PELEH3ISA
oiniiinoro penensenTa — KananaaTa Qi3HKO-MATEeMATHYHHX HAYK,
CTAPLIOro HAYKOBOIO cNiBpoOiTHHKA
Xomsinebkoro Osexcanapa MukoaaiioBuya
Ha QHcepTauiiiny podory bapanosa Iropsi AnaroailioBa4a
«IlapaneabHi aArTOPHTMH CHMETPHYHOT KpunTOorpadii»,
NoJaHy Ha 3100yTTH cTyneHns AokTopa diiocodii
y raay3si snanb 11 MaremMaTHka Ta CTaTHCTHKA
3a cneniaabHicTio 113 llpukaaana mateMaTHka

1. AKTyaabHICTh TEMH AHCepTALIl

Komm'torepHi Mepeixi Ta Lu(ppoBi cepBiCH BIMIrpaOTh Ae/alli BakJIMBIILY pOJb Yy
30epiranHi Ta Tnepenadi iHQoOpMamii, [0 MiJBHILYE BHMOTH J0 3a0e3nedyeHHs il
koH(igeHuiiHocTi Ta uinicHocti. Kpunrorpadis € oqHuM 3 MeTo/iB, 110 3a0e3neuyrTh
HaWbinbm Ge3neunuii cnocid nepenavi koHdigeHuiitHol iHGopMauil Bij BiANPaBHHUKA 10
nepeabauyBaHoro ozepxxysada. BogHovac cTpiMke 3pocTanss oOcsris 1aHux i norpebay
BHCOKOLIBHJKICHI 00poOmi iHdoOpMalil CTBOPIOKOTH CYTTEBI OOMEXeHHS JUIs
TPAAMUIMHKX NOCHIIOBHHX KpHnTorpadiunux anroput™i. OcoGIMBO rocTpo s
npobiemMa NpOABAAETECA B YMOBaX BHKOPUCTaHHsA OaraTosfiepHHX NPOLECOPIB i
rpadiyHUX MPUCKOPIOBaYiB, OTEHLIIA AKUX HE 3aBXkKIU MOXe OyTH e(DeKTUBHO 3aisHUI
ICHYFOUMMH KpUnTorpadiyHMMHU pilleHHSIMHU. Y 3B'S3KY 3 LIHM aKTyallbHUM € CTBOPEHHS
HOBHMX CHMETPHUYHHX KpHUNTOrpadiuHuX anropuTMiB, OPIEHTOBAHMX Ha [apaiesibHe
BUKOHAHHS Ta e(DeKTHBHE BUKOPHCTAHHS Cy4aCHHX OOYMCIIOBATBHUX apxiTektyp. Taki
QITOPUTMHM AO3BOJISIOTH IOEAHATH BUCOKHMH piBeHb KpunTorpadidHoi CTIHKOCTI 3
NiABUIICHOIO NPOAYKTUBHICTIO MiJl 4ac 0OpoOKH BeJIMKHX OOCATIB AaHUX.

Came po3B's3aHHIO 1i€] HAYKOBO-TIPHKIIAJHOI MPoOIeMH NPUCBAYeHA JUcepTalliiiHa
pobora bapanoBa Irops AmnatoniiioBuua, y sKiii 3anponoOHOBAaHO HOBE CIMEHCTBO
napajejbHUX aJIrOpPUTMIB CHUMETpUYHOI Kpunrtorpadii, opieHTOBaHMX Ha e(eKTHBHE

BHKOpPHCTAHHS GaraTtosiiepHUX MpoLecopiB i rpadiuHuX NpucKoproBadYis.

2. 3B'A130K A0CIIZKEHHSA 3 HAYKOBHMH NPOrpamMaMu, IVIAHAMH Ta TEMaAMH
Jluceprauiiina pofoTa BHKOHaHA 3TiJHO 3 MJIaHAMH TaKUX HAyKOBO-IAOCIHIZHHMX

pobirt IncTuTyTy KibepHeTuku imeHi B.M. I'nymikosa HAH VYkpaiuu:



° B® 150.3.1230 «Po3pobnenns mMozenei ta METOAIB BUCOKOIPOIYKTHBHUX
obuucnens Ta ix 3actocyBaHHs» (/lepxaBauii peectpauiiuuii Homep 01220U200449; I ks.
2022 p. =1V k8. 2023 p.)

. B.I1.150.4.1230 " Po3pobuTtH miuaTpopmy BUCOKONIPOLYKTUBHUX OOUUCIICHB
Ha 6a3i cynepkomi ’totepa CKIT ans 3anay kibepbesneku, mareMaTHYHOrO MOJIEIOBAHHS,
irmkenepii " ([lepxxaBHuit peectpauiiinuii Homep 0123U101573; 0124U003282, I k8. 2023
p.—1V kB. 2024 p.,).

3. HaykoBa HOBH3HA O/lepKAHHUX pe3YJ/iIbTaTIiB

HaykoBa HOBM3Ha auceprauiiiHoi poOoTH mnonsirae y po3pobieHHI HOBOro
cimedictBa OGJ0YHMX CHUMETPUYHMX KpUNTOrpadiuHuX airopuTMiB HaA OCHOBI
KIIOYO03aJI€KHUX TPUBHMIPDHHX MEPECTAHOBOK. Y MeXaxX JOCHiDKeHHs Brepile
zanporionoBano anroputMd WBC1 ta WBC2, a takox ix napanensHi peanizanii PWBCI,
PWBCI.1, PWBC2, PWBC2.1 i PWBCCuda. HoBum# € Takok IiIX0au 0 oprasizanii
KpunrorpadiyHUX IMepeTBOpeHb Ta iX edekTHBHOT peanizauii Ha OGararosgepHHX
npouecopax i rpadiyHux mnpuckopioBayax. OpepxkaHi pe3yibTaTH; MalOTh O3HAKH
HayKOBOI ~ HOBHM3HHM,  HaJ€KHAM  4YMHOM  OOIpYHTOBaHI Ta  NIATBEpKEHi

CKCINIEPUMEHTAJIEHO.

4. [IpakTHyHe 3HAYEHHSA OTPHMAHHX Pe3yJILTATIB

[IpakTHyHe 3HaueHHs POOOTH MONATAE y AOBEICHHI 3aIPONOHOBAHHMX AJITOPUTMIB
N0 piBHS IMpOrpaMHoi peanizauii Ta iX ekcriepuMeHTanbHil anpobauii. Pospobneni
QJIFOPUTMH MOXKYTh OyTH BUKOPHCTaH1 Y MPOrpaMHUX CHCTEMaXx 3axucTy iHdopmarii, ae
HeoOXizIHe MOoe€JHaHHS BUCOKOI LUIBUAKOMIT Ta HaAiHHOTO KpUNTorpagiuHOro 3axXucTy mij

yac 00poOKu 3HaYHUX OOCATIB NaHKX.

S. Ctyninb 06rpyHTOBAHOCTI OCHOBHHX NMOJIOKEHb, Pe3yJIbTATIB TA BHCHOBKIB
OcHOBHI HayKOBI MOJIOXKEHHs, BHCHOBKH Ta pPeKOMEH/allii AuceprauiiHoi poboTw
BUKJIAJIEHI CTPYKTypOBaHO Ta TIOCHIZIOBHO, MAlOTh HaJle)KHE MaTeMaTH4yHe |
mMetozosioriyHe oOrpyHTyBaHHA. Bcei po3pobneHi MeToaw Ta anropuTMH MporpamHo

peanizoBaHo. OCHOBHI MOJOXKEHHS, IO BUHOCATBLCS HA 3aXMUCT, OOIPYHTOBaHI KOPEKTHHM



BUKOPUCTAaHHSAM MaTeMaTHYHOIr0 anapary Juis nody/10BH aJropuTMiB, a TAKOXK HAa MiJICTaBi
pe3ynbTaTiB TeCTYBaHHA Ta 00YHCIIOBAIbHUX €KCIIEPUMEHTIB 3 BUKOPUCTAHHAM JIaHUX 3
peanbHHUX NMpakTHYHUX 3amad. CTpyKTypa AMCEpTaUiiHHOro AOCHIJKEHHs JIOriuyHa ta y

MOBHOMY 00CS31 pO3KPUBAE TEMY.

6. Orasa 3micTy Auceprauii Ta BIANOBIAHOCTI BHMOTraMm 10 opopmiieHHS

Juceprauiitna pobota Mae JIOriYHY CTPYKTYpPY Ta CKIAJAEThCA 31 BCTYIY, TPHOX
pO37i7iB, BACHOBKIB, CIIMCKY BUKOPHCTAHMX JKEpe 1 10JaTKiB.

Y nepuwomy pozaiii NpoaHali30BaHO Cy4acHMil cTaH JOCHIDKeHb Yy rajysi
cuMeTpu4HOi Kpunrorpadii Ta mapanenpHUX OOYHCIEHB i OOGIPYHTOBAHO HAaNpAM
JLOCITIJIKEHHS.

Y ngpyromy po3aini  po3pobieHO Ta  JOCHiKeHO ONoYHI  CHMEeTpHuYHi
kpunrorpadiuni anroputmu WBC1 1 WBC2 Ha ocHOBI K/110403a/IeHUX MEPEeTBOPEHb
Uiy «kybuk PyGika», a Takok po3risiHyTO peKUMH iX poOOTH.

Y tpersomy po3aini 3anpornonosano napanenbHi moaudikauii PWBC1, PWBCI.1,
PWBC2, PWBC2.1 ta GPU-peanizauito PWBCCuda, naBeieHo pe3ynbTaTh A0CIiIHKEHHS
X MPOAYKTHBHOCTI, MaciiTaboBaHOCT1 Ta KpUnTorpadiuHUX BJIaCTUBOCTEH.

JHucepraiito  oQopMIeHO BIAMOBIIHO 0 BCTAHOBIEHHX BHUMOT, CITHCOK
BUKOPHCTAHUX JDKEPEIl € 10CTaTHbO MOBHUM 1 BiIoOpaxae cyyacHHi CTaH JIOCII Ky BaHOI

npobraematuku. O3HaK MOPYyLIEHHs aKaJeMIqHO] 100pOYeCHOCT] He BHSBIIEHO.

7. [loBHOTA BHKJIAICHHS Pe3y/bTaTIB 10CTIKEHHS B MyOaikamisix

CyTHICTb OCHOBHMX OTPMMA@HHX pe3yJIbTaTiB BUKOHAHOIO MOCHIKEHHS Ta 1X
HayKOBa HOBH3HA JIOCTAaTHBO MMOBHO BHKJIaJIeHO B 6 omy0I1iKOBaHHX HAayKOBHMX CTATTSX,
OJ1Ha 3 SIKMX BXOJMUTb JI0 HAyKOMeTpU4HOI 0a3u naHux Scopus, a HOTHPH OMyOIIIKOBaHO B
HayKoBHX (axoBUX BHIaHHAX Ykpainu. OTpuMaHO aBa aBTOPCHKI CBijouUTBa Ta
KoMmm’totepHi  mnporpamu. KpiM  TOro pesyinbtatd  MpoOBEJEHOr0  JIOCIHiDKEHHS
JONOBIJIANIUCS HAa CeMHM MDKHApOJAHMX HAyKOBHX KOH(epeHIisXx Ta BigoOpaxeHi y

BIJIMOBITHUX JPyKOBaHHX MaTepiaiax uux Kondepenuii. OcHOBHI HAyKOBI MOJIOKEHHS Ta



BHCHOBKH 4iTKO c()OpMYTHOBAHO BiJIMOBITHO 0 MOCTABIEHUX 3a/]ja4 HAYKOBOT poOOTH.

8. 3ayBaxenHs Ta nobakaHH#A 10 AHcepTaliHHOI pobdoTH

Jluceprauiiine NOCHIKEHHs CIIPABISE 3arajoM MO3UTHBHE BpaKE€HHs, OJHAK, SK
Oyab-sike HAyKOBe MOCHIUKEHHS, He 1o30aBieHe OKpeMHUX HEIOMIKiB, IKi MOXKYTh OyTH
BpaxoBaHi y MOJablilii HayKOBiH AisJIBHOCTI aBTOpA:

1. ¥ pobomi ocnoeny yeazy npudineno oyinyi cknadHocmi npoyeoyp wugpysans
ma poswugpysanns, moodi AK ckiadHicmv nobyoosu ma aumanizy obepHeHux
Kpunmozpagiunux nepemsopens mozna 6 bymu poseaaHyma bineu demanvho. JJodamxose
docniooicenHs  gracmugocmeit  360pomuol  ynkyii  dozeoauno 6 2nubue
oxapakmepuzysamu Kpunmozpaghiuny cmitikicms 3anponoHo8anux Memoois.

2. basicano donosnumu 00CAIONCEHHA AHANIZOM HAKAAOHUX 6UMPam, nO8 A3aHux i3
nepedayelo Kio4oeoi iHghopmayili ma cuHxpouizayiclo npoyecie 'y napanenbHux
peanizayisix aneopummis. Lle odoseonuno 6 noeuiwe oyinumu ix eghexmusmnicme y
NPaKMuU4HUX YMOBAX UKOPUCMAHHSL.

3. Hoyineno 6invw OemanvHo 0ocnioumu mexaHizmu zenepatfi'{. nepeoavi ma
CUHXPOHIZAYIT KNIOHOBO20 Mamepiany Midc 0OHUCTIOBANbHUMU NPOYECam 3 YPaxy8anHIM

BUMOZ De3neKu ma MONCTUBUX 3A2PO3 KOMNpOMemayii Kiovie.

9. Bucnosok

Jucepraniiina pobora bapanosa Irops AnaroniiioBuua «IlapanensHi anropuTMu
CHMeTpHYHOI Kpunrorpadii» € 3aBeplIEHHM CaMOCTIHHMM HAayKOBUM JOCIHiIKEHHAM, Y
SIKOMY OTPUMAaHO HOBi HayKOBO OOIPyHTOBaHI pe3yJIbTaTH, L0 MalOTh iCTOTHE TEOPETHYHE
Ta [IPaKTUYHE 3HA4YEeHHS U1 PO3BUTKY CUMETPHYHOI Kpunrorpadii, METOIB napaieibHuX
obuucienb 1 3acobiB 3axucty iH@opMmalii. 3a aKTyaJbHICTIO, HAYKOBOK HOBH3HOIO,
TEOPETHYHOIO TA MPAKTHYHOIO LIHHICTIO OTPUMAHKUX Pe3yJIbTATIB JUCEPTaLlis BiANOB A€
BuMoraMm «lTopsaaky npucy/vkeHHs CTyneHs JoKTopa ¢isocodii Ta ckacyBaHHS pillleHHS
pa3oBOi crelianizoBaHOi BYEHOI pajlu 3akiaay BHILOI OCBITH, HAYKOBOI YCTAHOBH IpO
MPUCYDKEHHS CTYIeHs AoKTopa (inocodii», 3arBepmkeHoro nocraHoBowo Kabinery

MinictpiB Ykpaiuu Ned44 Bin 12 ciyns 2022 poky, a ii aBrop, bapanos I.A., 3aciyrosye



MPUCY/DKEHHSI CTyneHs JokTtopa inocodii 3a cnewianshictio 113  Ilpuknagua

MaTEeMaTHKA.

Odiniiinnii peuensenT:
CTaplIuii HAyKOBHUH CiBPOOITHUK
BTy MeTO/1iB KOMOIHATOPHOIT onTHUMI3aLT

Ta IHTENeKTyalbHUX iH(OpMaliHHUX TeXHOIOoriH
[HCTHTYTY KiGepHeTHKH

imeHi B.M. I'nymxosa HAH Ykpainu
KaHAMAAT Gi3MKO-MaTeMaTHYHUX HaYK,
cTaplunii HayKOBHii CriBPOOITHHK
Xonsincekui Onexcanap Mukonaiiopud
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