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OLIHIOBAHHS SKOCTI T€HEPATOPis MOC:Ti JOBHOCTEE TIICCBT0BUIIAIIKOBHX YUCEN Ha
OCHOBI MallIMHHOTO HABYAHHSY, peJicTaBleHy Ha 3000y TTS HAYKOBOIO CTyHEHS
RoKTopa (inocodii 3a crenianericTio 122 — Komr’rorepri Hayku ranysi suans

12 — [ndpopmaniiini rexmomnorii

1. AKkTyaaenicts Temu AHMCePTALIAHOTrO JOCTiMKen Hs
Y cydacHHX ymOBax 3pocTaHHs KiGep3arpo3 Ta mocTiiHHOrO 36iIbIIeHHs o0csry
00pobOIIIOBaHMX NaHMX 3abesrevenns HaniAHOCTI iM(opMamiliHuX cHcTeM crae
KPUTHYHO BaXKJIHBHM 38BJIAHHIIM. ['eneparopu TOCITiJOBHOCTEH
IICCBIOBUIIQ/IKOBUX YHCET € OCHOBOIO Ui 6ararbox KpunTorpagiaHux
aITOPHUTMIB, II[O 32CTOCOBYIOThCS B pizHUX chepax, BKITFOUAOYH TeJIEKOMYHIKallii,
GinancoBi mocayrm Ta A€pXKaBHE ynpasiiHHA. BnockonaneHHs weTonis
ouidroBaHHs axocTi [TINIBY nozsomits NIIBHINKUTH PiBeHb GE3MEeKH [IUX CHCTEM
Ta 3a0e3neunTy iX edeKTHBHE (DYHKIIOHYBaHHS. HABITH 33 YMOB OGMEKEHHX
pecypcis.

3anpornonosana iHdopmaniiina TexHomoris ouinosauus sxocti TTIIIRBY 3
BUKOPHCTAHHAM METOMIB MAlIMHHOIO HABYAHHS BiANOBila€ CydacHMM BHMOram
MO HaJIAHOCTI Ta Ge3rneku iH(GOPMALIiiiHAX CHCTEM. Brropucranus mMammeHOTO
HaBYaHHs [Is aHAM3y Ta ouiHtopanas [ TITIBY 3a6esneuye HOBI MOXKIHBOCTI IUIs
NiABUILEHHS TOYHOCTI Ta eeKTHEHOCT OUIHIOBaHHA, IO OCOBIMBO BaXKITUBO B

yMoBax oOMexeHHX pecypcis Ta mamvix. Le nocmimkentis Mae [IOTEHIIaJl 3HAYHO



MOKPAIMTH 3aXUCT 1HQOPMAIIHHAX CHCTEM i € BayIABHM BHECKOM y Trajys3b

iHpopMaLifHEX TexHOMO i,

2. 3B'A30K poGoTH 3 HAYKOBHMII aporpamMamu, nJia HAMH, TeMaMHU

Hocniznuupknii rpant NFR-22-14060 «Al-based multilayer 5G security
assurance methodology for the needs of special groups of subscribers in Georgia»,
¢inancoBanmit Shota Rustaveli National Foundation of Georgia, Takox
MATBEPIKYE 3B'S30K PoGOTH 3 MDKEAPOIHAME HAYKOBKME nporpamamu. et
TPaHT nepexbadae po3pobky MeTOZONOriH  336e3TedeHHs Oesnexku s
CIIeLiaNbHUX TPYII aGOHEHTIB y Mepexax 5G 3 BUKOPUCTAHHSM METO/IB IITYYHOTO
inTenexty. Jluceprariis Ilpockypina [IMutpa € Hewij'eMHO0 YacTHHO UX

HayKOBHX IIPOrpaM i BHOCHTb BaroMyi BHECOK Y IX peanisarizo.

3. Hayxora HOBH3HA OTPHMAHIX pe3yabTaTis
Haykosi monoxerns, pospo6ieni ocobucro 3n00yBaueM, Ta X HOBH3HA
MOJIATAKOTh Y TOMY, IIIO:
gnepuie

"  PO3pobIEHO MOJENb e Tadikanii IoKepena TIOCITI IOBHOCTEH
TICCBIOBUNIANKOBHX  9HCENl, LI0 3@ PaxyHOK BAKOPHCTAHHA TiOPHIHOL
HEHPOHHOI Mepeki Ta o6Mexeno] KUTBKOCTI BXiJTHKX JaHUX U HABYAHHS Ta
ONTHMi3allil, 1a€ MOMTHBICTS BUSEISTH TeHEPATOPY, AKUMU Oym1 copmosani
TOCIIiIOBHOCTEH IICEBAOBHITATKOBIX YHCEN,

" po3pobreHo ManopecypcHy iH(opMamifHy TexHONOM0, fKa 3a paxyHOK
BUKOPUCTaHHs ~ Mogerneil  imeHTHbikamii  jwepena  mocminosHOCTI
TICEBIOBUITAIKOBUX YUCEN | IIepe10adeHds HacTyTHO] [MOCJTiTOBHOCTI, a TAKOMXK
METOJly OLIHIOBAHHS SIKOCTi f0CIIZOBHOCTEF TICEBTOBMIANKOBHX YMCEN, A€
MOXUIMBICTh 3IIHCHIOBATH KOMITTEKCHE OL{HIOBEHES SKOCT reHeparopiB
TOCIT/IOBHOCTEH TICEBIOBMIANKOBAX THCEN B YMOBAX OOMENKEHO! KLTbKOCT
BXITHUX JaHMX, BHMSABIATH HEIKICHI, HEHaIMHI 1 CKOMIPOMEHTOBAHI

reHepaTopu;



YVOOCKOHQIEHO:

MOJIeNTb nepenbadeHns HacTyIIHO! MOCTiOBHOCT] 11Ce BIOBHMATKOBHX Yuce,
IO 33 paxyHOK BMKOPHUCTEHHS I'OpMAHOI HEHPOHHOI Mepexi Ta 0OMexeHoi
KITBKOCTI BXigHHX IaHMX s HaBYaHH{, /[03BOJiC IepeadavaTd Yeprosi

NIOCIT IOBHOCTI JUISl HEAKICHMX PeHEPATOPIB MICEBIOBUNATKOBHUX YHCET,

OMPUMAE NOOANBUIOZO POZBUIIK)

" METO/| OLiHIOBAHHSI SIKOCTI ITOCTi J0BHOCTEN MCEEIOEHT] aJKOBHX YHCeJI, SIKUH 3a

PaxyHOK BHKOPHCTaHHSA O/HOBMMIPHOI peKypeHTHOI HeMpoHHOI Mepexi Ta
JlaTaceTiB, C)OPMOBAHUX Pi3HHMMI TeHEPATOPAMH IICEBIOBHIIANKOBHX HCE]I,
J103BOJIsI€ OUIBLI IIBHJIKO OLHIOEATH SIKICTh TeHEpaTOPIB I KpunrorpadiuHux

Ta iHIIAX 32CTOCYBAHB B MA1Y31 KOMIT OTEPHHX HayL;

4. IlpakTHYHe 3HAYEHHS, OTPHMAHHX Pe3y/IbLTATIB

IlpakTiyHe 3HAYEHHs Ta BUKOPMCTAHHA pe3yJETATIB JMCepTaLiHOTO

JIOCITIIDKEHHS IIOTISITAE Y TOMY, IO OTPHMAHI PE3YIbTaTH MOXYTh Gy TH BUKOPHUCTAaHI

BIANIOBIIHUMH  OpraHaMH sl ¢(EeKTHBHOTO  OIiHFOBAHHS reHepaTopiB

IICEBJIOBUIIAZIKOX MOCIIIOBHOCTEH, Kpin LbOro Gyno:

" Buxopucranns ri6punrol Heiiporroi Mepexi (HNN) aamo MoxImBicTh

mocmiguth 8 peamizoBaHux remeparopis Ta 4 000 3r€HEPOBaHUX
MOCTIZOBHOCTEH (JUIS HaBuaHHs Ta ONTUMI3aliil) i ineHTH@iKyBaTH Ha
ocHosi HoBuX A1 HNN jnanumx 3 ycepenneroro tourictio 87,14% JOKepena
TIOCITiAOBHOCTEH TICEBIOBHIIANKOBHX TUCEI,

Bukopucranns ribpumroi Heliponuci mepexi (HNN) gano MoKIHBICTB
OlIBII TOYHO IepenbavarTv HACTYOHI MOCTILOBHOCTI ICEBIOBUIAIKOBHX
HUCENl y TIOPIBHAHHI 3 PeKypeHTHOIO HeiponHowo Mepexero (RNN) Ta
3rOPTKOBOK HEHpOoHHOIO Mepexero (CNN) — =a 2,52% Ta 1,44%
BiJITTOBIJ{HO;

Peanizanis ogHoBuMipHOi 3roptkoBoi HediporHoi Mepexki (1D-CNN) Ta
T€HEPaTopiB INCEBAOBUIIANKOBIY HHCEN cepefosuina po3pobku Python

OiATBepauIa MOXIMBICTL B2 40% IIBHIIIONO OMIHIOBAHHS SIKOCTI
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TeHepaTopiB y MOpiBHAHAI 3 MeronoM chi-kBanpar (3 He3MiHHHM piBHEM
TO9HOCTI P-value), a TekoX MOKIMEICTh aHANi3y MEHIIMX 33 MOBXHHOIO
MOCIiAOBHOCTEMH

3asHa4yeHi pe3yNbTaTH JLINIA & OCHOBY MaOPECYPCHOL iHdopmariiiuaol
TEXHOJIOTII, 110 JO3BOJISE 3MiMICHIOBATH KOMIUIEKCHE OLIHIOBAHHS SKOCTI
TEHEpaTopiB  [IOCIIIOBHOCTEH IICEBJOBUITAAKOBAX HHCEN B yMOBax
OOMEXeHOI KiTbKOCTI BXI[(HMX NAHMX, BUSBISTY HESKICHI, HeHAMiHHI i
CKOMIIPOMEHTOBAHI IeHEPATOPH;

Otpumani pesynsraty GyimyTe kopucHi mis kpuTTorpadii, CTITBHMKOBHX
Mepexx LTE / 5G / 6G, texuonoriit Ha ocHosi UAV, 3axucTy KpHTHYHOL
inopmariitnoi iHbpacTpyKTypy Aepxkau. Pesymsraru Oynu BIIpoBaKeHi
B HaBYAIBHUA MpOLEC KadeApu KOMI'IOTEPHUX iH(OpManiiHuX
TexXHoNori#i @akynbTery KOMIT'IOTSPHHX HAyK Ta TEXHOJNOTiH (aKT
BrpoBamxkenns NeO3 sin 09.05.2024) i B maykosy aisuieHicTs HaykoBo-
fociinHoi maGopartopii rpotuiii kiGepsarpozam B aBiamiiimiii ramysi
Hanionaneroro  asiauifinoro  yHisepcuteTy (akT — BIpOBamKeHHS
30.11.2024) i TonosHOro ympasmidHs possinky MinicTepcTBa o0opoHHU

Ykpainn.

S. MoBa Ta cTH/Ib BHKJIAACHHS Pe3YJILTATIB

Hucepranis HammcaHa yKpaiHChXO MOBOK, c)opMOBaHA IIOCIIOBHO Ta

AOCTYIIHO, 3 BUKOPUCTAHHAM 3aIaIbHOPUIHATOI TEPMIHOJIOrI] Ta BpaXyBaHHAM

HayKOBHX MpobieM 1 TeHIEHiliil ranysi. ABTOp HEMOHCTPYE BHUCOKY KYJIBTYpPY

HayKOBOI'O BHKJIy, IO CIPHAC JIETKOMY CHPUAHATTIO MaTepialy HaBiTh s

YUTaYiB, SKi He € haxiBIAMH y BY36Kiii cepi mocTimxendi.

Crune BHKIANy € 9iTKUM Ta JTOTYHHUM, 010 JIO3BOJISE JIETKO OPOCITigKyBaTH

OCHOBHI i7Iel Ta pe3yNbTaTé NOCiipKeHHs. Bukopucrarus rpadikis, Tabaump Ta

IHIIMX  Bi3yaTbHUX 3aco6iB imocTpamii cIpHse KpaldoMy pO3YMiHHIO Ta

CHPUAHSATTIO HAYKOBMX IIOJOXK&Hb. Lle mizBumiye 3arajibHy sKiCTh pobGoOTH i

POGHTS 1T JOCTYIHOIO IS INMPOKOro %04 YK Tauis.
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6. IloBHOTA ONPHIIOAHEN NS PESYIBTATIB Ta aucepranifinoi po6oTu
HaykoBi pesynbratu mucepraiii sucrirtneni y 13 Haykopux myGuikamisx, cepen
AKX 3 CTaTel y HayKOBMX BUIAHHSX, EKIIOYEHEX J10 HepeniKy HayKoBHX (paxoBUX
" BHIOaHb YKpaiHM, Ta 5 CTaTTi y BHOAHHAX, 1BACKCOBAHYX y 6azax manux Web of
Science Core Collection Ta/a60 Scopus. Pesynpraty mocmimkeHHs Gymu
anpo0oBaHi Ha 5 HAYKOBHUX KOH(epeHLiax T2 peai3oBaii B HAYKOBO-TEXHITHHMX
po3pobkax. Bci my6nikauii Bimmosiza:ors sumoram mogo HAyKOBOI'O PiBHS Ta
aKafieMiyHOl J0OpOdYeCHOCT], wo minTBepmKyE BUCOKY HAyKOBY LIIHHICTb

Aaucepraliitaol po6otu.

7. 3aranbHa XapakTepHCTMKa CTPYKTYPH po0OTH Ta 3MicTy
AHCEPTANIHHOr0 A0CTiKeHH

Jluceprartisi CKIanaeThest 2i BCTY Ty, 90THPBOX PO3JLIIB, BUCHOBKIB, CITUCKY
BHKOPHUCTAHUX  JoKepenl Ta momatkiB. Berym  micrute  o6rpyHTyBanHS
aKTyalbHOCTI, MeTy, 3aja4i JOCTiIKeHHS, HAYKOBY HOBU3HY Ta [PaKTUYHY
LiHHICTB pesyinbrariB. Koxes posnin noriuHo nop'sseHmi 3 IOTIepeaHIM i
AOTOBHIOE HOro, 10 3a0e3rmevye rOCHOBHICT Ta MiTiCHICTD HayKOBOTO

JOCITIIKEHHS.

Y nepmomy po3mini 3aificaeno anamniz ICHYIOUHX TTi[(XO/iB 0 TeHepyBaHHA
Ta OLIHIOBAHHS SKOCTI MOCHIJOBHOCTEH ICEBIOBHIAIKOBIAX YHUCEeJI, BU3HAYEHO
e(EeKTUBHICTE METOAIB 1 3ac06ia 1ITYYHOrO iHTENEKTy B KOHTEKCT BUPIIIEHHSA
3a3HAYEHHX 3aBJaHb. Y JIPYyroMy PO3/UT Po3podieHO Ta MOCIiIKEHO MOMIENb
inenTHQiKaLii mkepena MOCHiOBHOCTE! ICEBIOBHITALKOBAX YUCEN, IO J03BOJISE
BUSIBIIATH T'CHEPATOPHM HABITH 23 YMOB 0OMEXeHO! KilTbKOCTI BXiTHHMX JaHHX.
Tperiii posain npucesdeHo po3polili Ta JOCTIMKEHH:O METOLY OLIHIOBAHHS
SIKOCTI MOCITIJOBHOCTEH TICEBIOBUIIAIKOBEX UKMCEl 3 BUKOPHCTAHHAM aIFOPUTMIB

IITYYHOTO IHTENEKTy. Y deTBepToMy po3nimi pospobreHo iHdopmariiiiny



TEXHOJIOTI0 AJId KOMILJIEKCHOI'O OHi[-l'E*:)BaI{-{HH SIKOCTI renepaTopiB Y pP€allbHHX

yMOBax.

8. Henousikn Ta 3ayBaskenus mo po6ori

1. B pobori He 3aBxmu 4irko BKasano Mexi 3acTOCYBaHHS po3pobieHol
iHpopMantiiHol TexHOIOr T, M0 MOryo 6 GyTH JONOBHEHO TPUKIaJaMH 3
PEIbHUX TPOEKTIB. Bimsimr JerankHe ommcas€is peanmbHHX MPUKIAIB
3aCTOCYBAHHs Mi/[BUIIAIO0 § NpaxTHYEY LiAHICTE po6OTH Ta 3pobmio 6 ii
OLJIBII 3pO3YMINIOO IS NIPAKTHEIB.

2. 'V posnini, IpuCBAYEHOMY TIpaKTA9HOMY 32CTOCYBAHHIO, JOILTBHO Oyio 6
HaBeCTH OLIbIle MOPiBHAHS 3 iCHYIO9AME MeToavik oniHoBanas I TITIBY,
Lle nossommno 6 Ginelml NOBHO OLIHUTH IepeBard T4 HENOIKHU
3aNPOMOHOBAHOIO MIAXO/LY T2 [0Ka3aTH HOro ehexTUBHICTh y IOpPiBHSHHI 3
THIIUMH METO/IaMH.

3.V nmucepranmii mpenctaBneHo [(10Ka3sHHKM e(eKTHBHOCTI BIIPOBAIKEHHS
Pe3yJIbTaTiB JOCHiIKeHHs E po0OTy HayKOBO-HocHifHuX mabopaTopiil Ta
HaBYaNIbHUH IpoLiec, aine Oyi1o & KoprucHO Ginbl IeTATFHO OIUCATH HPOILEC
BIIPOBA/DKEHHS Ta OTpUMAHi pe3ynpTaTu. Le nixsuimno 6 nepexoHnuBicTs
poboTH Ta mokazano § peanLbHui BIUIMB OTPYUMAHHX pe3yIbTAaTiB Ha
IIPaKTUKY . |

BBaskaro, 100 BUCIIOBIIEHI 32yBac: HHs He € BH3HAYZJILHUMHE i He 3MEHIIYIOTh
3arajJibHy HayKOBY HOBH3HY Ta 3H2YMMICTh OjIePIKaEVX pe3ysbTariB. BoHu
CIIPAMOBaHI Ha MiJIBUINEHHS SKOCTI Ta 3po3yMinocti po6oTu, ajle He BIUIMBAIOTH

Ha 11 MO3HUTHUBHE OL[IHIOBAHHA.

9. BucHoBKH

Huceprauifina po6ora Ilpockypira JImutpa [leTpoBnua Ha Temy
«[H(opMaNiliHa TEXHONOr OLIHIOBAHHS JKOCTI IeHEPATOpiB TOCHTiZOBHOCTEH
IICCeBIOBUIIAIKOBUX YHCE] HA OCHOBI MAUIMHHOTO HAEYAHHA» BHMKOHAHA Ha

BHCOKOMY HayKOBOMY PiBHI, HE IIOPYIIy€ NPYHIMITIE aKa1eMi4HOT 106pOIeCcHOCTI
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Ta € 3aKiHYEHOI LUICHOI poGoTOIO. OrpuMadi pezyrbTaTH MarTh Barome
SHAYCHHS 11 ranysi 3HaHb 12 «Jupopvamiiini Texgomoris.,
ABTOpPOM pO3poO6IEHO HOEI METOIU Ta MOINEN, $Ki JO3BONSIOTH 3HAYHO

IIBUIIMTH TOYHICTE Ta edexTuBHiCTs ONiHIOBAaHHS skocT] T [IITIBY, mo mae

- BAXIIMBE 3Ha4YeHHA s Oesnexu iHdopMamiMHUX cHoTeM Yy PI3HHX ramyssx.

Pesynsratu nocrimxenns sxe BIPOBAIKEH] B HABYAIIBH UL IPOLIEC Ta MisIbHICTE
HayKOBO-IOCIIHUX JlabopaTopiit, wo TATEEPINCYE X NPaKTHYHY IHHHICTH Ta
BHCOKY HayKOBY 3HaYYIIiCTb.

Taxum unnOM, AMcepraniiiia poGota gianorigae eunoram 10 poOiT Takoro
THILY, a 11 aBTOP 3aCNyrOBY€ MPHICYIIKe H s HAYKOBOI'O CTyI12HA JJOKTOpa dimocoobii

3a cremianbHicTo 122 — Komn’rorepri Haykm.
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