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1. Arcrya.nsuicrb reMH AuceprarrifiHol po6oru.
(Darropl4 po3BHrKy rexHoJlorifi ra s6irbrrreHHr xirurcocri xi6ep3arpo3 crqMyJrroe

3aKoHoAaBcrBo daratrox rpaiH BLI3HarrarH euuor{ Ao 3axr4ery in$opvraqii y
Kpt4rl{rlnifi iu0pacrpyrrypi. Bilnosi4nicrn BI4MoraM 3aKoHoAaBcrBa crae Kpr4rnr{Ho
Baxnl{Boro Ant opraHieaqifi, ocxilrxu ueni4noeiAHicrr Mo)Ke rpg3Becrg Ao 3HarrHHX
urpa0in ra isurux rcpIdAI4trHHX uacni4xin. Kpinr roro, inqvleHTg, uon'sgasi 3
BLIToKOM AaHI4x a6o isruuuu ri6ep:nor{aHaMl4, Mox(yrb 3aBAarr,r guaqHol ruKoAH
perryraqii opranisauii.

llocrifiHe BAocKoHaJreHHr MeroAis ra cnoco6ie npoBeAeHH, ri6eparaK Br4Marae
pospo6Kl'I cKiIaAHI4x ra rHyqKHX MoAene ft cacreM AocnilxenHs, 3AarHHX o[epargBHo
pearyBar[HaHosi 3arpo3l4. Tpa4rallifiHi MeroAr4 3axucry raxi gr EDR cncreMra, SIEM
CI4CTEMV, QKICTEMI4 SANO6iTAHH' BTOPTHEHHSM B)I(E HC C AOCTATHiUTU. BNPONAA)KEHHq
rIpoaKTHBHI4x n'reroAie, TaKHX sK aHaJIis noee4iurn, MarrrHHHe HaBqaHHfl Ta rury.r'uir
iHrelerr, crae neo6xilHnM AIrfl BHflBJreHH.rr ra nonepeA)r(eHHr 3arpo3.

Cyuacui inQopnaaqifiui cucreMu cKJraAarorbcs 3 6ararrox pisHopiAHHX
KoMrloHeurin, BKnroqaror{I4 xrr,rapni cepnicu, ruo6ilrui AoAarKr4, inrepnlr peuefr Ta
inrui' I-{e creoprce norpe6y B po3po6qi KoMrrJreKcHHX MoAenefi, sgarHr,rx aranryBar'cb
4o pisnHx Tl4rin NypHanie no4ifi, ilerKo HaBrrarucb ra Br4rB rrflTu aHoManii 6esneK' y
ecix tlux KoMrIoHeHTax, rnfl cBoeqacHoro BlrsBJreHHr ra pearyBaHHs Ha noaii Ta
iuqnAeHrr.r insopvrauifiHoi 6esueru.

Touy, nzpirueHHfl HayKoBo-rlpaKTr,rr{Horo 3aBAaHHs 3 nilegrleHHs e6exrunsocri
BI4f,BJreHHr xi6epsno.rraHis B inspacrpyrrypi iH$oprnraqifinr.rx cHcreM 3aBnqKH
BI{KopI'IcraHH}o MoAenefi urryuHoro iHrelercTy e alffyanbHnM .qocnilxeHHflM ra Moxe
6yru BI4KopI{craHo Aep)KaBHI4MH ra ttpHBaTHHMH opraHiraqisvru.

2, Asa.nis snaicry AucepraqifiHoi po6oru.
[uceprauis Cycyraftna Birariq A"apifioBr4qa e 3aBepueHuM locnil)r(eHHnM,

sxe uicrl4rb uoni, HayKoBo o6rpyHroBaHi pesynrraru Br4KnaAeui na 196 cropiHrax y 4
pos4inax.



Y gg] no4ani yci ueo6xiAni aani uloAo arcD/€uLnocri uocrasregoi e Aucepra{ii
aaAaqi, qirxo rroAano Mery ra 4ani npo HayKoBy HoBr43Hy i npamnvny uinuicrs
orpr{MaHr4x p esylrratiu.

Y nenrrronry pog.airi "Auarig crauy npo6nenru pospo6reuHr KoMrureKcHoi cr,rcrevr
gocri4xenur ri6epsarpos iuQpacrpyrrypr,r inSopnaaqifixr,rx cucrev" aerop nponin
axaris rounonentia in$pacrpyxTypn inQopuaqifiuoi cucrerr,ru ra nporia aualir
cf{acHrx ren4enqifi ra rexnororifi. 3icraereHo nigxo4ra no6ygonu inSoprrlaqiiuoi
cricreMu y xMapurix ra JroK€rrrrHr,rx rrEnax iu(fpacrpyrcrypu. Tarox, amop 4ocaiAr,re
nigxi4 DevSecOps ra BrrnrB arrropurrrrig IIII na ra;ryri Br4xopr,rcraHur in$oprnraqifiur,rx
cv cTeM.

y aDvropry pos.qifli aBTop AocriAus Moxrusocri rpaAnqiftnux c[creM
ga6egneqeHHr inQoprr,raqiftnoi 6egnerr.r ra gicrasqs ik e uo4elruu ITIT p ix snr[soNa.
Aarop uponiB eKcneprrMenramni AocniAxenus Ars nopianruur alropurruin
Mar[urruoro HaBqaHHf, Ta Br,r3Harr[B [epeBary rr,ro4eni i:onxqifiroro nicy, nag
Br{na,qKoBrrM nicou ra MoAerqMr,r mu6ororo HaBqaHHr 4nx 4ocni4xennr xypuaair
noaii. Taxox y AaHoMy poeaini aernp npoaia eKcnepr,rMeHr€rrnne AocliAxesru
uoAenefi GPT ra nopirnxr r'aogeli GPT-3.5 ra GPT-4.0, ra BcraHoBr4B, trlo GPT-4.0
3ar€uroM AeMoHcrpy€ ni4unuleNy eQerruruicu o6po6rrE Ta Br4rnlreHHr pisurax rnnie
r<i6eparar nopiBHf,Ho g GPT-3.5.

y rDeruo*rv Dogriri arrop flpe.qcraBr.rB MoAeJrb clrcreMr4 AocliAxenns
xi6epenovr,rnin ArA cKJraAoBr,rx in$pacrpyrrypr.r in$oprraaqifinux crrcreM, rqo
BI,IKopI4cmBye Iueto4onoriro BLI3HaqeHHr aHonaaniigu.nrxoM HaBqaHHr isonxqifinoro nicy
nopnranrnift noseAiuqi in$opuaqiftnoi cracrenru, ulo Aano Moxrlsicrr aaanrysarfi iT nia
pi:ni tr.rnlr ix$oprr,raqiftnux cr4creM. 3aupouonoealrnfi nilxil roKpaqye rnacu(firaqiro
urri4nr,rrnx sanfirig i sNaeu[rye xinrximr Qanrruzrux c[parsoBanb. 3anpononoaaua
MoAeJIb iurerpyerrcx s DevSecOps pirueHnxrrar,r 4nx axanisy nasnuocri npasnvtnocrefi ra
3a AorroMorolo BaroBlrx xoeQiqienria ra6esnevye nroxrr,rsicrr Aoc.niAurz surus
opasnraaocri Bp€xoByrcqn arpu6yru AocrigxysaHoi crcrerrau.

V qerneprorvrv posaifli grzcepraqii amop npooia uacrynni eKcnepr,rMeHTr,r: araKa
cKarryBaHH{, in'erqiini araKv, aranu Directory Traversal Ta araKu 3 [opyrxeHHrM
noriru.,{aHi 4ocni4xeHHr [poBoAr,r ltr4c:'_ AItr' sicraBreHHr rpa4lrqifinoi SIEM cucrerr,rn
3 3alpollouoBaHolo crrcreMorc. Aatop BI43Haqr,rB, rqo qac BI,rtBJIeHHr siAolaux rznis arax
(Iu'exqii, cKaHyBaHHr Ha apaslunocri, Directory Traversal) n nopinnnrui a

tpaAl,Iqiinoro SIEM sr\aeHrrrr,tBcr Ao 31% i aauponoHoBaua MoAeJrb Moxe Br4rBJrrru
nesiAolai araKI,I 3aBMKrE sAatHocri uogeni isorrqifiHoro nicy poauieuasarr,r aHor,rarii.
3lrenurenns qacy Br,rrBreHHr He BTIJII,IHyJTo ua ri4coror BLIIBJIeHI,Tx atar. Bcranoueuo,
IIIo Bl{Kopr.rcTaHu,r rr,ro4eni GPT gxa.rHo 3MeHurye .rac AocriAxexnr xi6epanouuHig. qac
ananisy ni4onrrx araK 3MeHrrrrrBcr Ao 60%o, a Ans anOnaanifi, qo uopyuyrorr noriry
po6orrE iuQoprtraqifiHoi cracreun go 7 pasir.

3. Hayrcona HoBt{sHa oAep?KaHrrx pesy.nrrarir. Ocnosui uayrori [oJroxeHHr,
pe3yJrbrarr{ Ta Br,rcHoBKr,r 4ucepraqii, o'rpr,rnrani s4o6ynavev caruoc.ritno, e HoBHMr,r,

4ocraruro o6{pyHToBaHr,rMr,r i ni4rnepgxyrorbcr AaHr4Mr4 rovn'rctepuux ercnepuveurin
ra anpo6arliero Ha BceyKpaiscrrux i rr,rixlrapo4ur,rx ronSepenqirx. [ocroeipuic.rr
HayKoBr4x noJroxeHb, sr,rcHosxie i perynrrarie ga6egneqeHa KopeKTHr,rM ra goqilrnuu
Bl,IKopucrarrHrM MareMarnqHoro aflapary, rrlero4onorii npoeKryBaHnr iuQoprraaqifinux
cl4creM ra ycuiuaoro rporpaMHorc peanisaqiero. V 4ncepmqifinifi po6mi mplrrr,rani
nacrynni pe3yJrbrarr,r, sri N{aroru HayKoBy HoBr43Hy:



1. BAocrconale'o MareMar'rvnrft anapar oqisrcr,r npa:lunocrefi iu$pacrpyxrypu
iurloprraaqiftnnx clrcreM 3a paxyuoK Ao.qaBaHHr ra o6quclenns arpu6yrin
4ocnigxyranoi iH$oprraaqifnoi cucreuu, a raKox BrpoBaAxeHHr BaroBr,rx xoe$iqienrir.
Qe ni4nr,rrqrEno toqHicrr oqirmv apasluaocrefi, Ao3BoJrrroqlr KoMaHAaM 6egneKrz
[p10pr{Tr,r3yBarr.r Br{[paBJreHHr npasrurocrefi :ri4no r oco6rr,rsocrqr\4u isd0prraauiftnoi
CI{CTEMI,I.

2. Bneprue pospo6.neno r"rero4 s6opy xypna"nie norifi s npr.rMaHor Ha ocHosi
rexnororii Blockchain, qo ga6eane.rye AerleHTpaJrisaqiro 4annx 3a AorreMororc
poeuoginenoi 6a"rra AaHux. Porpo6nenufi MeroA Ao3BoJu4B 3MeHrru4T u plr3t4Khr
crrorBopeHrur ra BTparr{ 4anrx ni4 vac s6epirannx xgipnanir uo4ifi.

3. Otpurran nogalrruuft po3BrrroK MareMarr4rrHr4fi anapat BvtBJreHHr ri6eparax
3a pa)ryHoK BnpoBaAxeHrur uoAeleft I:orxqiftnoro Jlicy, GPT ra DevSecOps niAxoay
3au4xxu igrerpaqii Moxnrsocreft B[JrBJreHHr anouanifi Isonrqifinoro Jlicy,
nnacrrasocreft o6po6xr.r nepe46auyeanol uoAelefi GPT i rliricHoro $orycy 6esueru
DevSecops, crpyKTypa MareMarr.rrHoro anapary ni4nraquna ro.{Hicru i unr,rgricrr
Br,rrBJreHHr ri6eparar.

4. Bnepure porpo6.neuo MoAeJrb rorrauexqroi ct4creMr4 .[ocriaxeHHq
xi6epslovunir, 3AarHy BtrfrBIrflTvr ra auali:yuarr,r xi6epelo.runlr na pianux pienrx
iH0oprraaqiftnoi cucterr,rra, Qr nroAenr inrerpye rr,ro4eni urryvxoro inrenerry Isor suifi;p1ui,r
JIic, GPT ta nigxi4 DevSecOps, nigpieu*ovr.rcr niA r:pagzqiinrEx cracreru 4ocligxenru
uogift iH$opMaqiftnoi 6esner[ 3aBItrIKtr Br,rKopr,rcraHHK, KoMrrJreKcHoro ni.4<ogy ra
inrerpaqii cyqacuLtx vogeaefi ra ni4xogiu insopr"qqifinoi 6esneru B eAr{Hy crrcreMy.
3orpeua, Br,rKopr,rcraHrur Igonrqifinoro Jlicy m GPT, a raKox crrcrelr ananisy
npasruraocreft na pisnux pienrx pospo6rr,r ni4nnurye eSerrlrouicTL Br,rrBrreHHt
[epBuunr,rx qpr,r.rriH ri6epelovnnin ra 3Meurrrye uac pearqii na aranLr.

5. Bnepue porpo6.neno uero4onoriro 4ocri4xeHnx ri6ep:nounnio, qo
Br,rKoplrcroBye nao4eni I:onxqifiHoro Jlicy, GpT m DevSecOps niaxi.q. [aua
uero4ororix, xa oi4rr,riny aig icuyrovux, Br,rrBJrre xi6epararu na pisni pinui
iu$pacrpyxrypn inSoprual{finoi cucrervtu, BKJrroqHo 3 uraKaMvt cKaHyBaHHr, in'exqisnrra
ruriAnuaoro KoAy, araKaM Lt rlrrry Directory Traversal Ta Br4rBJreHHrNa anoN{arifi s
[opyureHHfiM lorixra 4oAatxie, ari Moxyrb zutvrr]arucfr senouigenuuv KJracuqgr,rMr4
SIEM cnctevauu sa rigcyruocti nore4inKoBrrx cr4rHaryp, rapaHDfioqu nlrcornfi pirenr
6esnexu

4. Hayrcone 3Haqeuufl BIrKoHaHoro AocriAlr(eHHfl ig gagHaqeHnqM Mor(.rlrBr{x
HayKoBrrx ra.nysefi ra por4i.rie [porpaM HaBqaJrbH[|x rcypcin, 4e lrorr5rB 6yru
sacrocosaHi orpuruani pe3yJrbrarn.

Hayrone 3HaqeHHr BzKoHanoro AocniAxenur rroJrrrae y pospo6qi e$erruanoi
crrcreMr.r AJrr ruBlrArrroro Bt4rrBJreHH t ra auanisy xi6epsnovunia, rqo uoxe 6yu.r
3acrocoBaHa y pisnr.rx HayKoBllrx larry3rx ra HaBqaJTEHI{X KypCaX. v Hag.Ia$Hux
nporpaM€rx qi pesylrratz Moxyrb 6yrr,r inrerpoaani y rypcu : ixooprvraqiftnoi 6eenexu,
ananisy AaHr,rx, inrenerryanruux cr4creM, a raKox y cueqianironani rcypcr,r 3 Br,rrB[eHHs
ra gauo6iranu.s ri6epsrovlrnau. 3oxpeva, pe3yJrbrarr,r AaHoro aocniaxeuu.a Cycyraftna
Biranir Augpifionuva snpoeagxeni y HaBq€rrrbHrrfi npoqec xa$eapu <3axucr
inQoprr,raqii> HaqioHaruuoro yxinepcurery <Jlrnircrra uonirexuirari np, sr4sqeHHi
4UCqrauliuu <<EegrleKa npofpaMnoro ga6esneqeHHs> AJrr cryAeHdn nepruoro piaux
B[rqoi ocBir[ HarprMr(y ni4romeru 125 <Ki6ep6es[eKa ra 3axr,rcr igQoprr,raqii')).



Pesylrraru AaHofo AocliA)KeHHs Mox(yrb 6yru Br4Kopncraui He Jrr,rrue B ranysi
6e3nercn. 3orcpeua, Anfl [rryrrHoro iurererry ui pe3yJrbrarr4iH$opuaqifiHoi

AeMoHcrpyrorb MoxJIIrBocrl 3acrocyBaggr uoAerefi MaIIrI,IHHoro HaBqaHHr urt
posuionaaannr anorvranifi i noseAiHrosux sparxia, ulo MorKyrb cni4vr.rru upo
ri6epsno.runu. V raryai Marrrr.rgHorp HaBqaHHrr Aocni4xenua rroK€ulye eQerruenicir
Br,rroplrcragHr uo4erefi, raxrax er isorrqiftnufi nic i Gpr, anr cxnaanzx sanAaur agarisy
BeJII4 Krix o6cqris lIaHlD(.

5. Cryninr o6rpynrouanocri HayKoBr{x nonorrcenb gnceprauii., ii
qocronipuicrb ra HoBrr3Ha.

flpu rzpiruenni 3aq4axr, [ocraBJreHr{x y azcepraqii, Ta crBopeHui uayxoarx
rroJroxenb, nrogenefi ta rr,rero4olorift o4o6yaav npoanaliaynae 4ani nayronoi nireparypr,r
3a reMarlrKoro 4ocni4xeunx.

3Ao6yea.re^,r 6ytn gac.rocosaHi reopir Malur4HHoro HaBsaHHr ra Mero.wr
MareMarl,IqHoro i ir'Iiraqifisoro MoAeJrroBaHHr 4nr anpo6aqii ranpououoaauux piruenr.
Teoperravna 6asa 4ocnigxeHgr lpyHTyerrcr Ha SyngaveuranbHrrx rpr,rHr{r4nEx
clrcreMHoro ananisy ra iH$oprvraqifinrrx rexnororifi. Baaxaro, qo craopeui xayroni
noJroxeHHr, Ivrero4onorir ra MeroAlI e AocrarHbo o6qpynrouarurnau, uro
ui4ruep4xyerrcr pe3yJrbraraMr,r MoAeJrroBaHb, eKcrrepr,rMeHTaJrgHr,rx 4ocrigxeHr ra
[paKrErrHr,rMr.r pe3yJrbrar{rM[, xri ei4o6paxeni y uaneAerurx pe3yJrbrarax BnpoBaAxeHHr.

6. Ilparruvne 3HarreHHfl oAepxaulx pery.nrrarin fl(ursra€ y mMy, rqo:
r pospo6neHa MeroAonoriq AocriAxeHnr ri6epsno.rr,ruir, rqo no6ygooaua na

ocnoni uogenefi isorqrliftHoro nicy ta GpT s46esnevuaa niAuogiAnictt npor{ecy
uoniropuxry inSoprr,raqifinoi 6esuexa y cucrerr,ri MeHeAxMeHry iH$opnaaqiiroi 6euexlr
Korrrporrro 8.16 rvrixnapogHoro crauAapry ISO 27001:2022. Bupoaagxenur uero4ororii
4ocri4xeuue ri6ep:novvtuin y cucreMy MeHeAxMeHTy in$opuaqifiuoi 6e:nerz garo
uoxrugicrr BuNBITA'rvt xi6eprnovuuu ua panHix ix cra4irx, nainiuiryrouu pecypcu,
seo6xialri grx ra6eeue.reqHs BiAuosiAuocri xonrpor sv 5.25 ra 5.26 uixnapoguoro
craugapry ISO 27 001 :2022.

. BrrpoBaAxeHHs C[CTeMr gocni4xeHHr 3arpo3 iH$oprnraqituoi 6egnexu sr
oAHoro ig enelaenris uoAeni gocni4xennr xi6epsnovunia ga6euequlo Br,rrnrreHHq
ai4orrrnx ri6epsarpos, Kopricryroqficr ny6aivnrnruz i4enruQiraropaMu roMlpovetaqii
inQopnaaqiftnrx cr4creM. Bnxopzcrannr DevSecops-niaxoay ra cKar{yBaHH,
in0oprr,raqifixlrx crrcreM ua pisnm< pinxn< in0pacryyrcrypr{ Bpa3Jrr,rBocrefi gaao
uoxrranicrs KopeJrroBarr,r BrrJrrrB npasnnnocrefi inQopMaqitHoi cr{creM}r Ha
xi6epsrouunn. IIefi uiAxiA Aossorse i4eurr.rsirynarr,r siAo^ai ri6epsarpoor.r sa
AOIIOMOTOTO 3afturbHoAocrynnnx i4ernraQiraropia, onrurr,rioye [poqec ycyrreHHt
rpa.lnunocrei uuuxoM cKaHyBaHHr in$pacrpyrrypu inQoprrlauifiHr,rx crrcreM ra Ha&ae
r(oMrrJreKcue yrBJreHHr trpo craH 6esnexu iurfoprvrarlifi uoi cuctervn.

. EKCIICPI4MEHTAJIbHO NiArECP4XErrO, IIIO MOACJIb GPT-4.0 HE JII4IIJC TOqHO
BI{3Haqae rrau ri6epsloql,IHy, aJIe sa6esnevye 3araJroM ulonafiuenrue Ao 50lo ureurue
BIIfBJT€EIUI xi6eparar, nix GPT-3.5, ulo Moxe rr,raul er.rpiruanbHe 3HaqeHHq B pe6urbgr,rx
cqenapixx, 4e vac ni4noni.qi norpi6uo rraininrioyaaru.

o pospo6rerra MoAeJrb 3 BlrKopr4craHnrNr isomuiftHoro aicy gara uoxruric.rs
3MeHIITI{TI4 rlac BI4'RIIeHH' ri6eparar y cepeAHboMy xo 31%o n uoaipxnni 3 Klacr{rrHoK)
SIEM--cuqeuoKr ra Br{rrnrrrrn neai4onai araKr{, ulo 3yMoBJreHo sAarHicflo HaBqaHHq
nro4eni isorsqiftHrfi nic aiApisux'ru HopManBHy noae4inry ai4 anoua$noi ta
rlparlrcBarr.r 3 anoualirun pirnoro tzrry.
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. EKCIIEPIMEHTAJIEHO B}BHAIIEHO, UIO MOAEJIb HA OCHOBi GPT O6PO6rrrC 4Arri
IUBI'IArue, uix qe MoxJurBo AJrr nroAr,rrrr4, i4enru(f iryrouu saxonouipnocri ra
B3aeMo3Brr3Kr,r, 3MeHuryroqu vac gocni4xeunx xi6eprnovfixia y cepe4nboMy Ao 60yo, a
gnx anouarift, ulo [opyuryrorb norircy po6mu AoAmV, go 7 paoin.

7. Ilosnora orprrJrrqqneHuq pesyrbrario gucepraqifiHoi po6orr.
OcnosHi pe3yrrbrarv gucepraqiftnoi po6orr Cycyrafina Biranis Angpifionuua

AocrarHEo uoruo ni4o6paxeni y aiciunagqrru HayKoBr,rx rry6nirauisx, a caMe: y Aecsrr4
crarrrx (is nra:< AeB'rrb - y OaxoBr.rx HayKoBlrx B[AaHHrrx Yrpaihr.r ra o4nifi - y
uepio4r,ruuorvry nnganni saropAonou) i eocrNrlr tesax nucryuiB Ha HayKoBo-[paKTrlqHux
3ExoAEx. Ciu rry6nixaqifi npoin4ercoBauo B Hay(oMerpruHifi 6asi Scopus.

Oco6uctr.rfi Brrecor 3Ao6yBaqa y KoJreKTr4BHo ony6aironanux [paqrx nonrrae y
Qoprvrynanui ta pospo6qi KrrroqoBlx i.qefi ra perynrrarin. 3 npaqr, ony6lixoeaHrx y
cuiuarropcrai, y .qrrceprarlii araxopucmHo pe3ynbraru, ari orpuruaHo sAo6ysaqeNa
caruocrifino.

8. Oqinrca crpyrcryp[ .qlrcepraqii', ii MoBrr ra crrrJrx, BrrrclraAeuus.
,{ncepraqifina po6ora ltae virKo BtrsHaqexy ra roriquo uo6yaorany crpyKrypy, qo

ni4uorigae BlrMoraM MoH Yrpainra. vci posginz 4zcepraqii uocaigonno nuxra4eui,
[oqr,rH€uoqrlr ui4 rcryuy, srzft rdicT}ITb MeIy Ta 3aBAaHHr gocligxenna, i sarepuryovr,r
BlrcHoBKulMr{. Koxen pos4in e calrocrifinoro qacr[Horo, are BoAHoqac uocniroeHo
orrr{cye [poBeAeHe 4ocli4xennr.

V po6ori BldKopl4croByerbcff cfracHa npo$ecifina reprvrinororiq ra BHKnaAeHHt
uarepiarry sgificuroerrcx lorivno, qo po6uru Tercr 3po3winnrnr 4ar Qaxinqia y
nignoni4nifi rarryei.

V 4rceptarlifiuii po6ori Ampranrani [prlrHur,rrrr{ aragenaiuuoi Ao6povecuocri.
BnxoprEctanru igeh, pesylrrarie i tercrie iuurlrx arropin cynpoBoAx(yerbct
aignoni4nr,ruu [ocr,rJraHurMr,r Ha nepruoAxepena, ulo crigvr,rrt npo noBary Ao
iurererryanrnoi sracHocri m niAnosiAarbHe craBJreHHr Ao araAeruiqsoi eruxu.

9. 3ayraxenun ra 4ucrqycifiui noloxenns uloao rnricry po6orn.
Hesnaxarcqu Ha 3araJrbue rro3r'Tr,rBge BpuDKeHHr ni4 4ncepraqifinoi po6orr,r, cni4

3a3HaqI'ITu 4exxi sayaaxennr ta euginntra oxpervri [oJroxennr po6otn, trlo BlrKJruKalorb
4r,rcrycii:

. y fiepluoivry pos4ili aBTop [peAcTaB[B AerEUrbHe 4ocli4xenns r4oxnfisocrefi
BlrKopr,rcraHHr ruryqrroro ixrelerry, ,{ane gocnigxye ni4xpecmoe uogur[nHi ac[eKrr,r
Br{Kopr,rcraEHs urry.rxoro iureJreKry. flpme, aono ne npugilre gocrarnroi yrarr,r ananisy
neAonixis ulTfrHoro irnenerry ta uorenqifino HerarrrBHoro BrrJrr,rBy, rrlo Moxe
Br,rur,rKr5irlr upn fioro nnropucranxi.

o y poe4ini 2.2 onucauo Br,rxopr{craHHr Hacry[Hr,rx Merpr,rK: aryparuicrr,
uy*ricm, ri4xnnxanru, oqiuxa Fl ra uoura uig rpr.rnorc ROC (AUC-ROC) . Aani
MerprrKlr AerarJrbHo onucani, npore ix BuKopr,rcraHHr He .qocrarHbo o6rpyuronaao ra ne
posuxnyri inui naoxnuei Merpr,rKr4 Anr oqinrn vogenefi ruryqHoro inrelerry, ulo Morno
6 Ha,p;afiq,6illru xouuercu[fi anaris.

r y por4ini 2.6 anrop oflucaB MeroA BlrKoplrcraHgr rexrolorii Blockchain ang
gocni4xennx ri6ep:novrauio. 3oxpeua, qefi uerog nepe.q6aqae s6ip xypnaais noAifi g

npr'rMaHoK na ocxosi rexHororii Blockchain, rpore, aBrop He npoanalisyean
o6uexennr Macrura6osauocri ra o6po6xr.r BeJrlrxriD( o6crris Aantrx, xri naoxyrr
BurruKr{/Tlr IIpr4 B[rKopxcranni gauoi rexnolorii B peaJrEHr4x yMoBax, g1o ruorno 6
ycKrraAurlTu iT aacrocyaannx.

)



. y po3AiJri 4.4. leramuo orrt.rcaHo eranr,r eKcrrepr,rMenTaJrrHoro [poBeAeHH{
atax na 4ocnigxyBarry clrcreMy. 3orperr,ra, aBTopoM onr,rcaHo [poBeAeHHr eKcrrepr4MeHTy
araK[ cKarryBaunr na 4ocaigxyaaHy cr,rcreMy. Araxa cranyaanHr Moxe npoaoguracr is
BlrKopr4craHrrrrra o6nixorl[ gaHr,D( Kopr4cryravir in$pampyrrypr.r 4nx 6ilbru Aer€urbHofo
BlurBJreHr{r apasnuaocrefi. flpcne aBrop He BpaxyBaB Ilauwfi T wn cr(aHyB€rHrur, ulo Moxe
o6uexrEtn noBHory Br,r{BJIeHr{x apasnrEaocrefi. Xoua 4annfi .fi4n araKn He B[Jrr,rBae Ha
pe3yJrbrarr{ BKa3aHoro e(c[epr,rMeHry, npore BpExoByroqz Sarrop na-flexocri o6aironrax
AaHax aBTop uoxe 6inru AeTaJIbHo oqinrru unu4ro4iro BlrrBJreHHJr ra aualisy AaHoro
Tlrrly aTar0r.

3ara.nrni BucHoBKu rloAo A[cepraqifi Hoi po6oru.
Ana"nig gr,rceptaqiftxoi po6onr Cycyxafina Bitanis Ao3BoJrr€ gifirur eucuonry, uqo

4aua po6ma e aKryaurbur,rM AocniAxenusu, rKe Moxe BnJrr,rHyrr,r Ha crau npo6neuu
AocriAxenns ri6epsnovr.trin. 3uicr po6mr,r ni4snavaetrcr HayKoBoro qinnicuo,
innoaaqifiHicflo uinxoais ra BHecKoM y po3Br,rroK rexronorift 4ocrigxennr
ri6epsnovuuir.

O,qepxaHi nayroni ra nparrruni pe3yJrrTarr,r e BaroMr,rM BHecKoM y posnr,rtorc reopii
Ta rrpaKrr4Krr yupauixnr inqn4enravn iuSoprrlaqiftHoi 6esuern ra 4ocli4xenna
ri6epsnovnnir, ulo Morxyrb Br,rKopr{croByBarucb in$pacrpyrrypi in$oprvraqiftnr,rx
cucreM upfiruB]rguyroqv ana:rig xi6epuovnnir, ne 3MeH[{rroq}r upu rlboMy
e([ercruanicrr B[rrBJreHHr roquo no3]rrr.rnnzx ri6eparar.

Bgssrulr rle Ao yBaru, BBa)KaKr, uqo gucepraqir 3a cBo€rc axrya:rrnicrro, HayroBoro
HoBr.r3Horo, rrpaKrurrutlM 3xaqerrurM orpuMaur+ peeynrraria, o6lpynronanicrro
ocnoBHr,rx uoJroxeHr Ta Br,rcuosris uosrricrro ai4noai4ae azMoraM HaKa3y MOH Yxpaiua
N' 40 sil 12.01.2017p. <IIpo earnepAxeHHr Br{Mor 4o orfopnrneuns Arceprauiii),
BI4MoraM ocnirnro-nayronoi nporpavn, rxy ycuiuruo 3aBeplur,rB r4o6ynav, Br,rMoraM
flopr4ry rprcyAxennr cryleur AoKropa {inocoSii ra cKacyBaHr{a piureunx pasoooi
cueqiarisonanoi s.reuoi paAr4 3aKJra,qy alruloi ocairu, nayxoroi ycraHoBr,r rrpo
rplrcyAxenur cryrerur AoKropa $iaoco$ii (saraep4xenoro flocranosolo Ka6iuery
Minicrpia Yrpaihn 12 ci,rur. 2022 p. N" 44), a ii amop Cycyrafino Bim:rifi An4pifioar.r.r
3acJryroBye Ha trpucyAxeuu{ HayKoBoro cryrreHr AoKropa Qiaocosii sa cneqialrnicfio
125 <Ki6ep6eeuexu.

O$irlinHnfi orroHeHT:

AoKTop rexHi.rHr.rx HayK, upo$ecop,
rani4ynau xa$eApr4 xi6ep6e3reKr4 ra nporpaMHoro ga6eg EI{EHH'
I{enrpanbHoyKpaincrxo ro Haqi oHaJrbHoro rexui u Horo y, lBepcHrery
AoKTop rexHi.{Hr{x HayK, npoQecop,

fliluuc AoKropa rexsirrHrax HayK, upoSeco Aporo xi6ep6e3neKpr ra
rporpaMHoro ga6esnerreHHf,, I{eurpanbHoyKpain AJIbHOfO TCXHIIIHOIO
yH i nepcr4rery C rvr ipHoea Ore rcc is Anarol ifi osnq
flpopexrop 3 HayKoBoi po6orvr ra vrixnapoAHrlr
I{enrp an bHoyKp aiH c rxo ro u aq i oH €rJr bH o ro rex
Kan4u4ar rexHi.rHrrx HayK, AorIeHT
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