTHICTH IIBUAKO aJalTyBaTHUCS
70 CYy4acHUX YMOB OCBITH, BUKOPHUCTOBYIOUM y TpO(dECiifHiil MisUTbHOCTI HOBITHI
METO/M HaBYAHHSI, TEXHOJIOT1i, IM(PPOBI IHCTPYMEHTH.

Jnst  dbopMmyBaHHS JKUTTEBUX KOMIIETGHTHOCTEH VYYHIB BUYMTENb TOBHHEH

3HAXOJUTHU HOBI MiXOW JJIT MOTHBAIIIl Ta 3aI[IKaBJICHOCT1 Y BUBUCHHI MaTeMaTUKH,
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yepe3 MPOEKTHY MAiSUIbHICTh MOKAa3yBaTH 3aCTOCYBAaHHS MaTEMaTUKH y pPeaTbHUX
CHUTYaIisIX, IEMOHCTPYBATH MIKIIPEIMETHI 3B SI3KH.

MareMatruyHa OCBITa CIIPUSE PO3BUTKY TAKUX KIIFOUOBUX KOMIIETEHTHOCTEH, SIK:
YMIHHSI BUUTUCS BIIPOJOBXK KHUTTSI, MaTEMaTHUYHA KOMIETEHTHICTh, 1HPOpPMAIIHHO —
nmuppoBa KOMIETEHTHICTh, COIllaJbHA Ta IrpOMaJITHCbKa ~ KOMIIETEHTHOCTI,
HIIIIATUBHICTh 1 MIANPHUEMIIMBICTD, 3araJlIbHOKYJIBTYpHAa T'PaMOTHICTb, €KOJOT14HA
rpaMOTHICTS [1].

MOoO61IpHUNM BYUTEIb, BHUKOPUCTOBYIOUM Yy MpodeciiiHii TisIBHOCTI OCBITHI
mnatdopmu, crpusie GopMyBaHHIO 1H(POpMAIIHHO — HUGPOBOT KOMIIETEHTHOCTI B
y4HiB. BMIHHA mpaItoBaTH 3 OHJIAH — CEpBICAMM JONOMAralTh YUYHSIM BUKOHYBaTH
TeCTOBl 3aBmaHHs Ha miargopmax BceocBita, Ha Ypok, HoBarika. Onnaiin —
miatgopma JustClass ajig mIBUIKOI IEPEBIPKU 3HAHB 1 CTBOPEHHS TECTIB JOIIOMAarae
PO3BHMBATH HAaBUYKH PO3B SI3aHHS CTaHIAPTHUX 3aJa4 O aBTOMAaTU3My. TpeHyeThCs
YBaXKHICTh, TaM'ITh, PO3BUBAETHCA KPUTUYHE MUCIICHHS, pedIiekcis.

MareMaTiyHa KOMIIETEHTHICTh (DOPMY€EThCS udepe3 MporpamHe 3a0e3MedeHHs
GeoGebra, 3actocyHok Desmos. [Ipaitoroun 3 muMu cepBicamu, y4Hi Bi3yali3yrOTh
(GyHKIT, pyX, MOJETIOIOTh peayibHI Ta a0CTpaKTi CUTYyallii 3a TOMOMOrow rpadikis
¢byukmii [2]. BminHsS moOymyBaTh MaTeMaTHYHY MOJCIb MPOOJIEMH peaabHOI
TIHACHOCTI, JOCIHIKCHHS ITi€T MOJIeI B TIPOIIECi pO3B A3yBaHHS 3a7a4, € Ha ChOTOJIHI
BOKJIUBUMU €JIEMEHTaMu 1HPOPMAIIHHOT KYJIbTYpPH.

CyuacHui uudposi inctpymentn Wordwall, LearningApps, Flippity, Kahoot, siki
BUUTENIb MaTeMaTHKNA BUKOPUCTOBYE HA YpOKax, HE JIUIIE YPi3HOMaHITHIOIOTH TakKi
YpOKH, a ¥ JomoMaraloTb pO3BHUBATH CaMOCTIHHICTh, IrPOBY MOTHBAILIIIO,
1HIIIAaTUBHICTh, KOMyHiKaOenpHICTh. Ll  SIKOCTI € OCHOBOI  JKHTTEBOI
KOMIIETEHTHOCTI.

MoOiIbHHI BUHTENIh MaTEeMAaTHKU (HOPMYE KUTTEBI HAaBHUUKH B y4YHIB 1 4epes
MIPOEKTHY MISUTbHICTh. BUKOPUCTAaHHS TPOEKTHOI MISITBHOCTI HAa YPOKaxX MaTeMaTUKU
cipusic  (popMyBaHHIO HE TUJIBKM MAaTeMaTHYHOI KOMIETEHTHOCTI, a M
KOMIIETEHTHOCTI B Tajly3l MNPUPOAHMYMX HAyK, TEXHIKM W  TEXHOJOTIH,

IHHOBAIIHOCTI, MiAMPUEMIUBOCTI Ta (JiHAHCOBOI IPaMOTHOCTI [4].
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XKuTTeEB1 KOMIIETEHTHOCTI Ha YpOKaxX MaTeMaTUKH (POPMYIOTHCS 1 4epe3 OCBITHI
IpyNH pe3ynbTaTiB (JOCIIHPKEHHS YMOBH 3ajadi i moOyA0By MaTeMaTUYHOI MOJENi
(I'P1); po3p’sa3yBaHHs MOOyAOBaHOI MaTeMaTHYHOI MOJEl, M0 JEMOHCTPYE
PO3BUTOK MAaTE€MaTUYHOTO  MHUCJICHHS  YYHIB/yY4eHHUIb  JUIsi  TI3HAHHA 1
NEepPETBOPEHHS  JIIMCHOCTI, BOJIOJIHHSA MaTemMatuuHoro MoBow (I'P2); mepesipka,
IHTepHpeTallisl Ta Ol[iHKa Mpoliecy Ta pe3ynbrary po3s’sizaHHs (['P3)). Came 1mi Tpu
€Tanmy JIeKaTh B OCHOBI CTPYKTYypH OIlIHIOBAaHHS W BH3HAYAalOTh TPYIH
pe3yNbTaTiB, M0 MATh OyTH TpPEeAMETOM MepeBipku. BUBUEHHS MaTeMaTHKU Y
CydyacHUX yMoBax Tnepeadadae (opMyBaHHS KOMIIETEHTHOCTEH, HEOOXITHMX IS
ycmimHoi  iHTerpauii B HU(POBE CYCHUIBCTBO Ta BHPIMIEHHA MpOOJeM, IO
BUHUKAIOTh Y MOBCSKJIEHHOMY XKHUTTI [6, C. 6].

He meHm BaxIuBUM HanpsIMKOM Y (JOpMyBaHHI KUTTEBUX KOMITIETCHTHOCTEH B
yuHiB € miarotopka 1o HMT. Ileit mporiec He 3BOAUTHCS JIMIIE JO TOBTOPCHHS
Teopii, a 1 JjomomMarae HaBYMTH IUIAHYBAaTH 4Yac, MIBUAKO IMPAIIOBATH 3 TECTOBUMHU
3aBJaHHSIMU, TPEHYE CTPECOCTIMKICTh, YMIHHA JISITH B OOMEXKEHHUM 4Yac, BIIEBHEHO
3aCTOCOBYBaTHM 3HAaHHA B TMpakTUYHUX curyamisax. l[liaroroBka no HMT — me
TPEHYBaHHS )KUTTEBUX yMiHb, SIKI JOTIOMAraloTh YYHSIM Y TIOJAJIbIIIOMY HaBYaHHI Ta
oOpawniit mpodecii.

MOoOUIbHICTh BUMTENST MaTEeMaTHUKUA € HEOOXITHOK YMOBOIO i (OpMYyBaHHS

KUTTEBUX KOMIIETEHTHOCTEW YUHIB Yy IIBUJKO3MIHHOMY HHU(PPOBOMY CYCIIIBCTBI.
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I'puuyn BikTopist BitajiiBHa

BUHUTCIIb I[aHCBKOi MOBU
CUCTEMA OCBITH Y JIAHII

AHortanisi. KII040BUM MOHATTAM, IO XapaKTepuUsye, IMPOIECH CBITOBOTO
pO3BUTKY, € ocBiTa. [lin BmimMBOM mioOamizaili CBITOBOi OCBITH IOCHUIIIOETHCS
IHHOBallIMHUKA  PO3BUTOK  BHUPOOHMIITBA,  CTBOPIOIOTBCS  poOodl  MicCUd,
Y0 CKOHAJIOKOTHCA PHUHKOBI BIJIHOCHHHU, BIJIOYBa€ThHCS Jibepaiizariis
30BHIITHBOEKOHOMIYHOI MOJIITUKH, 3pOCTa€ 100poOyT HaceneHHs [1].

Karwuosi ciaoBa: Studievalg Danmark, uddannelser til unge, Universitet,

Forskningsministeriets, Uddannelses, Studieproven.

OcHoBHI HaykoBi pesyabTaTu. Jlns Toro, mo0 BCTYNUTH [0 JAaHCHKOTO
yHIBEpCUTETY MOTpiOHO ckjacTtu TecT “Studieproven”, sKUil CKIagaeTbes 3
MUChMOBOT Ta ycHO1 yactuHu. [llo6 Bmamo ckmactu 1ieii tect, Bu maete BomomiTu
JAHCHKOIO, YATATH TEKCTH 1 BOJIOAITH JAHCHKOIO Ha PiBHI JOCBiIYeHOMY piBHI. TecT
CKJIQAETHCS 3 MUCHMOBOI Ta YCHOI YacTUHU [2].

3n00yBiM podeciiiny OCBITY, BU CTaeTe KBaTi(hiKOBAHUM IMPAI[IBHUKOM MTEBHOI
npodecii micliis 3aBepIlieHHs] YUHIBCTBA. Hampukiiaa, BU MOXKETE CTaTH CaliBHUKOM,
MIPOJIaBIIEM-KOHCYIBTAaHTOM, TECJICH0 a00 COIllaIbHUM TparliBHUKOM. [liciis nboro Bu
Ma€Te MOXKJIMBICTD MTPOJOBKUTYA HaBYaHHSI.

Icnye Omu3pbko 100 mporpam mnpodeciiiHOro HaBYaHHS PI3HUX PIBHIB Ta

crneriamizamiii. barato 3 HUX MOXKHA TIPOWUTH 3 3M00YTTSIM CTyIeHs OakanaBpa (eux).
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Ile o3Hauae, 0 BM BHUBYAETE MPEAMETH HA PIBHI CTApUIOi IIKOJM Ta CTAa€Te
OHOYACHO KBaji(hiKOBAHUM IPAI[IBHUKOM Ta CTyAEHTOM [3].

Jlns BCcTymy 10 3akiaay BuUIoi ocBiTH B JlaHii moTpiOeH arectar mpo
3aKIHYEHHS cepeaHboi MIKOIU.CBIAOUTBO MPO 3A00YTTS MOBHOI 3araibHOI CepeaHbOI
ocBiTH (Bumane 3 2019) abo Atecrar Npo MOBHY 3arajibHy CEPEIHIO OCBITY (BUIAHUM
3 1999 no 2018), orpumani B VYKpaiHi, ai0Th 3MOry BCTYNHTH Ha MPOrpaMu
akaZeMiuHO1 mpodeciitHoi 0CcBITH Ta MpodeciiiHi akanaBpChKi MPOTPAMH.

Bctyn Ha yHIBepcHTETChKI OakalaBpChKi MporpaMd MOXKE IMOTpeOyBaTu
BHUBUYEHHS JOJATKOBUX KypCIB (IMB. HUXKYE). 3apaxyBaHHS Ha JI€AKl IPOrpPaMH MOXeE
noTpeOyBaTH CKJIAJaHHs BCTYITHOIO ICIUTY a00 MOJaHHS MOPT(OII0 XyI0KHIX POOIT.

PimenHs npo BCTym npuiiMae BUIUMN HAaBYAJIBHHUM 3akiiaj O6e3mocepennbo. Bin
K€ BCTAHOBJIIOE KOHKPETHI BUMOTH JI0 aDITypi€HTIB, SIKi 3a3BUYail BKJIIOYAIOTh PIBEHb
3HaHHS JAHChKOI ab0 aHMIIKAChKOI MOBH, PIBEHb 3HAHb BUBYEHUX MPEIMETIB,
KUIBKICTh OaliB 3 OKpEeMHUX MPEAMETIB 1 3arajdbHUM cepeAHiit Oan. BinmosimHo
NUTaHHS, Y BiANOBiZaeTe Bu BuMoOram nansi BCTyNy Ha Ty Yd IHIIY MpOTpamy
IIEBHOTO HABYAJIBHOTO 3aKJaay, IOTPIOHO ajpecyBaTH O€3MOCEPEIHBO ILOMY
3aKiany.

Ocobu, mo oTpuMaiau akaaeMiuHy MpodeciiiHy OCBITY, MOXYTb OTpHUMATU
CTymiHb OakajaBpa 3 Ti€i X caMmoi CIemiaJIbHOCTI 3a CKOpoYeHUMH (top-up)
nporpamamu. OcoOu, 10 3aBepmiiid 1 LMKI OCBITH (OTpUMaNM KBaji(iKalito
OakanaBpa), MalOTh NMPABO BCTYNMHUTH HA 2 TIUKJI (KBajidikaiis mMarictpa) [4].

BucnoBku. OTxe, 3Ba)KalOuM Ha BUIIE IMEPEPAXOBAHE, MOXKHA CKa3aTH, W10
OCBITa € OCHOBOIO I1HTEJIEKTYaJlbHOI0, JYXOBHOIO, (I3UYHOIO 1 KYyJIBTYPHOIO
PO3BUTKY OCOOHMCTOCTi, 1 yCHIIHOI comiam3aiii, eKOHOMIYHOTO J00po0yTYy,
3alOPYKOK0  PO3BUTKY CYCHIILCTBA, O00’€IHAHOTO CIUIBHUMU I[IHHOCTSIMHU 1
KYJBTYpOIO, Ta JIEP>KaBU.

MeTo10 OCBiTH € BCEOIYHUI PO3BUTOK JIOAWHU SK OCOOMCTOCTI Ta HAWBHIIOL
IIHHOCTI CYCIUJIbCTBA, 1i TaJaHTIB, IHTEJIEKTyaJlbHUX, TBOPYMX 1 (DI3UYHUX
3M10HOCTEH, (opMyBaHHS I[IHHOCTEH 1 HEOOXIMHUX HJis YCIIIIHOI caMopeai3artii

KOMITIETEHTHOCTEH. [5]
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HarmionansHuii yHIBEPCUTET BOJHOTO TOCTIOAAPCTBA Ta IPUPOAOKOPUCTYBAHHS

M. PiBHe, Ykpaina

KOPIIYC MOBMU: IIEPCIIEKTUBU TA BUK/IUKHU

AHoTanisi. Y cTarTi po3nISIHYTO MOBHHUM KOPIYC $IK OAMH 13 KIIIOYOBHX
IHCTPYMEHTIB Cy4aCHOTO MOBO3HaBCTBAa. ABTOPH OKPECIIOIOTh OCHOBHI HIAXOAHM A0
PO3YMIHHS 1IBOIO TMOHSTTS Ta BHU3HAYalOTh WOr0 pOJb y JIHIBICTUYHUX
TOCIIJIKEHHSX, JIEKCUKOrpadii, Mepekiago3HaBCTBl Ta OCBITHIM MpakTuiil. Takox
MPOAHATI30BaHO TEPCINEKTUBH BUKOPUCTAHHS KOPIYCHUX TEXHOJIOTIH y 3B’S3KY 3
PO3BUTKOM LU(POBUX PECYPCIB Ta MITYYHOIO 1HTENEKTY. OCOONMBY yBary npHILIEHO
mpoOiieMaM Penpe3eHTaTUBHOCTI KOPITYCiB, SKOCTI JIHTBICTUYHOI PO3MITKH Ta
BUKJIMKaM, LI0 BHHUKAIOTh MPU CTBOPEHHI N PO3BUTKY YKPAiHCBKUX MOBHHX
KOPITYCIB.

KurouoBi cjioBa: MOBHUN KOpIyc, KOpITyCHa JIIHTBICTHMKA, HAIllOHAJIHHHIMA

KOpITyC MOBH, LIU(POBI MOBHI pECYPCH, IUTYYHUN IHTEIIEKT.

Ha cyuyacHoMy eTami pO3BUTKY MOBO3HABCTBa OCOOJIMBY YBary JOCIIJIHUKIB
MpUBEPTAE KOPIYCHA JIIHIBICTHKA, IO TPYHTYETHCS HAa BUKOPUCTAHHI MOBHUX
KOPITYCiB. Y T0JI€ 30py HAyKOBI[IB MOTPAIUIAIOTH MUTAHHS MPO 1CTOPIF0 CTAHOBIICHHS
KOpITyCHO1 JHHTBICTHKA Ta 1ii cydacHuii cran (B. JKykoBchbka), ocoOmmBOCTI
3aCTOCYBaHHS 3aC001B KOPIYCHOI JIHTBICTUKH JJIs1 MOKPALIEHHS SIKOCTI MepeKaay Ta
ontumizaiii oro npouecy (H. Bapemikina, I'. I'po3a), posb JIHTBICTUYHUX KOPITYCIiB

B 00poO0I11 TpupoiHoi MoBH (JI. MorenbHMIIbKA) Ta 1H.
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VY po3Binali MOBHHI KOPIYC TPAKTyeMO SIK CHUCTEMAaTHU30BaHY EJIEKTPOHHY
CYKYITHICTh TEKCTIB, CTBOPEHY 3a HAyKOBO OOTPYHTOBAaHMMH TPUHIIAIIAMHA Ta
IpU3HAYEHY ISl JOCIHIKEHHs peanbHOro (yHKIIOHYBaHHS MOBH. Ha BiaMiHY BiA
TpaJULIHHUAX OMHCIB MOBHOI CHCTEMH, KOPIYCH HAOTh 3MOTY aHaji3yBaTH MOBHI
SBUIIIAa HA OCHOBI aBTEHTUYHOTO MaTepiaiy.

MoOBHI KOpITyCH BiIrparoTh BAXKJIUBY pOJb Y BUBYEHHI JIEKCUKH, TPAMaTHUKU Ta
CTWIICTHKA. BOHW O3BOJSIOTh BH3HAYaTH YACTOTHICTh MOBHHUX OJIMHHIIb,
NPOCTEKYBaTH OCOOIMBOCTI IX YKHMBAHHS B PI3HHUX JKaHpax 1 CTWISX, a TaKOX
BUSIBIISITH MOBHI 3aKOHOMIPHOCTI. 3aBISIKH IIbOMY KOPITYCH YaCTO BUKOPHUCTOBYIOTH Y
nekcukorpadii, nepeksiaJo3HaBCTBI Ta MOBHIM OCBITi. POOOTa 3 KOPIyCHUMHU JaHUMU
cipusie GopMyBaHHIO 00’ €KTUBHOTO YSBJICHHS IIPO MOBHY HOPMY Ta CyYaCHUM CTaH
MOBH.

3HayH1 NEPCTIEKTUBY PO3BUTKY MOBHHUX KOPITYCiB MOB’s13aH1 3 BUKOPUCTAHHIM
upoBUX TEXHOJIOTM 1 ImITydHOoro iHTenekry. Kopmycu € ocHOBow s
aBTOMATUYHOTO TIEPEKIIa Ty, IEPEBIPKU MPABOMUCY, aHAli3y MOBICHHS Ta CTBOPEHHS
MOBHUX Mojieneil. OcoO0nmmMBoro 3HadyeHHs1 Ha0yBa€e PO3BUTOK HaI[lOHATBHUX KOPIYCIB,
30KpeMa KOpITyCy YKpPaiHChbKO1 MOBH, KU 3a0e31euye i MOBHOLIIHHE MPEACTaBICHHS
B IM(POBOMY MPOCTOP1 Ta CIpHsie 30epeKEHHI0 MOBHOI caMOOyTHOCTI.

BoaHoyac po3BHTOK KOPITYCHOI1 JIIHTBICTUKU CYIPOBOIKYETHCS TEBHUMH
TpynHouamu. Cepel OCHOBHUX BHUKJIMKIB: MPOOJeMa pernpe3eHTaTUBHOCTI KOPITYCIB,
CKJIQJHICTh SIKICHOI JIHTBICTUYHOI PO3MITKHM Ta MUTAaHHA JOTPUMAHHS aBTOPCHKOTO
npaBa. I yKpaiHCBKUX KOPIMYCHHX IMPOEKTIB aKTyaJbHUMH 3aJTUIIAIOTHCS TAKOXK
HeJOCTaTHE (iHAHCYBaHHS Ta moTpeba y (axiBIsgX, SKI MOENHYIOTh 3HAHHA 3
MOBO3HABCTBa Ta 1HPOPMAIIHHUX TEXHOJIOTIH.

TakuM 4YHHOM, MOBHI KOPIYCH € BaXKJIMBUM IHCTPYMEHTOM CY4YacCHOTO
MOBO3HABCTBa, IO BIJKPUBAE IMUPOKI MOXJIMBOCTI JIsi HAYKOBUX JOCHIIKEHB 1
OCBITHBOI JisITLHOCTI. BomHoOUac iX epeKkTHBHE BUKOPUCTAHHS MOTPEOYE MOIATBIIIOTO
PO3BUTKY KOPIIYCHHX PECypCiB Ta MDKIUCHMIUTIHApHOI cmiBmpaii. Ilepcnexkruru
NOJANbIINX PO3BIIOK BOAYaeEMO y OLIbII PO3JIOTOMY aHali3i MOBHHM KOPITYCIiB

YKpaiHChKO1, aHIIIIMCHKOT Ta HIMEI[LKOT MOB y 31CTAaBHOMY aCIEKTi.
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3100yBay OCBITH 2 KYPCYy OCBITHBOI Mporpamu « Exosiorisn»
HarionansHuit yHiBepCUTET

BOJHOT'O TOCMHOJIaPCTBA Ta MPUPOTOKOPUCTYBAHHS

M. PiBHe, Ykpaina

CUHOHIMIYHI CIOBHUKHU AHI'JIIMCBKOI TA YKPATHCBKOI MOB:
3ICTABHUM ACIHEKT

AHoTanisi. Y poOOTI NMPOBEJAEHO 31CTaBHUHM aHaJ3 JEKCUKOTpadiyHOTO OMUCY
CUHOHIMII B aHMVIWCBKIA Ta YKpaiHChKIM MoOBax. JlOCHIIKEHO METOJIUKY
BUOKPEMJICHHSI CEMaHTHYHUX JOMIHAHT Ta AUQEPEHINaIio BiATIHKIB 3HAYE€Hb Yy
MeXaxX CHUHOHIMIYHUX psaiB. OcoOnuBy yBary NMpUAUICHO BUSIBJICHHIO CIUIBHUX Ta
cnenu@iuHuX pUC Y CTPYKTYpPYBaHHI Cy4aCHUX CIOBHUKIB CHHOHIMIB, IO €
BKJIMBUM JIJIs1 TEOPIi IEPEKIIaay Ta MPUKIAIHOI JTIHTBICTHKH.

KurouoBi cioBa: 3icTaBHa Jekcukorpadis, CUHOHIMIYHUN psJl, CEMaHTUYHA
JOMIHAaHTa,  [apaJurMaTHKa,  JIEKCUKO-CEMaHTHMYHa  CHCTeMa,  MIKMOBHA

€KBIBAJICHTHICTD.

Ha cyuacHoMy eTami JIIHTBICTUYHOTO PO3BHUTKY Jl€[jajli YacTillle y TOJe 30py
JOCJIITHUKIB TIOTPAIUISE€ MMUTAHHS MPO MICIIE CHHOHIMIB Ta CUHOHIMIYHUX CJIOBHHKIB
cepen IHIMX Yy JIEKCUKOHI Ti€el YW Ti€ei MOBH. Y CBOiX PO3BIIKAaX HAYKOBIII
HaMaraloTbCsl CXapaKTepU3yBaTH TEOPETHYHI 3acaayd CHHOHIMII B YKpailHCHKiM MOBI
(JI. ByOnuk), 1OCTIANTH JIGKCUYHI CHHOHIMM Ha HAI[lOHAJIBHIA OCHOBI B YKPaiHCHKIN
HAayKOBO-TeXHIuHIM TepMiHoiorii (O. MapTuHsK), OKpPECIUTH CHHOHIMIIO Ta

aHTOHIMIIO B cywacHii aHrmiidicekii MoBi (O. PyOameBchbka, A. Benuka) Ta iH.
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HazBani HampairoBaHHSI aBTOpPIB 3aCBIAUYIOTh HEAOUSKY aKTYaJbHICTh JOCIIIKEHb
HA TPEeIMET BUBYCHHS CHHOHIMIYHOTO OararcTBa Ha Cy4aCHOMY e€Tamil pPO3BHUTKY
MOBO3HABCTBA.

Meta pO3BIAKM — CXapakTepu3yBaTh pOJIb CHHOHIMIYHUX CJIOBHHKIB B
YKpaiHCBhKIM Ta aHTJIIMChKIM MOBax.

3icTaBHAa  JIEKCHKOJIOTiSI ~Ta  JieKkcukorpadis Ha  Cy4acHOMY  eTarll
30CEPEIKYIOThCSI Ha JETAThbHOMY TIOPIBHSUIBHOMY aHalli31 JIGKCUKO-CEMaHTUIHUX
CHUCTeM Ppi3HUX MOB. li HepIIOYeproBMM 3aBJAaHHSAM € ONHC pPO30LKHOCTEH —Ta
no1i0HOCTEN y 3HAUYEHHSX, JIEKCUKO-CEMAaHTHUHUX TPpyHax TO MOJSX MOPIBHIOBAHUX
MOB. Y IIbOMY KOHTEKCTI CHHOHIMISI TIOCTa€ #AK HalBaxiIuBima ¢opma
napaJurMaTUYHUX 3B’SI3KiB, J€ CJIOBa, M0 HajleXaTb JO OJHIEl MIATPYIH
(HampuKJIa, Ji€CIOBaA PyXy a00 COPUNHATTA ), KOHTPACTYIOTh OJHE 3 OJTHUM Y MeXax
CHUIBHOTO KOHTEKCTY.

JlocmipkeHHsT TOKa3yloTh, IO aHIJIMChbKa Ta YKpAiHChKa JIEKCMKAa MaroTh
CIUIbHI TUIaCTH, C()OPMOBaHI Mij BIULIUBOM COIIaIbHUX, MOJITUYHUX Ta 1ICTOPUYHUX
dakTopiB. OHaK TPUHIIMITN KOHTPACTUBHOT Kiacuikallii JIEeKCUKOHY 0a3yrOThCs Ha
PO3pI3HEHHI KOHOTAaTUBHUX 3HAYEHb Ta CHEHM(PIYHUX CTHUIICTHUHUX (PYHKIIN CIIB.
CHUHOHIMIYHI CJIOBHMKHM O0OX MOB TMparHyTh CHCTEMaTH3yBaTH IIl BIJIMIHHOCTI,
JIOTIOMAararoyi KOPUCTyBadeBl 0OpaTH HAWO1IbII TOUYHY OJUHUIIO — BiJl HEUTPAIbHOI
JOMIHAHTH 10 CTHJIICTUHYHO MapKOBAaHOTO CUHOHIMA.

BaxxnuBuM acrekToM 3ICTaBHOTO aHaNi3y € BHUBYEHHS 130MOpJI3My Ta
anoMopdi3My CEMaHTUUYHHUX CTPYKTyp. Lle 103BOJsiE MPOCTEKUTH, SIK YHIBEpCATIbHI
MOHSTTS BTUIIOIOTHCS y CHEUM(PIUHMUX I KOKHOI MOBU CHHOHIMIYHUX PSIKAX.
Hampuknan, anrmiiicbka JeKCHKOrpadiss 4acTo MPOMOHYE MHUPITY AudEpeHITiaIiio
CUHOHIMIB JIATUHCHKOTO Ta HIMEUBKOTO MOXO/KEHHS, TOJl K YKpaiHChbKa Tpagullis
aKLIEHTY€ Ha CIIOBOTBIPHUX Ta EMOLIMHO-EKCIIPECUBHUX MOKIMBOCTSAX MOBH.

OcobmuBa yBara B CHHOHIMIYHUX CIIOBHUKAaX NPUIUISETHCS AudepeHIianii
JEHOTATUBHUX Ta KOHOTATUBHUX €JIEMEHTIB 3HaueHHs. Hampuknan, BuUOIp Mix
cuHOHIMamu 10 choose — to select B anrmiiichkiii MOBI a00 BHOMpaTH — OOMpATH B

YKpaTHCBKIN 3aJIeKUTh BiJ] KOHTEKCTYaJbHUX YMOB Ta CTUJIICTUYHOI METU MOBIIS.
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3icTaBHMI aHali3 J03BOJISIE€ BUSBUTH CHEHHU(IKY CHOTYydyBAaHOCTI (CHHTAarMaTHUKH)
CHUHOHIMIB, TI10 € HEOOX1THUM JJI aIeKBAaTHOTO BIATBOPEHHS 3MICTy MPHU MEPEKIIAII.
Takum yuHOM, 31CTaBHE BUBYEHHS CUHOHIMIYHHMX CJIOBHHKIB JI03BOJISIE TIMOIIIE
OCATHYTH BHYTPIIIHIO JIOTIKY KOXHOi MOBHM Ta 3a0€3MEUYUTH BHCOKY SKICTh
MDKKYJIBTYPHOT KOMYHiKarlii. [lepcnekTBu moaaapIimx po3Biok BOaYaeMo y OUIBII
JeTaJIbHOMY aHai31 CHHOHIMIYHUX JIEKCEM YKPaiHCBKOI, aHTJIHCHKOI Ta HIMEIbKOT

MOB Y 31CTaBHOMY aCIEKTI.
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Abstract. Military translation constitutes a highly specialized field in which
linguistic accuracy directly affects operational effectiveness, safety, and legal
compliance. Drawing on functionalist translation theory, terminological theory, and
relevance theory, the study analyzes how military concepts are structured, transferred,
and adapted across languages and institutional contexts. Special attention is paid to
genre-specific requirements of military texts such as technical manuals, doctrinal
publications, intelligence reports, and operational orders. The study further discusses
strategies for achieving functional and conceptual equivalence, including the use of
standardized terminological resources, conceptual analysis, modulation, explicitation,
and quality assurance procedures. It also addresses the impact of emerging
technologies, such as computer-assisted translation tools and machine translation, on
military translation practices. The findings highlight the necessity of combining
theoretical frameworks with practical strategies to ensure accurate, reliable, and
operationally effective translation in multilingual military environments.

Keywords: military translation, military terminology, terminological accuracy,
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Military translation represents one of the most demanding and consequential
domains of specialized translation, where precision can determine operational success
or failure. The translation of military documentation requires not only linguistic
proficiency but also deep understanding of military terminology, organizational
structures, and operational contexts across different nations and languages. The
translator’s task is not only to convey the meaning of the original text but also to
ensure terminological accuracy and interlingual correspondence, which are essential
for maintaining operational clarity, safety, and legal consistency. Inaccuracies or
misinterpretations in military translation can lead to severe misunderstandings,
operational failures, or even violations of international law.

Military terminology constitutes a highly specialized lexicon characterized by
several distinctive features. First, it exhibits extreme precision, as military
communication demands unambiguous understanding where misinterpretation could
have catastrophic consequences. Terms like fire mission, rules of engagement, or
collateral damage carry specific operational meanings that differ substantially from
their civilian usage. Second, military terminology demonstrates significant cultural
and institutional embeddedness. Each military organization develops its own
linguistic conventions, acronyms, and conceptual frameworks shaped by national
defense doctrines, historical experiences, and operational practices. The term
company in US military contexts refers to a unit of approximately 100-200 soldiers,
while equivalent formations in other militaries may be designated differently and
possess distinct organizational characteristics. Third, military vocabulary evolves
rapidly in response to technological innovation and changing warfare paradigms.
Contemporary military translation must accommodate emerging concepts such as
cyber domain operations, unmanned aerial systems, and hybrid warfare — terms that
may lack established equivalents in target languages or require careful adaptation to
existing terminological systems.

Several theoretical approaches inform the practice of military translation.
Functionalist translation theory, particularly Skopos theory developed by Hans

Vermeer, proves especially relevant [1]. This approach emphasizes that translation
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purpose determines translational strategies, suggesting that military translations must
prioritize operational functionality over literal fidelity. A field manual translated for
allied forces may require different approaches than intelligence documents translated
for analysis purposes.

Terminological theory, grounded in the work of Eugen Wiister [2] and further
developed by scholars like Maria Teresa Cabré [3], provides frameworks for
understanding concept systems within specialized domains. Military terminology
functions as a structured system where terms relate hierarchically and associatively.
Understanding these relationships proves essential for achieving accurate interlingual
correspondence, as direct lexical equivalence rarely captures the full conceptual
framework.

Relevance theory, proposed by Dan Sperber and Deirdre Wilson [4], offers
insights into how military texts achieve optimal relevance for target audiences.
Military translators must balance the cognitive effort required to process translated
texts against the contextual effects achieved, ensuring that translations communicate
efficiently within operational constraints.

Military translators confront numerous obstacles in achieving terminological
precision. Anisomorphism — the lack of one-to-one correspondence between
languages — creates fundamental difficulties. Military organizational structures, ranks,
weapons systems, and tactical concepts may not align across different armed forces.
The French rank adjudant occupies a position within the NCO hierarchy that doesn’t
correspond precisely to any single English-language rank, requiring contextual
adaptation rather than simple substitution.

False friends represent another significant hazard. Terms that appear similar
across languages may carry divergent military meanings. The Ukrainian term brigade
historically designated a much larger formation than its NATO counterpart, while
sharing orthographic similarity. Such discrepancies can lead to serious
misunderstandings in intelligence assessment or operational planning.

Neologisms and technological terminology present ongoing challenges. As

military technology advances, new systems require naming conventions that may be
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language-specific. Translation of terms like directed energy weapons or autonomous
lethal systems requires determining whether to use loan words, create calques, or
develop entirely new target-language terminology — decisions with implications for
standardization across military documentation.

Acronyms and abbreviations pervade military communication, creating
particular translation difficulties. While some acronyms achieve international
recognition (NATO, AWACS), many remain language-specific. Translators must
determine whether to preserve source-language acronyms with explanatory glosses,
create target-language acronyms, or expand terms fully — each choice affecting
document length, readability, and cross-reference functionality.

Achieving effective interlingual correspondence requires systematic approaches
that extend beyond word-level translation. Conceptual analysis forms the foundation
of accurate military translation. Translators must first fully comprehend source-
language concepts within their complete military context before seeking target-
language correspondences. This process often involves extensive research into
military doctrines, organizational charts, and technical specifications.

Functional equivalence represents a key strategy when direct terminological
correspondence proves impossible. Rather than seeking lexical matches, translators
identify terms that fulfill equivalent functional roles within target military systems.
The translation of squad automatic weapon into languages whose militaries organize
fire teams differently may require identifying the functionally equivalent automatic
weapon used at comparable organizational levels.

Terminological databases and standardized glossaries prove invaluable for
maintaining consistency. NATO maintains multilingual terminology databases
(NATO Term) [6] that provide authoritative translations for alliance-wide
communication. National defense establishments similarly develop official
terminology resources. However, these databases inevitably lag behind rapidly
evolving military vocabulary, requiring translators to make informed decisions about

emerging concepts.
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Modulation and transposition — translation techniques identified by Jean-Paul
Vinay and Jean Darbelnet — frequently prove necessary in military translation.
Modulation involves changing the point of view or perspective, as when translating
passive constructions common in English military writing into languages preferring
active voice. Transposition requires shifting grammatical categories, such as
rendering noun phrases as verbal constructions to achieve natural target-language
expression while preserving operational meaning.

Explicitation and implicitation techniques help bridge cultural and contextual
gaps. Military texts often rely on shared knowledge within specific military
communities. Translators may need to make implicit information explicit when
translating for audiences lacking this background knowledge, or conversely, omit
redundant information when the target audience possesses greater familiarity with
discussed concepts.

Different categories of military documentation pose distinct translation
challenges [7]. Technical manuals require extreme precision in procedural
descriptions, as operators must be able to maintain, operate, and troubleshoot
complex systems based on translated instructions. Measurement units, part
designations, and technical specifications demand meticulous accuracy, with errors
potentially resulting in equipment damage or personnel injury. Doctrinal publications
establish conceptual frameworks for military operations. Translating doctrine requires
sensitivity to differences in military philosophy and operational culture. Terms like
mission command or maneuver warfare embody specific command philosophies that
may not align with target-culture military traditions, necessitating careful adaptation
or extensive contextualization.

Intelligence documents demand particular attention to sourcing and uncertainty
markers. Military intelligence employs standardized probability expressions and
confidence levels that must be translated consistently to maintain analytical integrity.
The NATO standardized probability expressions (almost certain, probable, unlikely)
require exact translation to preserve risk assessment accuracy. Orders and operational

plans combine temporal urgency with absolute precision. Military orders follow
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highly structured formats with specific sections conveying distinct information types.
Translators must maintain these organizational conventions while ensuring that
timelines, locations, and task assignments remain unambiguous. The standard five-
paragraph field order format used in many NATO militaries provides a structural
framework that facilitates translation but requires intimate familiarity with each
component’s function.

Given the high stakes of military translation, robust quality assurance
mechanisms prove essential. Back-translation, where translated texts are translated
back into the source language by independent translators, helps identify discrepancies
and ambiguities. Subject matter expert review ensures that translated texts accurately
convey operational and technical content, catching errors that linguistically
competent translators without military expertise might overlook.

Standardization efforts aim to enhance interoperability and reduce translation
variability. NATO’s Standardization Office develops standardized terminology
across alliance languages, facilitating coalition operations. Similarly, the European
Defence Agency promotes terminological harmonization among EU member states.
However, perfect standardization remains elusive given the dynamic nature of
military affairs and the distinct linguistic structures of member nations’ languages.

Translation memory systems and computer-assisted translation (CAT) tools
increasingly support military translation, enabling consistency across large
documentation sets and facilitating terminology management. However, these
technologies require careful implementation. Military documents often contain
sensitive information requiring secure translation environments, and machine
translation quality for specialized military terminology remains variable,
necessitating extensive human review.

The translation of NATO documents illustrates both achievements and ongoing
challenges in multilingual military cooperation. NATO’s bilingual framework
(English and French as official languages) requires constant translation and

interpretation. Terms like graduated response or collective defense have achieved
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relatively stable translations, but emerging concepts in cyber defense and hybrid
threats continue to generate terminological debate across alliance members.

The translation of weapons systems documentation presents particular
complexity. When the United States provides military equipment to allied nations,
accompanying technical documentation must be translated with absolute accuracy.
The F-35 Joint Strike Fighter program, involving multiple partner nations, required
extensive translation and localization of technical manuals, maintenance procedures,
and training materials into numerous languages while maintaining technical precision
and standardized procedures across all operators.

Acrtificial intelligence and neural machine translation show promise for military
translation but also pose challenges. While these technologies can process large
volumes of text rapidly, they frequently struggle with the nuanced, context-dependent
nature of military terminology. Machine translation systems may not recognize that
the same term carries different meanings in different operational contexts or may fail
to maintain consistency with established military terminology standards.

Augmented reality and real-time translation technologies may transform
operational translation in field environments, enabling rapid communication across
language barriers. However, implementing such technologies in secure military
environments requires addressing significant cybersecurity concerns and ensuring
reliability under adverse conditions.

The proliferation of multilingual operations, particularly in peacekeeping and
coalition contexts, will likely drive continued investment in military translation
capabilities. As military operations increasingly involve diverse international
partners, the ability to achieve accurate interlingual correspondence becomes ever
more critical to operational success.

Translating military documentation demands exceptional skill in navigating the
intersection of linguistic precision, technical accuracy, and cultural adaptation.
Terminological accuracy and interlingual correspondence in this domain require not
merely language proficiency but deep understanding of military systems, operational

contexts, and the consequential nature of military communication. The theoretical
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frameworks of functionalist translation, terminological theory, and relevance theory
provide valuable lenses for understanding military translation challenges, while
practical strategies involving conceptual analysis, functional equivalence, and
systematic quality assurance enable translators to produce reliable military texts
across languages.

As warfare continues to evolve and military operations become increasingly
multilateral, the importance of skilled military translation will only grow. Success
requires ongoing investment in translator training, terminological standardization,
appropriate technological tools, and recognition of translation as a critical capability
for military effectiveness. The stakes of military translation — measured in operational
success, alliance cohesion, and ultimately human lives — demand continued scholarly

attention and professional development in this vital specialized translation domain.
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PSYCHOLOGY AND
PSYCHIATRY

YK 159.942.5:616.89

Kpyk Tersina OnexcanapiBHa
3M00yBaydKa OCBITH IPYroro (MariCTepChbKOTO) PiBHS
cnemiaiabHocTi 053 [Meuxonoris

HarnionansHuit yHiBepcutetr «OCTpo3bKa akajaeMis

JOCJAIIXKEHHS EMOIIMHOI'O IHTEJEKTY B OCIB I3
BUPAKEHUMU IICUXOCOMATHYHUMU CKAPT'AMU

AHoOTalisi. Y CTarTi NpEeACTaBICHO PE3YJbTaTH EMITPUYHOTO JOCIIIKECHHS
E€MOIIMHOTO 1HTEJIEKTY JOPOCIUX 0ci0 3  BUPAKEHUMHU TCUXOCOMATUYHUMHU
ckapramu. BusBieHo, 1o y BUOipIli nepeBaxkae miIBUIICHUN pIBEHb COMAaTH3AaIlli, 110
MIPOSIBJISIETHCSL HAcCaAMIIEpe/l y CKapraXx Ha BUCHAXKEHHS Ta Olb y PI3HHX YacTHUHAaX
TiJla Ta AUCTPECY 3a BIAHOCHO MOMIPHOI BUPAKEHOCTI TPUBOKHUX 1 JENPECHUBHUX
CUMIITOMIB, & TaKOX BHUSBJIIETHCS HEPIBHOMIPHHUM MPOSB €MOIIMHOTO IHTEIEKTY 3
BUpPAXEHUMHU JAepiuuTaMud B YIpaBiIiHHI eMolisiMu. 3’sicoBaHO, MO A ocid 13
HIDKYMM PIBHEM €MOIIIMHOI 0013HAHOCTI Ta BHYTPIIIHHOOCOOUCTICHOTO €MOIIIMHOTO
1HTEJICKTY XapaKTepHi OUIbII BHUpa)XeHI CEepIeBl CKapru, OOJbOBI CUMIITOMHU Ta
3arajibHa CcOMaTH3allisi, TOJl SK BHUIIUA PIBEHb MI)KOCOOMCTICHOTO €MOIIMHOTrO
IHTEJIEKTY B OKPEMHUX BUIAJAKaX MOETHYETHCS 3 IMiJBUIEHUM PIBHEM €MOLIWHOTO Ta
(13UYHOTO BUCHAXXEHHs. BH3HAue€HO pOJIb EMOINWHOIO 1HTEJNEKTY Yy Mpolecax
MICUXOCOMAaTH3AaIllT JOPOCIUX 0Ci0.

KuarwuoBi ciaoBa: emomivinuii  iaTenekt (EI), mncuxocomatwuni ckaprw,

coMaTu3arlis, TMCTpec, TPUBOKHICTh, €MOILIIMHA PEeTyIIsIis.
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IocTranoBka npodJjieMu. Y CydacHHX yMOBaX 3pOCTaHHS XPOHIYHOTO CTPECy Ta
MICUXOEMOIIMHOTO HABAHTAXKEHHS ICUXOCOMATHYHI CKapry Ha0yBarOTh MOMIMPEHHS 1
4acTO TOEMHYIOTHCS 3 TPUBOKHUMHU Ta JCMPECUBHUMH CHMIOTOMaMH. Y MeXax
CydyacHUX KIIHIKO-TICUXOJOT1YHUX 1 mncuxocoMarnunux miaxoaiB (K. Kpenke,
JIx. JI. Ixekcon, JIx. YemOepnin; C. Makcumenko, H. IlleBuenko) migkpecieHo,
0 I1HTEHCHUBHICTh 1 CTIMKICTh COMATHYHUX CHUMIOTOMIB MOXXE MIATPUMYBATHCS
MICUXOJIOTIYHUMHU YUHHUKAMHU, 30KpeMa OCOOJMBOCTSIMU €MOIIMHOI 0013HAHOCTI,
E€MOIIIMHOI peryJsIii Ta crocodamMu ompaioBaHHs aeKTUBHOTO JOCBITY. Y LOMY
KOHTEeKCTI El po3risiHeMo K BaXJIMBUH pecypc ajamnTallli, 10 ONOCEPEAKOBYE
B32€EMO3B 30K MK €MOIIIMHIUMU MEPEKUBAHHIMU Ta TUIECHUM (DYHKITIOHYBAHHSIM.

AHaJIi3 OCTAHHIX J0C/iIKeHb Ta myOaikanii. [{oHATTS eMOIIHOTO THTENEKTY
€ TPEeaMETOM JIOCHTIPKEHHS HU3KU ykpaiHchkux (M. Abryctiok, . Apmasa,
O. Brnacoga, O. I'puniuk, B. 3apunbka, H. Kospura, O. Yebukin, E. Hocenko Ta iH.)
ta 3apyovkHux (P. bap-On, K. Kennon, JI. Kapyzo, /. T'oynman, A. i ®aGio,
JI. Moppic, Ta 1H.) HaykoBmiB. Po3yminHs ocoO6muBocteii EI B ocid 3
MICUXOCOMAaTUYHUMH TIPOSBAaMH OyJI0 TIPEIMETOM  JTOCIIKCHHS y Tparsix
E. Apcnanorny, C. banepmxki, k. Ilantemimica, JI. EBanc, JI. Kiocceca,
J. lllextepa, a Takoxx ykpaiHCcbkux pmociuinHukiB I'. BacwunbeBoi, A. T'inbman,
O. I'punuk, H. Kynemi, M. TumodieBoi, FO. UucroBcbkoi Ta 1H. I[lonmpu HHU3KY
JOCIIKEHb 3 MUTaHb El, mcuxocoMaTHYHUX CKapr Ta eMOIIHOT peryJsiii B yMoBax
cTpecy, mpoOjeMa KOMIUJIEKCHOTO BHBYEHHSI TICUXOJIOTIYHUX OCOOJUBOCTEH
€MOI[ITHOTO 1HTENEKTYy caMe€ B 0CI0 3 BUPAKEHUMM ICHUXOCOMATHYHUMM CKapraMmu
noTpedye OUTBII JETAIbHOTO HAYKOBOT'O OCMHUCIICHHS.

Meta cTaTTi — eMIIPUYHO AOCIIIUTH OCOOJIMBOCTI €MOIIHHOTIO 1HTEICKTY B
0ci0 3 BUPQKEHUMH IICUXOCOMATHYHUMH CKapTaMH.

MeToau aocCaiukeHHs1: meopemuyni (aHali3, CUCTEMATH3allis, TTOPIBHIHHS Ta
y3arajJlbHEHHSI HAYKOBUX JDKEpesl 13 TMpoOJIeMaTUKH EMOIIIMHOTO 1HTEJEKTY,
MICUXOCOMAaTUYHUX CKapr 1 TICUXOJIOTIYHUX YWHHHUKIB 1X TIPOSBY), eMNIpUUHI

(licceHchbkuit OMUTYBaJBHUK IcuxocomMaTHuHuX ckapr E. Bpenepa (GBB-24),
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YotupuBumipHa axketd cumnromiB — The Four-Dimensional Symptom
Questionnaire (4DSQ), IlIkana coMmaTnyHuX cUMITOMiB — Somatic Symptom Scale
— 8 (SSS-8), omuryBanpuuk «Emorriiiauii iHTenek™» H. Xomma, Meroauka
«EMmipuuHuil  iHAMKaTOp emoniiiHoro iHtenekty» («Emlm») . Jliocina B
ykpaiHoMoBHi# aganraiii O. BepiToBoi.

Buxiaan ocHoBHoro marepiany. Tpamumiiino monsarts EI posywmitors sk
CYKYITHICTh ~ €MOIIIHHO-COIIIaIbHUX ~ PHUC, M0 BIJOOpaXKaloTh 1HAWBITyalbHI
BIJIMIHHOCTI y CIOco0ax CHpUUHATTS W peryindmii emoriit [9, c. 425]. ¥V cinoBHUKY-
TOBIAHUKY
(H. Ko3upeBa) TepMmiH IHTEJIEKT BU3HAUYEHO SIK «CUCTEMY IMI3HABAJIBHUX 3A10HOCTEH
iHauBiga. Bummii piBenb po3BuTKy El BU3HaYaeThCs 3a piBHEM PO3BUTKY MUCIEHHS,
PO3IIAHYTOTO B €IHOCTI 3 IHIIMMH IMi3HaBaJbHUMH IPOLIECAMH — CIPHUUHATTSM,
nam’siTTIo, MOBOIO» [4, ¢. 23]. YV KOHTEKCTI 3pOCTaHHSI TCHUXOCOMATHYHUX CKapT
0co0MMBOi  akTyaldbHOCTI HaOyBae aHamiz El sk BaxkiIuMBOro perysisitopa
MICUXOEMOLIMHOTO CTaHy ocoOucTocTi. PO3BMHEHI HAaBUYKM YCBIIOMJIEHHS U
KEpyBaHHS €MOI[ISIMA CHPUSIIOTh 3HUKEHHIO BHYTPIINIHBOTO HAMpYKEHHS Ta
aJaniTUBHOMY pEaryBaHHIO Ha CTpEC, TOMAl SIK iX JAePIIUT MOXKE 3YMOBIIIOBATU
HAaKOMWYEHHS €MOIIMHOT Hampyrd Ta 1i TIJIECHE BiJpearyBaHHS, CTBOPIOIOYH
MepeyMOBH JUIsl BHHUKHEHHSI TICKXOCOMATHYHUX CKapT.

Pi3HOMaHITTSS HAyKOBMX MIAXOAIB JO OCMHCICHHS TICUXOCOMAaTHYHOI
MpoOJEeMAaTUKA 3YMOBUJIO BIAMIHHOCTI Y TIyMay€HHI TMOHSTTS «IICHUXOCOMATHKA.
Y  «CyuacHOMy TiOyMayHOMY TICHXOJOTIYHOMY cloBHUKY» B. Illamapa
MICUXOCOMATHKA BHU3HAYAETHCSA <«GSIK HAMpPSIM TICHXOJIOTIi, IO MJOCHTIIKY€E BILTUB
MICUXIYHUX YMHHUKIB Ha BUHUKHEHHS PI3HUX COMATHYHUX 3aXBOPIOBAHb, a TAKOX
TPAKTY€EThCS SIK CHHOHIM MOHATTS ICUXOCOMAaTUYHA MEAUIIMHAY [6, c. 411].

[Topsan 13 MOHATTSAM NCHUXOCOMAaTHKU Y HAYKOBIM JiTepaTypi BUKOPUCTOBYIOThH
TEpPMIH McuxocoMaTHyHi ckapru. CyyacHI HAyKOBIl BH3HAYalOTh 1€ MOHATTA SK
pe3yJabTaT MOpyIIeHb eMOIIMHOT Ta KOTHITUBHOT PETyJIslii, a He JUIIE SK HACTII0K
comatnyHoi marosorii. 3okpema, K. Kpenke Ta cmiBaBTOpu 3a3HayaroTh, IO NPHU

pO371aJii COMAaTUYHUX CUMIITOMIB MPOBIAHY POJIb BiAIrpae HaaMipHA 30CEPEIKEHICTh
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OCOOMCTOCTI Ha TUIECHUX BIMYYTTAX, NOEIHAHA 3 IJABUIICHOI TPUBOXKHICTIO,
KatacTpogizalli€ro CAMITOMIB Ta TPYIHOIIAMHU €MOIIIIHOI camoperymsii [8, c. 173].
ABTOpPM MIJAKPECIIOOTh, M0 e(QeKTUBHA IICUXOJIOTIYHA JOMoMora Mae OyTu
cupsiMoBaHa Ha (OPMYBaHHS aJaNTHBHUX CIIOCOOIB EMOIIIHHOTO pearyBaHHS,
3HMKEHHA (ikcallli Ha CUMITOMax Ta PO3BUTOK HAaBUYOK YCBIJIOMJICHHS 1 PEryJsiii
€MOIIIITHOTO CTaHy.

CydacHi gociipkeHHs, 30kpema amepukancbkux (E. Arslanoglou, S.Banerjee,
J. Pantelides, L. Evans, D. Kiosses) ta ykpaincbkux (A. I'imbman, O. I'punux,
H. Kynema, KO. UncroBchbka) HAyKOBILIB  MIATBEPIKYIOTh, IO Hallll €MOIL]l Ta
MCUXIYHUM CcTaH Oe3MocepeHb0 BIUIMBaIOTh Ha (izuune 3mopoB’s. Ctpec,
TpUBOTra, ACHpecis Ta 1HII IICMXOEMOIIMHI CTaHM HE TIIbKM BIUIMBAIOTh Ha
CaMOITOYYTTSI, ajie ¥ MiABUILYIOTh PU3UK CEPHO3HMX 3aXBOPIOBaHb. JloCiiIKeHHS,
MpoOBe/IeHE KOMaHJol BYeHuX Mij kepiBHUITBOM K. Kpenke — mpodecopa
Menuunoi mkonu YHiBepcutety IHmaianu (Indiana University School of Medicine) ta
HaykoBoro cmiBpoOiTHuKa IHctutryty Perenctpid (Regenstrief Institute, CIIIA),
MOKa3aJio, M0 y TMAII€HTIB 13 HU3bKUM PHU3UKOM CEPIIEBUX 3aXBOPIOBaHb TPHUBOKHI
MEePS)KUBAHHS YacTO CYIPOBOKYIOTHCS COMATHYHUMH CHMIITOMaMH, TaKUMHU SK
OUIb y TPy sIX, 1 IO JIKYBaHHS TPUBOTH MOXE TOKpAIlyBaTH KIiHiuHI [8].

VY rpynni 2024 - ciuni 2025 poky xkomnanisg 4Service y Mexkax Bceykpaincbkoi
porpaMu MeEHTaJdbHOro 3A0poB’s «Tu sAk?» (iHimiatuBu OneHu 3eJIeHCHKOT)
MPOBENIN BCEYKpaiHChKE JIOCTipKeHHs [5]. Pe3ynbraty mokaszalii BUCOKHWM PiBEHBb
€MOIII PECTIOHICHTIB, 110 CB1IYaTh MPO MCUXOJOTTYHHI CTPEC, a CaMe: TPUBOKHICTh
Tta Hanpyry — 58%, moripuienHs cHy — 50%, BucHaxeHicTb — 49%, noraHuit
Hactpiit — 49%, emoriiiny HecTaOUTbHICTE — 45%, pO3apaTyBaHHS YU 3JIICTh —
44% [5]. T'onmoBHuM (pakTopom ctpecy st 78% pecrnoHACHTIB € MOBHOMAcCIITaOHE
pOCiiicbke BTOPTHEHHS B YKpaiHy.

[IpoBenenmit TeOpeTUYHUHN aHAJ3 3aCBIYMB, IO EMOIIHUI 1IHTETIEKT BUKOHYE
BAXKJIMBI PETYJSTHBHI Ta CTPECO3aXWUCHI (PyHKIIi, a MOro HEemZOCTaTHIA PO3BUTOK
MOke OyTH TIOB’SI3aHMM 13 COMATH3alli€l0 TICMXOEMOIiHOTO HampyxeHHsa. Lle

3YMOBWJIO HEOOXIJIHICTh EMIIPUYHOTO OIUCY TCUXOJOTIYHUX OCOOJMBOCTEH
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EMOIIIHHOTO 1HTEJEKTy Ta TICHXOCOMAaTHYHMX CKapr Yy Jopociux ocio i3
BUKOPHCTAHHSAM CTaHJIAPTU30BAHOTO MICUXO/I1IarHOCTHYHOTO 1HCTPYMEHTAPIO.

[3 MeTolo BUBYEHHS B3a€MO3B’SI3Ky MK mnokazHukamu EI Ta piBHeM
BHCHAKCHHS, MUTYHKOBUX CKapr, OOJII0 B PI3HUX YACTHHAX TiJIa, CEPIIEBUX CKapr Ta
3arajbHOTO PIBHS COMAaTUYHUX CUMIITOMIB OYJIO MTPOBEACHO EMITIPUYHE AOCITIIKEHHS
ncuxojoriyHux ocobnuBoctet EI B 0ci0 3 BUpakeHHUMH MCHUXOCOMATUYHUMU
CKapramu.

Jo BubGipku yBiimmm 70 oci® mopocioro BiKy. 3a TE€HIEPHOIO0 O3HAKOK Y
BUOIpii TmiepeBakasu KiHKU (92,9%), MmO € TUNOBUM ISl TCUXOJOTIYHUX
JNOCIIKEHb, 30KpEMa THUX, SKI CTOCYIOThCA IICHUXOEMOIIIHOro CTaHy Ta
MICUXOCOMAaTUYHUX CKapT, 1 MOB’S3aHO 3 BUIIOIK T'OTOBHICTIO XKIHOK OpaTH y4acThb Y
MoAIOHUX ONMTYBAaHHSX. BikoBa CTpyKTypa BUOIPKHM OXOIUIIOE TMEpPIOJ aKTHUBHOI
comiagpHOi Ta mpodeciiiHol peamizalii, IS SKOTO XapakTepHE II1JBUINCHE
TICUX0eMOIIIHEe HaBaHTaxKkeHHs. CepeHii Bik BUOIpkH 39 p.

3a pe3yibTaTaMy J1arHOCTUKM TICUXOCOMATHUYHUX CKapr 3a [1CCEHChKUM
OMUTYBAJILHUKOM Ticuxocomarnunux ckapr E. bpenepa (GBB-24) HaiiGinbImn
BUPAXEHUMHU y BHOIpLI € CUMOTOMH BHUCHAXE€HHS Ta OUIb y PI3HUX YaCTHUHAX Tija,
[0 MOXE BIJOOpakaTH CTaH XPOHIYHOTO TCUXO(Di310JIOTTYHOTO TMEepEeHANPYKEHHS

(Tabm. 1).
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Taoauusa 1.

Pe3y.]1]>TaTI/l I[iaFHOCTI/IKI/I NMOKA3HUKIB MCHUX0COMATHYHHUX CKapr Ta 3arajJibHoro

PiBHSI COMATUYHUX CUMITOMIB 32 ['icCEHCLKMM ONMTYBAJILHUKOM

Hlkana KIHLKICT,L Minimym | Makcumym | Cepenne C,Ta}mapTHe
YYACHUKIB BiIXWJIeHHS
Bucuaxenns 70 1 24 15,81 6,01
[IImyHKOBI cCKapru 70 0 14 5,50 3,93
bite y pIsHiTX 70 0 24 15,04 6,52
yacTHHAX Tijia
CepreBi ckapru 70 0 19 8,80 5,37
3aranpHUN Oan
COMAaTHYHHUX 70 2 81 45,6 19,17
CHMIITOMIB

ncuxocomarnunux ckapr E. Bpesnepa (GBB-24)

CepenHiil iHTerpalbHUN MOKA3HUK COMATHYHHX CHUMIITOMIB CTaHOBHUTH 45,16,

110 CBIIYMTH PO 3HAUYHY BapiaTUBHICTH MPOSIBIB COMATU3ALIll CEPEl PECTIOH]ICHTIB.

Amnaniz pesynbraTiB 32 YOTHpUBUMIpDHOIO aHKeTor cumnromiB (4DSQ)

MoKa3aB, M0 Y BUOIPI JOMIHYIOTh MiABUINEHI MOKa3HUKHU muctpecy (M=17,63) 1

comatu3aiiii (M=17,31), Toxi sk piBHI TPUBOXKHOCTI Ta JCMPECUBHOCTI 3arajioM €

MEHII BUpaXeHUMHU (Tad. 2).

Taoauuga 2.

Pe3yabTaTi AIarHOCTUKY MOKA3HUKIB ICUX0EMOLIIHHOI0 CTAHY 32

MeToankow YornpuBumipHoi ankeru cumnromiB — The Four-Dimensional

Symptom Questionnaire (4DSQ)

KinbkicTh MiunimajbHe MakcumaJjibHe CrangaprtHe
IMoka3uuk ] Cepenne )
YYaCHUKIB 3HAYCHHA 3HAYECHHA BiaxXmieHHs
JHuctpec 70 1 32 17,63 6,92
TpUBOXKHICTB 70 0 19 8,10 4.09
JlenpecuBHICTH 70 0 10 3,33 3,07
Comarusaris 70 3 29 17,31 6,95
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Taka cTpykTypa CHMIOTOMIB MOXE€ CBIJYUTH PO  TEHACHLIID IO
TICUXOEMOIIIMHOTO HAIPY>KCHHS.

3a Illkxanoro coMmatuyHux cuMOTOMIB (SSS-8) y OLIBIIOCTI PECHOHJICHTIB
3adikcoBano BUcokmit (52,9%) abo mayke Bucokwmii (22,9%) piBeHb comMaTH3aIlii, 10

HIATBEP/KYE MOMIUPEHICTh IHTCHCMBHUX TLIECHUX CKapr y BuoOipmi (puc. 1).

100
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Q 80
[
=
o 70
>
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‘E 60
I
(%]
= 50
=
T
o 40
0
o » -
= 52.86%
R= 20
x

10

14.29%%
0 4 20% 5.71% : i
| IS | —
MiHIManbHa Huabka CepepHa Bucoka Jyxe sucoka

comaTmaaljs

Puc. 1. PiBHi comaTusamii 3a Mmertoaukorw «llIkajia coMaTHYHUX CHUMIITOMIB

(SSS-8)»

3a pesynbTaTaMu onuTyBaibHUKA «Emorriitnuit inTenexkt» H. Xonna y Bubipii
NepeBaXKa€ HU3bKUHM IHTErPAIbHUNA PIBEHb €MOLIIITHOTO 1HTENEKTY, SIKUi 3a(h1KCOBAHO
y 62,0% pecrnoHeHTIB, TOJIl SIK CEpeiHil piBeHb MatoTh 35,2%, a BUCOKUN — JIHIIIE

1,4% nocmimxyBanux (Tadm. 3).
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Taoauusa 3.
PiBHi eMOLIiiHOT0 iHTEJIEKTY 32 MIKAJAMM ONUTYBAJIbHUKA «EMouiiHui

inresaexkT» H. XoJs1a

Husbkuii Cepenniii Bucoxwuii
IIkaja eMOLiHHOIO iHTEIEKTY piBeHb piBeHb piBeHb
% % %
Emoniitna 06i3HaHICTD 43,7 40,8 14,1
VYrpaBiaiHHSA CBOIMH €MOIISIMHU 81,7 16,9 0
CamMomoTuBaris 54,9 35,2 8,5
Emnaris 32,4 225 43,7
Po3smizHaBaHHsa eMOLN 1HIINX JIOAEH 53,5 36,6 8,5
[aTerpansHuit piBeHb 62,0 35,2 1,4

HaiiGinpm  mpoOJIeMHOIO  CKJIAJI0BOIO  €MOIIMHOTO 1HTENEKTY BHSBUIIOCS
VIOPABIIHHS BJIACHUMH €MOI[ISIMUA: HU3bKUM pIBEHb 11€i 3JaTHOCTI BCTAHOBJIEHO Y
81,7% ocib, mpu TMOBHINM BIJICYTHOCTI BHCOKHMX TOKAa3HHMKIB 3a JAHOK MIKAJOIO.
BonHouac moka3HMKM €MOIHOT 0013HAaHOCTI Ta PO3Mi3HABaHHS EMOIH 1HIITHX
JIOJIEN XapaKTEepU3YIOThCSA MEPEBaXKaHHSIM HHU3BKOTO 1 CEpPEAHBOTO PIBHIB, IO
CBITYUTH TIPO OOMEXKEHY 3/IaTHICTh PECHOHACHTIB JO0 YCBIIOMJICHHS SIK BJIACHUX
EMOI[IfHUX CTaHIB, TaK 1 €MOLIMHUX peakUid OTOoueHHA. Bucokuil piBeHb emmnarii
3adikcoBaHo y 43,7% y4acHUKIB JTOCHIIKEHHS, IO MOXE BKa3yBaTH Ha €MOIIIHY
YYTIUBICTh Y MIKOCOOWCTICHIM B3a€MOJIl 32 HAsgBHOCTI TPYIHOIIIB BHYTPIIIHBOI
€MOIIIMHOI caMOperyJIsIIIi.

3a Metoaukow «EMMIipUYHUN 1HIUKATOP EMOIIWHOTO 1HTENeKTY» («EMIn»)
J1. JIrocina B ykpaiHOMOBHi# aganTaiii O. BepiToBOi BUSIBIIEHO NEPEBAXKHO CEPEIHIN
pPIBEHb PO3BUTKY MOKA3HUKIB €MOLIIITHOrO 1IHTENEKTY y BUOipii. BogHouac HaiimeHI
PO3BUHEHUM BUSIBUJIOCS YMPABIIIHHS €MOIlISIMH, IO MOKE€ BKa3yBaTW Ha TPYIHOIII

€MOIIIITHOT caMOoperyJsili y 3Ha4HOI YaCTUHU JOCHIHKYBaHUX OCi0 (Tabun. 4).
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Taoauusa 4.
Pe3ysnbTaTi 1IarHOCTHKY MOKA3HUKIB €eMOLIHHOI0 iHTEJIEKTY 32 METOAUKOI)
MeTOANKOI « EMIipuynmnii inaukaTop eMmouniiHoro inresekry» 1. Jlrocina B

ykpaiHomoBHiii aganrauii O. BepiToBoi

" ] Huspknii Cepenniii piBeHb Bucoxknii
IIkaja eMoONiiiHOTO iHTEIEKTY ) R ]
piBenb % % piBens %
Mik0CcOOMCTICHUN EMOLIIIHNN 1HTEIEKT 28,6 65,7 5,7
B ; P p— VN
HYTPIHJHBOOCF) HCTICHUH €MOIIMHUN 414 443 143
IHTEJIEKT
Posyminns emorii 37,1 50,0 12,9
VYrpaBaiHHS eMOITISIMH 45,7 48,6 5,7
3 T =
al"aJ'ILHI/II/I‘ piBEHb EMOLIIHHOTO 271 62.9 10,0
THTEIIEKTY

BucnoBku. Otxe, oTpuMaHl pe3yJlbTaTH CBIIYaTh NP0 MOLIUPEHICTbH
MICUXOCOMAaTUYHUX CKapr 1 auctpecy y BUOIpll. BusBieHo, 1110 HalOLIbII BUPAXKEH1
TaKi MCUXOCOMATUYHI cKapru: BUCHaXkeHHA (51,4%) Ta O11b y pI3HMX YaCTUHAX TijIa
(54,3%) na Bucokomy piBHi; auctpec (52,1%), TpuBoxHicTs (47,9%), comaTuzaiis
(53,5%) na cepemnboMy piBHI. B 1imomy 11 yCiX PECIOHIEHTIB XapaKTepHUUN
BHCOKHUH piBeHb comaTu3arliii (52,9%).

3’4COBaHO, 10 y OLIBIIOCTI PECHOHJIEHTIB HAaWOUIbII BHUpPAXKEH1 Takl MIKaJIU
€MOIIITHOTO IHTENEKTY: MI>KOCOOMCTICHUMN eMOIIiHNMA 1HTeNeKT (65,7%), po3yMiHHs
emoriit (50,0%), ynpasiinusa emouiamu (48,6%) ta ynpasiainHs emouisimMu (48,6%)
(cepenHiii piBeHb). 3arajbHUIl pIBEHb €MOLIWHOIO I1HTEIEKTY XapaKTepHUU IS
noHaj 62%. Takox OLIBIIICTh OCIO MAaIOTh 3HAYHI TPYJIHOIILI 13 YIIPABIIHHIM CBOIMHU
emortisimu (81,7%), camomotuBariiero (54,9%) Ta posmizHaBaHHSAM €MOINN 1HIINX
monein (53,5%). Inrerpanbuuii piBeHb eMOILIHHOTO 1HTENEKTY (62,0 %) — HU3bKUi
PIBEHb.

[lepciekTBaMU  MOAANBIINX  HAYKOBHX  JOCTIDKEHb €  TMPOBEICHHS
KOPEJSIIHHOTO  aHajizy MDK TOKa3HMKaMH  €MOLIWHOro  IHTENEeKTy Ta
MCUXOCOMATUYHUMH CKapramMu 3 METOI BHUSBICHHS TOTO, SKi TOKa3HUKU

€MOLIIHOTO 1HTENEKTy MOB’s3aHi 3 OUIbII BHUPAXEHUMH TIIECHUMH cKapramu. Lle
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J03BOJIUTh Kpallle 3pO3yMITH pOJIb EMOLIWHOTO 1HTENEeKTy y (opmyBaHHI
MICUXOCOMATUYHUX CKAapr Ta BU3HAYUTU HANPSIMU TCUXOJOTIYHOI MPOQITAKTHKH 1

JOITIOMOTH.
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IHaBaeeB Biramiit Onerosnu
aCHipaHT IHCTUTYTY NICUXOJOT11

imeni I'. C. Koctioka HAITH Ykpainu
https://orcid.org/0000-0003-1378-5815

KOT'HITUBHI CTPATET'I PETYJISIIII EMOIINA SIK IPEAUKTOPHU
EMOLINHOI'O BUT'OPAHHSI BOJIOHTEPIB

Anoranisi.  [lperncraBneHo  pe3yapTartd  €MIIPUYHOTO  JOCIIIKCHHS
METaKOTHITUBHUX CTpPATErid peryidiii eMOUid y BOJIOHTEPIB 3aJE€XKHO BiJ PIBHSA
cunapomy emoriinoro Buropanusa (CEB). JlocnmimkeHo Tpu Tpynu BOJIOHTEpPIB: 3
dopmoBanum CEB (n = 192), rpyna pusuky (n = 281) Ta KOHTposibHa rpymna 0e3
o3Hak BuropanHa (n = 240). 3a wmerogukoto Cognitive Emotion Regulation
Questionnaire (CERQ) [1, c¢. 1311] omiHeHO aganTUBHI Ta JAe3aJalTHBHI CTparerii
perymsiii eMoliid. BcraHOBIIEHO, 1110 BUTOP1II BOJIOHTEPU XapaAKTEPU3YIOTHCS 3HAYHO
HIDKYUM PIBHEM aJanTUBHUX cTparerii: anyBanus (M = 10,0 vs 16,0 y xonTpoui;
F=9,5; p <0,001), mosuruuuii nepermsag (M = 8,0 vs 14,0; F =10,3; p < 0,001) Ta
nepcriektuBa (F = 8,0; p = 0,01) [2, c. 342]. HeouikyBaHUM € T€, IO BUTOPiIL
BOJIOHTEPH JIEMOHCTPYIOTh HAWHWXKIY CXWIBHICTH 10 pymiHarii (M = 5,0 vs 7,0 y
koHTpouni; F = 10,1; p < 0,001), iiMoBIpHO Yepe3 eMOoLiiiHe BUCHAXEHHS Ta anariio.
3a  fAe3aJjanTUBHUMU  CTparerisiMu  (CaMO3BUHYBAaYeHHS,  Karactpodizarlis)
crioctepirarotrbes aumie TeHaeHmii (p = 0,07-0,1). BcrtaHoBiIeHO, 110 BUKOPUCTAHHS
aJanTUBHUX KOTHITMBHUX CTparerid peryisuii eMoIlii BUCTYNAae YUHHUKOM, IO
3aXUIIAE B1J] BUTOPaHHS.

KirouoBi cjoBa: CHHIPOM €MOIIMHOTO BHUTOPAaHHS, BOJIOHTEPH; KOIIHT-
CTpaTerii; METAaKOTHITHUBHI CTpaTerii; KorHiTuBHa perymsamis emoiif; CERQ;

eMOIlIfHE BUCHAKCHHSI; ICTIPeCcOoHai3aIlisl.
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AKTyaJibHiCTh NpodiaemMu. CHHIPOM €MOIIIHOrO BUTOPAHHS SIBISE€ COOOIO
KOMITJICKCHUM TICUXOJIOTIYHHUM CTaH, 10 PO3BUBAETHCS BHACIIIOK TPUBAJIOTO BILTUBY
npodeciiiHoro Ta  eMOILIMHOTO  CTpecy, 1 XapaKTepU3yeTbCcs  EMOIIMHUM
BUCHAKCHHSM, JICTICPCOHATI3AIIEI0 Ta PEAYKIIIEID OCOOMCTUX JOCITHEHB [3, c. 99].
BosonTtepcbka IisibHICTh, OCOOIMBO B yMOBaxX TyMaHITapHUX KPU3 Ta BOEHHOTO
CTaHy, siBJisie COO0I0 YUHHUK 3HAUHOTO pu3uKy po3BUTKy CEB .

OnHak MEHII BHBYEHUM acCIEKTOM BHIOpaHHS 3aJIMIIAIOTHCS crenndivHi
KOTHITMBHI MEXaHI3MH, Uyepe3 siki 0coda perysIroe CBOi eMOllii Ta pearye Ha CTPECOBi
cutyailii. KoraituBna perynsamisi emouiii (KPE) siBisie co60t0 cBiJOMY KOTHITHBHY
00poOKy eMoIlloreHHoi 1H(popMalli, CHpPsAMOBaHYy Ha YNPAaBIiHHA EMOLIHHUMU
ctanamu [1, c. 1311]. JlocmipkeHHS BUSBWIM 3HAYHUN 3B'A30K MIDK CTpaTerisMH
KPE, piBHeM cTpecy Ta BUTOpPaHHSM: JIIOAH, SKI 3aCTOCOBYIOTh aJalTHBHI CTpaTerii
(TuTaHyBaHHS, TO3WTHUBHA TEPEOIliHKA), MAIOTh HIDKY1 PIBHI BUTOPaHHS, TOMI SIK Ti,
XTO KOPHUCTYEThCS J€3aJaNTUBHUMU CTparerisMu (karactpodizaliis, pymiHallisd,
CaMO3BHHYBAa4Y€HHS), JEMOHCTPYIOTh BHUIIl MMOKA3HUKH €MOI[IHHOTO BUCHAKEHHA |2,
c. 342].

OnmHak TWTaHHA TIPO T, SK CaM€ BHWIOPAaHHS BIUIMBAE Ha CHEIUDIKY
3aCTOCYBaHHS BOJIOHTEpAMHU PI3HUX METAKOTHITMBHUX CTpaTerii  eMoliiHoi
perynsiii, 3aJuIIaeTbCsd HEIOCTAaTHRO TOCTIKEHUM. PO3yMIHHS ITMX MEXaHI3MIB €
KPUTUYHUM U1 pO3pOOKH €(PEKTUBHHUX MPOrpaM MPEBEHIIIT Ta IHTEPBEHIII.

Metonuka nociigskenHs. J[Jis OLIHKM METAKOTHITUBHUX CTpATEriil peryssiii
emoriii  3actocoBaHo Cognitive Emotion Regulation Questionnaire (CERQ),
po3pobnenuit Himbero Napuedcerku, Bimom Kpaaem ta ®iminom Chinxose y 2001
pomi . OpurinansaHuii CERQ wmictuth 36 TyHKTIB, SIKi BUMIPIOIOTH JIEB'SITh PI3HUX
KOTHITUBHHUX CTpaTeriil peryinsuii emoiii [1, c. 1313]:

AJanTUBHI cTpaTerii;

o IlnanyBanus (pedoKyc Ha IUIAHYBaHHS) — MPOAKTUBHE TUTAHYBAaHHS il IS

pO3B'si3aHHs Mpobsemu [2, c. 342];

o [Ilo3uTuBHU neperisay (MO3UTHBHA TEPEOCMUCIICHHS) — TEpeiHTepIpeTallis

HEraTUBHOI CUTYaIlli B MO3UTUBHOMY KJitoui [ 1, c. 1313];
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o IlepcnexTuBa (3MEHIIEHHS 3HAYYLIOCT1) — 3AATHICTh MOOAYUTH MPOOJIEMY Y

HIMPIIOMY KOHTEKCTI, HE ApaMaTu3yioud ii [2, c. 343];

o Ilo3utuBHE pedokycyBaHHS — TMEPEBENCHHS yBaru Ha IO3UTHBHI ACHEKTH

KUTTS;

o IlpuitHaTTa — akuenTallisi CUTYyallii, IKy HeMOXJIMBO 3MiHUTH [1, c. 1313].

Jle3aganTyBHI CTparerii:

o Pywminaris — 3anukiIeHHS Ha HEMPHUEMHUX TEPEKUBAHHAX 1 MOCTIMHA TXHS

nepepoOka [1, c. 1313];

« Karacrpoddizanis — cnpuiiHATTa npodiemu sik katactpodu [2, c. 343];
o (Camo3BHUHYBaY€HHSI — 3BUHYBau€HHs ceOe B HeratuBHiM cutyartii [ 1, c. 1313];
o 3BHUHYBauU€HHS I1HIIUX — arTpuOYyIlis OTBETCTBEHHOCTI 1HIIMM JronsaMm [1, c.

1313].

Metoanka CERQ mae no6py BHyTpimHIO y3romkeHicTh (o Kponbaxa Bifg 0,68
no 0,87) Ta xoHCTpykTHY Bamianicts [1, c. 1311]. Hdnsa ominku piBaa CEB
3actocoBaHo onutyBadbHUK Macnau (MBI). Craructuuna o0poOka BKIIIOUYasa
onHodakrtopuuii aucnepciianii aHani3z (ANOVA), noct-xok Tectu Tyeki Ta OnucoBy
CTaTUCTUKY.

Opranizanis pociimpkends. YyacHukamu Oyio 200 BOJOHTEpIB, 3alydeHUX
710 TyMaHITapHOi Ta OJaroAiitHOI AISUTBHOCTI HA TepuTOpii YKpaiHu. 3a pe3ynbraTaMu
MICUXO/I1arHOCTUYHOTO OOCTEXKEHHS YYaCHUKU PO3NOIIEH] Ha TPU TPyIu:

o EI'-1 — Bonontepu 3 popmoanum CEB (n = 192; Bik: M = 36,5 pokiB);
o EI'-2 — BonounTtepu rpynu pusuky (n = 281; Bik: M = 33,8 pokiB);
o EI'-3 — xoHTponbHa rpyna 6e3 o3Hak Buropanus (n = 240 Bik: M = 32,1

POKIB).

['pynu He BiapizHsiaucs 3a crartio (p = 0,48) Ta TpUBANICTIO BOJIOHTEPCHKOTO
noceigy (p =0,31).

Pesyabraru gociaigxeHnns. 1. AgantuBHi cTparerii peryssilii eMOIiH.

[TnanyBanHs. 3a mokazHukoM «Pedokyc Ha miiaHyBaHHS» BUSABICHO HAMOUIbII
BHUpa3Hi Mikrpymnosi edextu [F(2,197) = 9,50; p < 0,001] (puc. 1). Buropim

Bosiontepu (EI'-1) npogeMoncTpyBanu HaltHM KM cepenHiil mokaznuk (M = 10,0 £
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1,5 6aniB), rpyna pusuky (EI'-2) — mnpomixne 3nadenns (M = 15,0 £ 1,8),
koHTposbHA rpyna (EI'-3) — naiiBuiue 3nauenns (M = 16,0 + 1,6). 3a pe3ynasraramu
nocT-xok Tecty Tyeki EI'-1 craructuuHo 3HaumMo Bijapi3HsAeThes K Big EI-2 (p <
0,01), tax 1 Big EI'-3 (p < 0,001). Lle Bka3ye, 1110 BUTOPiIl BOJIOHTEPH 3HAYHO MCHIIIC
IJIaHyIOTh MaWOyTHI aii Ta OUIBII PEaKTHMBHO, HIK IPOAKTHMBHO pearyroTh Ha
CTpecoBi cuTyarii [2, c. 344].

[To3uTuBHUI meperin. 3a II€I0 IMIKAJIOK TaKOXX BHSBICHO CYTTEBI Pi3HUIIL
[F(2,197) = 10,30; p < 0,001]. EI'-1 moka3ana HaltHUX4MK cepeHIi moka3HuK (M =
8,0 £ 1,4), EI'-2 — npomixue 3HaueHnss (M = 13,0 £ 2,0), EI'-3 — naiiBumie (M =
14,0 + 1,9). Tyeki TecT mpoaeMOHCTpyBaB JOCTOBIpHI BiaMiHHOCTI Mik EI'-1 Ta
oboma inmuMu rpynamu (p < 0,001). Ile o3Havae, 110 BUTOPLII BOJOHTEPHU MAIOTh
CYTT€BO 3HM)KEHY 3JIaTHICTh IEPEOCMUCIIIOBATH HETAaTHBHI CUTYallll B MO3UTUBHOMY
kiroui [1, c. 1320].

[lepcniexkTrBa (3MEHIIEHHS 3HAYYIIOCTI). 32 MMOKA3HUKOM 3JIaTHOCTI MOOAYuTH
npobjeMy B IIMPIIOMY KOHTEKCTI BCTAaHOBJIEHO CTATHUCTUYHO 3HAUYYIIl PI3HUII
[F(2,197) = 8,02; p = 0,0005]. EI'-1 nemoncTpye HaviHmwkumii pesyasrar (M = 9,5 +
1,8), EI'-2 — naiiBunuit (M = 15,0 + 2,0), EI'-3 3aiimae npoMixkHe nosioxkeHHst (M =
13,0 = 1,9). IlocT-x0K anam3 nokasas, mo EI'-1 craructuaHo 3Haunmo Huxk4a 3a EI'-
2 (p <0,01), pizauns 3 ET'-3 takox icrotHa (p < 0,05).

2. JlezaganTuBHI cTpaterii peryisuii emormiil. Pyminarmis (HecmnomiBaHUiA
pesynbrar). HaliHecnomiBaHIMM pe3yinbTaToM JOCHIDKEHHS € Te, IO BHUTOPLIi
BosionTepu (EI'-1) nAeMOHCTpYIOTh HaWHMKYY CXWJIBHICTH N0 pyMiHamii —
HaHWK4YNN cepeaHiit nokasHuk (M = 5,0 £ 1,2 6amis) [F(2,197) = 10,1; p < 0,001].
I'pyna pusuky (EI'-2) mokazana npomixkauii pesynsrar (M = 6,0 £ 1,4), koHTpOIHHA
rpyna (EI'-3) — naiiBummit (M = 7,0 £ 1,6). [locT-X0K MOpIBHSAHHS MIATBEPAMIIO
craructuuny 3Hauymicte (EI-1 vs EI-3: p < 0,001). Ile#t mapamokcanbHuii
pe3yapTar Moke OyTH TMOSICHEHWH eMOIIIWHMM BHCHA)KCHHSIM Ta amari€lo: BUTOPLT
0coOM MOXYTh OyTH 3aHAJATO BUCHAXEH1 ISl TOTO, 1100 aKTHUBHO IMEpepoOIOBaTH

HEraTUBHI TyMKH — 3aMICTh IIbOTO BOHU MPOCTO «BUMHUKAIOTHCS» KOTHITUBHO [3, C.

108].
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Karactpodizamiss Ta caMO3BHHYBa4deHHS. 3a A€3aJalTUBHUMU CTPATETISIMU
CaMO3BMHYBAYCHHsSI Ta KaracTpodizallii CIOCTEpIiraloThCs JHIIe TEHACHINT A0
MDKTPYIOBUX BiAMIHHOCTeH. CepelHi MOKa3HUKM HaWBWINI Y KOHTPOJIBHIN TpyIi
(EI-3), mpomixni y EI'-2 Ta naitnmkui y EI'-1, mpoTe 111 po301>KHOCTI HE JOCSTalOTh
craTucTuyHoi 3HauymocTi [F = 2,45-2,78; p = 0,07-0,10]. 3a mrkaiorw 3BHHYBauYCHHS
IHIIUX MDKTPYIIOBHX BiAMIHHOCTEW HE BHUSBICHO (HM3bKI 3HAYEHHSI Y BCIX TPbOX
rpynax).

Kuainiko-ncuxosnoriuaa inrepnperaniss  pedyabrariB. OTpuMani JaHi
Y3TOIKYIOThCSL 3 TEOPETUIHOI0 Monesuto ['apHedchku Ta Kojler mpo aJanTHBHI Ta
Ne3alalTUBHI CTpaTerii eMOIIWHOI perymsii . BcTaHOBIEHO, 110 BUKOPUCTAHHS
aJaNTUBHUX KOTHITUBHUX CTpPATETid PETryisilii eMOIliil acOLII€eThCS 3 MEHIIUM
pPIBHEM BUTOpPAHHS Ta Kpallle NCUXI4HuM 3710poB'sM [ 1, c¢. 1320].

Hocmimxkenns Castellano Ta koser mokasaniu, 110 MPaIiBHUKH, K1 aKTUBYIOTh
«eabopaTUBHI» MPOIECU PETYIALIl eMOIIiH (Takl sIK MO3UTUBHA MEPEeIHTEPIpETallis
a00 3MEHIIEHHS 3HA4YyLIOCTl) MalOTh OUIbII IMO3UTUBHUMN a(eKT, BULIUN pPIBEHb
3QJIy4€HOCT] Ta HIKYE BUTOpPAHHS, TOAI SK Ti, XTO 3aCTOCOBYE «aBTOMATHUYHI»
npotiecH (pymiHauis, karacTpodizaiis), IeMOHCTPYIOTh OUTbII HETaTUBHUN adeKT Ta
BHIIY JIeTIpecoHaliams3aiiro [2, c. 344].

HeouikyBaHe 3HaXOIKEHHS MPO HIDKYMK PIBEHb pPYMIHAII Y BHUTOPUINX
BOJIOHTEPIB MOXE OTPUMATHU MOSICHEHHS uepe3 KOHIEMIII0 eMOLIMHOTO BUCHAXCHHS
Ta KOTHITUBHOTO BiJKIIIOUCHHS. BUropaHHs mMoB's3aHe HE JHINE 3 IHTCHCHBHICTIO
MepeKrBaHb, ajie ¥ 3 BTPATOK €HEPrii JJis aKTUBHOI 0OpoOku emoriil. Buropimi
JOAM MOXYTh OyTHM 3aHAJITO BHUCHAXKEHI JIi TOrOo, MI00 «KPYTUTH B TOJIOBD»
HEraTuBHI JyMKH — 1€ NOTpeOye aKTUBHOTO KOTHITUBHOTO PECypcCy, SIKHUHA y HHUX
Buuepnanuii [3, c. 110].

BucHoBkM Ta npakTuuHi pekomenaauii. [IpoBenene nociaimkeHHs] PO3KPUIO
KpUTUYHY pOJIb AJanTUBHUX Ta J€3aJalTUBHUX METAKOTHITUBHUX CTparerii
peryndaiii emouid y (opMyBaHHI IMCHUXOJOTIYHOI PE3UIILEHTHOCTI BOJOHTEPIB [0
CUHPOMY EMOIIIITHOTO BUTOPaHHS Ta MPOJEMOHCTPYBAJO SKICHO Pi3HI €MOIlIHHI

npodial 3aJeKHO BiJ CTanli BUropaHHs. EmmipuuHuii aHaii3 13 3aCTOCYBaHHSM
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Cognitive Emotion Regulation Questionnaire (CERQ) na Bubipii 713 BonoHTEpiB
(ET-1: n =192, EI'-2: n = 281, EI'-3: n = 240) BCTaHOBUB CTAaTHUCTHUYHO 3HAYYII Ta
KJIIHIYHO CYTTEBI BIAMIHHOCTI B KOTHITUBHIM 00po011i emMoIioreHHo1 iHdopMarrii.

TeopernyHe 3HaueHHS OTPUMAHUX BHCHOBKIB IOJISITA€ y MIATBEPHKECHHI
TioTe3W TMpOo Te, IO aJanTUBHI METAaKOTHITHBHI CTpaTerii peryssiii eMorii
BUCTYMAIOTh TMOTYKHUM MPOTEKTOPHUM YUHHUKOM IPOTH PO3BUTKY BHUTOpPAHHS.
BcranoBneno, mo Buropim Bojontepu (EI-1) memMoHCTpyIoTh 3HAYHO HIKYMNA
pIBEeHb BUKOPHUCTAHHS aJanTUBHUX cTpateriii: mianyBanHa (M = 10,0 vs M =16,0 y
koHTpoii; F = 9,50; p < 0,001), mo3utuBHuit neperian (M = 8,0 vs M = 14,0; F =
10,30; p < 0,001) Ta nepcnextuna (F = 8,02; p = 0,0005). BosionTepu rpynu pusuky
(ET"-2) 3aitmatoTh MIPOMIXKHY TO3UIIII0, IEMOHCTPYIOYH TOMIPHUI PIBEHb a/IallTUBHUX
CTparerii, 10 BKa3ye Ha MPOTPECyrdy BTPATy 34aTHOCTI 0 KOHCTPYKTHUBHOI
KOTHITUBHOI 0OpOOKU €MOIIHHO CKIaJHUX CUTYaIlii.

KiiHiuHO 3HAUyIIMM BUCHOBKOM € HEOYIKyBaHE 3HAXODKCHHSI IMPO Te, IO
BUTOPLJI BOJIOHTEPH JAEMOHCTPYIOTh HAWHUKYY CXWIBHICTB A0 pyMiHamii (M = 5,0 vs
M = 7,0 y xoutponi; F = 10,1; p < 0,001), mo koHTpacTye 3 TpaaulliHHUMHU
MozeNsIMU  Ticuxonatosorii. el mapagokcalbHHI pe3yabTaT OTPUMYE MOSICHEHHS
yepe3 KOHIEMI[II0 eMOI[IHHOTO BUCHAKEHHS Ta KOTHITUBHOTO BIJIKJIFOUEHHS: BUTOPLI
0coOM MOXYTh OyTH 3aHAATO €HEPIeTHYHO BHUCHAXKCHI I aKTUBHOI KOTHITHBHOL
nepepoOKr HETaTUBHUX JTyMOK, 3aMICTh IIbOTO JEMOHCTPYIOUHU 3arajibHe KOTHITUBHE 1
eMoIliiiHe «BUMHKaHH». Lle o3Hauae, 10 BUTOpaHHS XapaKTEPHU3Y€EThCS HE MPOCTO
IHTEHCUBHICTIO HETAaTUBHUX NEPEKUBAHb, a CKOPIILE BTPATOKO €HEPrii uist Oyab-sKOi
aKTUBHO1 €eMOIIIMHOT 0OpPOOKH.

[IpakTrana IIIHHICTh TOCHIKCHHST BUBHAYAETHCS PO3pOOKOIO
nudepeHiHoBaHUX MPOrpaM PO3BUTKY aJalTUBHUX CTPATEriil eMOLiiHOT peryssiii
K TIPEBEHTUBHOTO Ta KOPEKIIMHOTO IHCTpyMeHTy. [[ns peasmizaliii KOMIUIEKCHOT
CUCTEMH TICUXOJIOTIYHOI TMIATPUMKHA BOJIOHTEPIB PEKOMEHIYIOThCS HACTYITHI
MPaKTUYHI 3aX0/U:

Ha piBHi panHbOi TpOQUIAKTUKHU 178 BOJIOHTEpiB rpynu pusuky (EI'-2)

KPpUTUYHO BaXJIMBUM € HaBUaHHIA HpHﬁOMaM IMO3UTUBHOI HCpGOHiHKI/I Ta
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nepeOpMyIIIOBaHHS, CIPSIMOBAHUM Ha TIEPEIHTEPIIPETAII0 HETaTUBHUX MOMINA Y
KOHCTPYKTUBHOMY Ta pPO3BUBAJIbHOMY KiI04l. BonmoHTepum MaroTh HaOyTH YMiHb
PO3MIIAIaTH CKJIAAHI CUTYyaIlli K MOMJIMBOCTI IS OCOOMCTICHOTO Ta MpodeciitHoro
3pOCTaHHs, a HE BHUKIIOYHO SIK MEpemKkogud. PO3BUTOK HABHUYOK MPOAKTHBHOTO
IUTAaHYBaHHSI Ta OpTaHi3allii poOo4oro Npouecy A03BOJUTH BOJIOHTEPAM I'PYIH PUBHKY
OlIbII  €(PEKTUBHO YMPABIATH CBOIM EMOIIIMHMM KamiTajioM. BrpoBaKeHHS
TpeHiHriB 13 ycBigomieHocTi (mindfulness) cmopusie po3BUTKY 34aTHOCTI
CIoCTepiraTd BJIAcHI JAYMKH Ta eMoIlli 0e3 3aHypeHHS B HHUX, M0 PEIyKYe
PYMIHATHUBHI IPOLECH.

Jlnst BonoHTeEpiB 3 (hopMoOBaHUM cuHJIpoMoM BuropanHs (EI'-1) npononyetscs
IHTEHCMBHA  KOTHITUBHO-TIOBEJIHKOBA  Tepamis, CHOpsIMOBaHAa Ha TMOCTYIIOBE
BIJIHOBJIEHHS 3[aTHOCTI JO QJalTHUBHOI eMouUIiHOI perymsmii. KitouoBum
KOMIIOHEHTOM € TOBUIbHE Ta IOCIIIOBHE BIJHOBJIEHHS MPOAKTUBHOIO MUCIIECHHS
yepe3 MIKpOIIaroBli BIpaBU 3 IUIAHYBaHHS Ta TIO3UTHMBHOI TMEPEOIIHKA B
HU3BKOCTPECOBHX KOHTEKCTax. HeoOX1AHO po3ymiTH, IO B CTaHI DIHOOKOTro
€MOLIIHOTO BHCHA)KEHHSI BOJIOHTEP MPOCTO HE Ma€ KOTHITUBHUX Ta €HEPreTUYHHUX
pecypciB AJisl CKJIAJIHUX aJalTUBHUX CTPATET1d --- CIIOYaTKy HEOOX1aHE BIHOBJICHHS
0a30BOro (PyHKIIIOHATLHOTO TMOTEHIlay. BmpaBu TmMOBUHHI OyTH TMPOCTUMH,
KOHKPETHUMHU Ta MOCTYMOBO YCKJIQTHIOBATUCS PA30M 13 BIIHOBJICHHSIM €HEpTii.

Ha opranizamiiiHoMy piBHI PEKOMEHIY€ETbCS BIPOBAKEHHS KOMILJIEKCHUX
Mporpam IiJIBUIIEHHS €MOI[IHHOI IPaMOTHOCTI BCIX BOJIOHTEPIB, CIPSMOBAaHUX Ha
CUCTEMaTUYHHUIA PO3BUTOK aJaNTHUBHUX CTparerii eMOLIMHOI perymsmii uepes
nporpamMu HaB4YaHHS Ta TpeHiHru. OprasizauiifHa KyJabTypa NOBHUHHA LIIHYBaTH Ta
320X0UyBaTH BUKOPUCTAHHS KOHCTPYKTHMBHUX KOTHITHBHUX CTpaTerii uepes
MOJIEJIIOBAHHS Ta MO3UTUBHE MiAKPITUICHHS. 3alpOBaKEHHS PETYJISPHOI CynepBisii
Ta TPYHNOBUX OOTOBOPEHb CTPECOBUX CHUTYaIlldi JO3BOJIIE BOJOHTEPAM CILIILHO
PO3pOOIIATH aIalITUBHI CTPATErii Ta BUNTUCS OJMH BiJl OJTHOTO.

CrnenudiuHi MpakTUYHI KOMIIOHEHTH BKJIIOYAIOTh CTBOPEHHS MPOCTOPY IS
CTPYKTYpOBaHOi pediekcii Ta MO3UTUBHOTO MepedOpMyITIOBaHHS CKJIAJHOTO JIOCBIIY

yepe3 CyINepBi3iHI Tpynu Ta OJHOPIBHEBE HACTABHMUIITBO. PO3BUTOK KYJIBTYpH
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B3a€EMHOI MIATPUMKHU Ta €MOIIIIHOT O€3MeKH B KOMaH/1aX BOJIOHTEPIB € MEePEIyMOBOIO
JUISL TOTO, MO0 JIIOAM BiAYYyBaJIM MOXKIIWBICTH JITUTHCS CBOIMH €MOIIIHHAMUA
BUKJIMKAMH Ta pPa3oM po3poOJATH ajanTuBHI Biamosiai. OpradizaimiiiHa cepena
MMOBMHHA CTBOPIOBATH MOXJIMBOCTI JIJISI JIEMOHCTpAIlli MMO3UTUBHUX TIEPEOCMHUCIICHb
peabHUX MpooJIeM, 10 CIPHUse HOpMaTi3allii TaKUX CTpaTerii.

MeTtoionoriyHa 3HaYMMICTh 3aITPOTIOHOBAHOTO TIXOAY IOJATaE B PO3YMIHHI
METaKOTHITUBHUX CTpaTeriii eMOIIHHOI perysiii sk JMHaMIYHUX, TPUAOaHUX YMIHb,
a He SK CTaTUYHUX ocoOucTicHux puc. lle o3Havae, mo aedinuTH agaNnTUBHUX
CTpaTerii, CIOCTEPEKYBaHI y BUTOPUIMX BOJOHTEPIB, MOXYTh OYTH YacTKOBO
3a/IeKJIapOBaH1 Ta BIJHOBJICHI Yepe3 LUIECIPSIMOBaHI BTPyYaHHS.

[lepcniekTBY MOAANBIINX AOCIIIKEHb MOB'SI3aH1 3 TPOBEICHHAM JIOHTITIOHUX
JTOCHIDKeHb ISl 3'AICYBaHHS MPUYMHHO-HACTIAKOBUX 3B'SI3KIB MIDXK 3MIHaMH B
KOPUCTYBaHH1 aJalTUBHUMHU CTPATETisIMU E€MOIMHOI peryndiii Ta JUHAMIKOIO
cuHApoMy BuUropaHHs. llikaBumM HampsMoM € JOCHIDKEHHS e(EeKTUBHOCTI
CHEIaJi30BaHUX MPOrpaM PO3BUTKY €MOIIIHOI perymdmii npu pi3HUX THIAX
BOJIOHTEPCHKOI JISJILHOCTI Ta pi3HUX JeMorpadiuHux rpymnax. llepcrekTuBHUM
BHUJIAE€THCSl TAKOK BUBYEHHS B3a€MO3B'S3KIB MK METAaKOTHITUBHUMH CTpATETisSIMU
EMOIIIHOT peryisili Ta IHIIUMH MPOTEKTOPHUMHU (akTopamMu (PE3UTLEHTHICTIO,
COIAIbHOIO MIITPUMKOIO, CTUJISIMU KOIIHTY) Y KOMIUIEKCHIN cUCTeM1 MPOQ1IaKTUKA

BUTOpPaHHS BOJIOHTEPIB.
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TRANSPORT AND TRANSPORT
TECHNOLOGIES

VJIK 314.1

ITamox Osiena BiaaauciaaBiBHA

BUKJIaJIa4 CTICIIUCIUILIIH,

CHEIaTICT BUIIOI KaTeropii,
BHUKJIaa4-METOIUCT

I'nat Bitaaiii BacuiboBuu

BUKJIaJIa4y CHCIYIUCIUILIIH

BCII «YepniBeubkuii ¢paxosuii konemx JIHYII»

M. UepHiBli, YKpaina

BUKOPUCTAHHSA IHTEJIEKTYAJIBHUX CUCTEM MOHITOPHUHI'Y
JUISA KOHTPOJIIO TEXHIYHOI'O CTAHY JOPOKHIX MAIIIMH

AHoTamissi. Y  crarTi  pO3MJASHYTO  aKTYaJbHICTh  BIIPOBA/KECHHS
IHTENeKTyalIbHUX cucTeM MOHITOpUHTY (ICM) mnis KOHTpPOJIO TEXHIYHOTO CTaHy
nopoxHix MaiivH. [IpoananizoBaHo nepeBaru nepexo1y BiJl MJIaHOBO-3aMI001KHUX /10
TexHIYHUX 00ciyroByBanb 3a (akruunum craHom (Condition-Based Maintenance,
CBM). Omnwucano kiarouoBi kommoneHtd ICM, meTtoam 300py Ta OOpOOKH AaHUX,
30KpeMa JIIarHOCTUKY BiOparllii, aHami3 akKyCTUYHOi eMicii Ta TepMOBI3IHHUIMA
KOHTPOJIb, @ TAKOK HABEJCHO MPUKIAIU IXHBOTO 3aCTOCYBAHHS JJI MPOrHO3YBaHHS
BIIMOB KPUTUYHUX BY3JIIB, SIK-OT MiAIIUITHUKH, PEIYKTOPHU Ta T1IPOCUCTEMH.

KurouoBi cJjioBa: iHTeNEKTyajdbHI CUCTEMU MOHITOPUHTY, JOPOKHI MAllUHHU,

TEeXHIYHA JIIarHOCTHKA, TPOrHO3yBaHHs BiiMoB, CBM, nerasni mamuH.
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CydacHi JOpOXKHI MAIlMHU TPALOIOTh Y  CKJIAJHUX yMOBax, IO
CYNPOBO/KYIOTBCSI BHCOKMMH HAaBaHTOXCHHSAMH, BiOpamissMu Ta aOpa3uBHUM
3HOCOMI pa3oM 3 TUM HaJIMHICTH Ta Oe3mepebiitHa poOoTa AOPOKHIX MAalIuH
(Oympmo3epu, eKCKaBaTOpH, rpeiaepy, achaabTOYKIATATFHUKA TOIIO0) € KPUTHIHO
BOXJIMBUMU (aKkToOpamMu, IO BIUIMBAIOTh Ha SKICTh Ta TEPMIHU BUKOHAHHSA
JIOPOXKHBO-O0YIIBEILHUX POOIT. TpaauIiiiiHi METOAM TEXHIYHOTO OOCIYyrOBYBaHHS,
Kl TPYHTYIOTBCSI Ha pErJaMeHTHHUX IHTEpBajax, He 3a0e3MedyloTh JOCTaTHBOI
OMEpPAaTUBHOCTI Ta TOYHOCTI OIIHKK TEXHIYHOro ctaHy. lle mnpusBoauth 10
M03aIlJIJAHOBUX BIJIMOB Ta 30UIBIIEHHS €KCIUTyaTalliiHUX BUTPAT. Y 3B’S3KY 3 UM
0COOJIMBO aKTyaJbHUM CTa€ BIIPOBAKCHHS 1HTENEKTYAIbHUX CHCTEM MOHITOPHHTY,
3IaTHUX Y pPEAJIbHOMY dYacli KOHTPOJIIOBATH CTaH KIIOYOBUX BY3JIB MAaIllMH Ta
MPOTHO3YBaTH MOXJIMBI HECIPABHOCTI. Y poOOTI pO3MIAHYTO 3aCTOCYBaHHS
IHTEJICKTyaJIbHUX CHUCTEM MOHITOPUHTY JJIS MiJIBUILIEHHS €(EKTUBHOCTI €KCILTyaTaIlli
JIOpOKHBO-OyNiBeNbHUX MamuH. [lokazaHo, 1m0 Taki cuUcTeMH 0a3ylOThCsl Ha
BUKOPUCTAaHHI CEHCOPHUX MOAYJIB, TEJIIEMAaTUYHUX 3aco0lB TNepenayl JaHux 1
aHATITUYHUX aJTOPUTMIB MAallIMHHOTO HaBYaHHs. BoHu 3a0e3neuytoTs 6e3nepepBHUii
KOHTPOJIb MHapamMeTpiB poOOTH TiAPABIIYHUX CHUCTEM, TPAHCMICii, MiAMIUITHUKOBUX
BY3JIIB, IBUTYHA Ta XOJI0BOT YACTHHH.

OtpumaHi JaHi BUKOPUCTOBYIOTHCS [IJISi BUSIBJICHHS aHOMAIii, BU3HAYEHHS
TEHJEHUIA 3MIHM TEXHIYHOIO CTaHy Ta MPOTHO3YBAaHHS MOKJIMBUX BIJMOB.
3acTocyBaHHS 1HTENEKTYaJbHUX METOMIB aHalI3y JO03BOJIAE TEPEXOJUTH BiJ
PETJIaMEHTHOTO JI0 POTHO3HOTO OOCIyTOBYBaHHS, 10 3HAYHO 3MEHIIYE TPUBATICTh
MPOCTOIB TEXHIKM Ta BHUTPATH Ha PEMOHT. TakoX TakKi CHCTEMHU CIPHUSIIOTH
MIIBUIEHHIO O€3MeKH oreparopa Ta ONTHMI3allii PEeXUMIB POOOTH JOPOXKHIX
MaIlIHH.

TunoBa «iHTeNEeKTyanbHa CUCTEMa MOHITOPUHTY» CKJIAJIa€ThCS 3 KUTBKOX KIIFOUOBHX
B32€EMOTIOB'SI3aHUX PIBHIB:

1. Cencopnuii piBeHb (30ip JaHUX): BKJIIOYAE BCTAHOBJICHHS PI3HOMAHITHUX

JATYMKIB HA KPUTHYHI BY3JM MAIIUH (IBUTYH, TPAHCMICIS, TiIPOCHCTEMA,

poboue 06s1aiHaHHSA).
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o Jartumku: axcenepomeTpu (BiOpalis), TEpMOIAPH/TEPMOPE3UCTOPU
(TemmepaTypa), AATYUKA THUCKY (T1ApOCHCTEMA, MACTUJIO), AATYUKU
IIBUJIKOCTI Ta 0OEPTIB.

2. TenemerpuuHuil piBeHb (Tepenada AaHMX): 310paHi JaHl MEpPEeAaroThCs 3a
nornoMoror 6e3nporoBux TexHonorid (Wi-Fi, GSM, cynmyTHUKOBHIl 3B'S30K)
710 LIEHTPAJIBLHOTO cepBepa ad0 XMapHOTO CXOBHUIIIA.

3. O6pobka Ta anHam3 pAaHux (iHTeNeKTyanpHEe sApo): lLle ocHOBHUI
IHTEJIEKTyaJIbHU KOMIIOHEHT, i€ 3aCTOCOBYIOThCSI:

o Metonu 1muppoBoi 0OpPOOKH CUTHATIB: MIBUAKE MEpeTBOpeHHS Dyp'e
(FFT) nns anaiizy BiOpaIiifHOTO CIEKTPA.

o ANrOpUTMH MAIIMHHOTO HABYaHHS: HEWPOHHI MEpEeXl Ta METOAU
OMOPHUX BEKTOpIB Uil Kiacudikauii craHy (HOpMa, NperaBapiiHHA
CTaH, BIIMOBA) Ta MPOTHO3YBaHHS TEHJICHIIIN 3HOCY.

4. Piennb InTepdeiicy ta [IpuitHaTTs Pimens: BioOpaxxeHHs cTaHy 00JiaJHAHHS
B 3pyuHoMmy (opmati (mambopau, 3BiTH) Ta (OpMYBaHHS IIarHOCTUYHUX
PEKOMEHIAIIN JUTsl TUIaHYBaHHS 00CITyTrOBYBAaHHS.

EdextuBnicte ICM 3a0e3neuyeTbcsi CHUHEPri€l0 KUIBKOX —A1arHOCTUYHUX
METO/I1B, CIPSIMOBAHUX HA BUSIBJICHHS PI3HUX TUITIB MOIIKOKCHb:

- BiOpamiitna miarHoctuka. Ile omuH 3 HaAWOUIBIN TOIMIMPEHUX  Ta
1H(QOPMATUBHUX METOAIB ISl KOHTPOJIIO OOEPTOBUX BY3MIB (MIJUIMITHUKH, BaJIH,
3youacti mnepenadi). [lomkomkenHs (TpilMHM, BIAKONM, AucOanaHc, AedeKTu
MOBEPXOHb KOYEHHS) T€HEPYIOTh XapaKTEepHI CIEKTPaJIbHI YaCTOTH. AHaJi3 CIEKTpa
BiOpanii /103BOJISi€ BU3HAYUTH HE JIMIIE HAsBHICTb, aje M JIOKami3alio ae(exTy
(HampwuKIIaI, MOMIKOHKEHHS 30BHINIHHOTO YM BHYTPIIIHHOTO KUTHIIS TIAIMIAITHAKA).

- TepuoBiziitHui KOHTpOAb .IliABUIIIEHHS TemMnepaTypu € MPSIMHUM HACIIIKOM
3pOCTaHHS TEPTS, CIIPUIMHEHOTO 3HOCOM a00 HESKICHUM 3MaIieHHsIM. [HppadepBoHi
kamepu (TepmoBizopu) y ckiani ICM no3BOiSIOTH OE3KOHTAKTHO Ta IIBHJIKO
BUSIBJISITH TI€PETPIB TAIbMIBHUX MEXaHI3MiB, €JIEKTPOJBUTYHIB, TAPOUMIIHAPIB a00
PEAYKTOpIB, 3amobiralouu pyHHYBaHHIO MaTepially BHACHIJOK  TEPMIYHOTO

INNEPCBAHTAKCHHA.

159



- Amnamiz mactuinbHuxMatepianiB (Oil Analysis) Xoua mei MeToj 4acTo €
nabopaTopHUM, 1HTETpalliss OOPTOBUX MATUMKIB SKOCTI MacThja (BU3HAYEHHS BMICTY
METaJeBUX YAaCTUHOK, BOJIOTH, B'A3KOCTI) MO3BOJISIE OTPUMYBATH JaHI B PEKUMI
peasibHOTO dYacy. Hampukian, BUSBICHHS MiABUINEHOT KOHIEHTpAIii YaCTHHOK
Xpomy Ta Hikemto MoXe CBIIUATH NPO IHTEHCHBHUN 3HOC 3y04YacTHUX KOJIC
peayKropa.

BnpoBamxenns ICM 3a0e3neuye HU3KY 3HAYHUX TIEpEBar:

HpOFHOB}’BaHHH Ta 3aro0iraHHs Bi,ZIMOBaM, aJ[KC CHUCTCMa IIOIICPCIiKaE IIPO

MpeaaBapiiiHMil  cTaH 3aJ0Bro J0 HAaCTaHHS KpPUTUYHOTO PYWHYBaHHS,
J03BOJISIFOYM 3aMOBUTH HEOOXIJIHY JI€Tajb Ta 3allJlaHyBaTH PEMOHT.

o OnTumizaiiss peMOHTY, sKa BeA€ 10 3MEHUICHHS KUIbKOCTI HE3allJIaHOBaHUX
MIPOCTOIB Ta YCYHEHHs HEOOXIJHOCTI 3aMiHM 1€ copaBHUX jaetaneld. Lle
3abe3neuye ekoHoMito KomTiB 0 30-40% Ha TeXHIYHOMY OOCITYrOBYBaHHI.

o [IlinBumienHss Oe3meku - CBOE€YACHE BUSBICHHS KPUTHUHUX JE(EKTIB
TaJIbMIBHUX CHUCTEM, PYJbOBOIO KEPYBAHHS Ta TIAPABIIKKA 3HAYHO 3HUXKYE
PHU3HK aBapiil.

o KepyBanus pecypcom, K pe3ysbTaT - TOYHE 3HAHHS 3AJIMIIKOBOIO PECYpCYy
J03BOJISIE  PAI[IOHAJIBHO  PO3MOAUIATH HAaBAHTAXEHHS MDK MalllMHAMU
aBTOIAPKY.

[HTEeNneKTyanbHl CUCTEMH MOHITOPUHIY € HEBIJI'€MHUM €JIEMEHTOM CY4acHOTO
KepyBaHHs MapKoM JOPOXKHIX MallMH. 3aBASKM BHUKOPUCTAaHHIO CKJIQIHHUX
J1arHOCTUYHUX METOIB, 30KpeMa BIOpaliifHOrO aHadi3y Ta MAlIMHHOTO HABYAHHS,
ICM 103BOJISIIOT  €(DEKTUBHO TMEPEXOJUTH N0 CTpaTerii 0OCIyroByBaHHS 3a
¢dakTuyHuM ctaHoM. lle 3a0e3neuye 3HauHe MiIBUINEHHS HAAIMHOCTI, Oe3meku Ta
€KOHOMIYHOI €(EeKTUBHOCTI E€KCIUTyaTallii MalllH, 110 € KPUTUYHO BAKIUBHUM MJIS
PO3BUTKY CYy4YacCHOI JTOPOXHBO-OYIIBETBHOT Tramy3i. A TEPCHEKTUBU TOMAIBIIOTO
PO3BUTKY BKIJIIOYAIOTh 3aCTOCYBaHHS NHM(PPOBUX NBIMHUKIB, OUIBII TOYHUX

aHAJIITUYHUX MOJEJICH Ta BIPOBAKEHHS 0€3POTOBUX CEHCOPIB HOBOT'O MOKOJIIHHS.
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