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Ha TeMy «MeTou Ta mporpamMHi 3aco0u aHamizy OJ0KYeHH TpaH3aKLii»,
NpeJICTaBIeHy Ha 3400yTTs CTyIeHs JoKTopa (igocodii

B rajysi 3Ha#b 12 — [HdopmauiitHi TexHonorii
3a cretianbHicTio 121 — [HKeHepis nmporpaMHOro 3ade3neYeHHs

AKTyaJibHICTh TEMH JAHCepTaii.

AKTyalbHICTh 1aHOT TEMH 3yMOBJIEHA LIBUKKM 3POCTaHHAM IOMYJISIPHOCTI Ta
3acTOCYBaHHs OIOKYEHH TEXHOJOTiH B pisHHX cdepax, mo norpedye MocTiiHOro
BIIOCKOHAJIEHHS METOJiB aHamizy is 3a0e3nedeHHs Oe3rneku, e(GEKTUBHOCTI Ta
CTIMKOCT1 OJIOKYEHH Mepex.

Anani3 610K4YelH TpaH3aKIii € BXTHBUM acIIeKTOM JUIS MiATPHUMKH HaIIHHOCTI
Ta Ge3MeKH Mepeki, OCKIIBKH BiH JO3BOJISIE BUSIBIATH Ta yCyBaTH NMOMHJIKH Y KO,
ONTHMI3yBaTW TNpPOAYKTHMBHICT Ta MacmTaboBaHICT Mepexki, a TaKoxX
ineHTHGIKyBaTH MOTEHLIHHO HeedekTHBHI Micus y mepexi. Lle BKiIoYae BUBYCHHSA
11a6noHiB Tpadiky, 06po6Ky 3amuTiB, aHaIi3 3aTPUMOK i TPOIYCKHOI 3AaTHOCT, IO
JI03BOJISIE BUSIBIIATH By3bKi Miclls Ta ependavari NOTEHLIHHI IpobieMH.

BusiBiieHHsI Bpa3IMBOCTeH Yepe3 aHasi3 O10KueiH TpaH3aKIliid € KpUTHYHUAM JUIst
3abe3neueHHs Oe3nekW Mepexi Ta JOCHiKeHHs MHHyaux arak. lle oxomumoe
BiJICTEXKEHHS Mi03piIMX abo HeCTaHJAPTHUX TPaH3aKIIiH, AKi MOXYTh BKa3yBaTH Ha
Ccripo6u ImaxpaiicTBa, BUKpaJeHHs KOLITIiB, aTaKH THIy "BiMOBa B 06CIyroByBaHHi"
(DoS) a6o iHuwi 6e3rexosi 3arpo3u. TakuM YMHOM, aHaJli3 TPaH3aKLUiH CTAE KIFOIOBHM
iHCTpyMeHTOM y 60poThOi 3 KiGep3nourHHICTIO Ta 3a6e3ne4eHHi 10Bipu A0 OJoK4eiH
TEeXHOJIOTIH.

Po3pobieni MeToau MOKyTh OyTH MpsMO abo OMmocepe/IKoBaHO 3aCTOCOBaHI SIK
NpH aHai3i TpaH3aKWid, Tak i JUIA JOCHi/KeHHs: OmokdelH mepex 3aranmom. Lle
JI03BOJISIE  TIJABMINMTH e(pEeKTHBHICTH MPOTPAMHUX 3aco0iB aHamizy Onoxuein
TpaH3aKIlii, CIPUAI0YH PO3BUTKY OLIBII HalilfHUX Ta Oe3nedHux OJOKYeUH CHCTEM.

3pocTaHHsl TOMYJISAPHOCTI KPHUITOBATIOT 1 TEXHONOTIH JeLEeHTpaIi30BaHKuX
dinancip (DeFi) 36inburye HeoOXimHicTe y Oinbll CKIAJHUX METOAaX aHalisy
TpaH3akKIii 1 3anobiraHHs maxpaicTBY Ta BiMHBaHHIO rpomeid. EdexkruBHui
aHani3 6GoKYeNH-TpaH3aKilid J03BOJISIE BHSABIATH MiA03pimi aii Ta 3abe3nedyBaTH
Ge3reKy KOPHCTYBauiB

Po6oTa € BaXJMBOIO SK Ul HAYKOBHUX JOCIHI/KEHb, TaK 1 IS MPAKTUYHOIO
3aCTOCYBaHHs, 30KpeMa B TakuxX cdepax, K po3poOka OIOKYEHH CHCTEM, ayAuT



CMapT-KOHTPAKTIB, PO3CTilyBaHHS 3JI0YHMHIB, OB’ A3aHUX 3 OJIOKYEHH MepexaMu, Ta
TPEHIHHT.

JlociDKeHHSI, CIpsAIMOBaHi Ha po3po0OKy HOBHX METOJIiB Ta MPOrPaMHMX 3ac00iB
aHaJi3y ONOKYeHH-TpaH3aKIii, € HAJA3BUYAHHO BaXIMBHMH SIK 3 HAayKOBOI, TaK i 3
MPAKTHYHOI TOYKHM 30py, 3abe3meuyiouu MiBUIICHHS piBHsA Oe3MeKH, Mpo30pocCTi Ta
e(heKTHBHOCTI OJIOKYeHH-Mepex.

Ouinka OGIPYHTOBAHOCTI HAYKOBHX pe3yJbTaTiB Aucepramii, ix
JOCTOBIPHOCTI T2 HOBH3HH.

HaykoBa HOBH3HA pe3yJbTaTiB AMCEPTALiHHOro JOCTIMKEHHS T[OJsArae B
HACTYITHOMY:

1. Bnepiue po3po0ieHa apXiTeKTypa NMporpaMHoro 3abesnedeHHs Ui aHallisy
TpaH3akIliii y 610KueiH-MeperKax, sika 3aCTOCOBY€ TIPHHIIMI iHBEpCii KepyBaHHs, 1€
OKpeMi KOMITOHEHTH aHalli3y Mepeki CaMOCTIHHO IHIIIFOIOTE 3B’S30K Ta Mepe/ialoTh
JaHi 710 AApa CHCTEMH, IO JO3BOJSE JIETKO IHTEIpyBaTH HOBI Mepexi Ta MeTOIH
aHajizy.

2. INokpallieHo METO OTPUMAHHSI JaHUX 3 OI0KUeHH-Mepex, AKHH BiJIPI3HAETHCS
BiJ[ ICHYIOUHX THM, 110 BAKOPUCTOBY€E 6JI0KYEHH-IPOBIAHAKHM /1 OTPUMaHHs opueiH
JaHKX, 110 30epiraloThCs MPOBIAHUKOM.

3. Bnepme 3aiiicHeno dopmaiisaitiro mpotokoiy Peer Discovery uisi 6i0K4eiin-
mepexi Rootstock mmmsixom aHamisy BuxizHoro xoiy Bysna RSKj, mo nossoise
peani3oByBaTH HE3QIEKHHX KII€HTIB Mepexi Ta ONTHMi3yBaTH poOOTY L€l
IEleHTPaII30BaHOI CHCTEMH.

4. PospobierHo Meron o0Xxomy By3TiB OI0KYEHH-MEpEX, SKHH JO3BOJISE
OTpHMYBATH TOBHY CTPYyKTypy Mepexi Rootstock, mpencrapnsiounm ii y Burisai
Opi€HTOBaHOTO rpada Ta HOCIiJOBHO OIMTYIOYH KOXKEH HOBOBUSBICHHH BY30IL.

5. Brmepmie 3ampornoOHOBaHO METOJ BHM3HA4YEHHs BiJNpaBHMKA TPaH3aKLid y
GrnokueitH-Mepesxi Rootstock, skuii aHanizye 4ac OTPMMaHHA HOBMX TPaH3aKLid Ta
BpaxoBy€ OCOOJIMBOCTI Mepexi, IO J03BOJSIE TOYHO iIEHTH(IKyBaTH By307, SKUH
EepLIMM TPAHCIIIOBAB TPAH3AKIIIIO.

6. BIockoHaIeHo MEeTOI0/I0Ti10 aHaJi3y TpaH3akKIliil y 6iokyeitH-mepesxi Bitcoin,
sIKHil 103BOIsAE apToMaTudHo BUALIATH pisHi T OP_RETURN-ckpunTiB Ha OCHOBI
YacTOTH MOSBH iX NpediKCHUX 4acTHH 0e3 MomepelHbOro 3HaHHsA (OpMartiB, IIO
3abe3neuye po3nizHaBaHHs Ta Kiacudikaiiro 30epekeHAX JaHUX Ta POTOKOJIB.

JlocTOBIpHICTH T4 OOIPYHTOBAHICTh HAYKOBHX pe3yJbTaTiB 3a0e3ledyeThes
TECTYBaHHSIM PO3POOJIEHHUX AITOPUTMIB Ta IHCTPYMEHTIB, a TaKOK IiJATBEPKEHHAM
pe3ysbTaTiB eKCIIepUMEHTATBHIMY JOCITiDkeHHsIMU. HayKoBi pesynbTaTi aucepraiii
MiATBepDKEHI YHCTEHHUMH MyOiKalisMy y NepioIMYHUX BUIaHHSIX.



Omxe, B auceprauiiiHii poboTi mocTaBieHe HayKoBe 3aBIAHHS BHUKOHAHO
IOBHICTIO, 3/100yBay MOBHOK MipOIO OBOJIOJIIB METO/IOJIOTIEI0 HAYKOBOI AisIBHOCTI.

Ouinka 3MmicTy aucepramii, il 3aBepuleHicTb Ta JOTPHMAHHS NPHHUHNIB
aKajaeMivHOI 100pOYeCHOCTI.

3a cBoiM 3micToM mamceprTaiiiina pobora 3100yBaua KomichHidenka B. IO.
noBHicTIO BifnoBizae CTannapTy BHINOI OCBiTH 3i cremiansHOCTi 121 — [HXeHepis
MPOrpaMHOro 3a0e3reueHHs] Ta HAIpsMKaM JOCHikeHb BiJNOBIIHO 10 OCBITHBOI
nporpam# [HkeHepisi nporpaMHOTO 3a0e3rneyeHHs.

Jluceprauiiina po6oTa € 3aBEpIICHO HAyKOBOKO Mpamero 1 CBIAYHTEL IPO
HasBHICTH OCOOMCTOro BHECKY 3700yBaya y HayKOBHH HampsaM iHXXeHepii
MPOrpaMHOro 3a0e3ne4YeHHs.

PosrisiHyBIIM 3BiT TOMIGHOCTI 3a pe3ynbTaraMd MepeBipKU AucepTaliiHOl
po6OTH HA TEKCTOBI CIHiBMAMiHHS, MOXHA 3POOMTH BHCHOBOK, LIO NMCEpTaliiHa
poGota Konicuivenka Baguma FOpifioBuua € pe3ynbTaToM CaMOCTIHHUX [IOCTIDKEHb
3106yBaya i He MiCTHTB eJIeMeHTIB ¢anbcudikarii, komminsuii, ¢babpukanii, miariaty
Ta 3ano3uveHb. HasBHI criBNaaiHHs € CIIBMNAAIHHA 3 BJaCHUMH HayKOBMMH IPAlsIMU
3n00yBavya, OMyOJNIKOBAHMMHM paHille /Uil BHUCBITICHHS OCHOBHHX pe3yJbTATiB
nucepranii. Bukopucrasni igei, pe3y bTaTH i TEKCTH IHIIMX aBTOPIiB MarOTh HAJIEXKHI
MOCUJIaHHA Ha BiANOBIHE JUKEPEO.

TakuM umHOM, nmceprauiiina pobora Komichivenka Bamuma HOpidioBuya €
OpHTiHAJBHOIO | He MICTHTH eleMeHTiB danbcudikaiii, xomminsuii, dabpukarii,
rjariaty Ta 3arno3uyeHb.

MoBa Ta CTH/Ib BHKJIAICHHS Pe3y.1bTaTIiB

Jlucepraniitna po6oTa Harmicana yKpaiHChKOI MOBOIO. BuKkiazieHHs pe3y1bTaTiB
€ TIOCIIiZIOBHUM, JAOCTYIIHUM Ta 3pO3YMiJIUM, CTHJIb MOBJICHHS BiAINOBia€ HayKOBMM
CTaHAApTaM, BHUKODUCTOBYIOTHCS 3arajlbHONPUMHATI TEPMiHM BIANOBIAHO [0
TEMaTHKH JOCIIKEHHS.

Jluceprallisi CKIaAa€eThes 3 BCTYIY, 4 pO3/ILIiB, BACHOBKIB, CITUCKY JIITEPATypH Ta
IonaTKiB. 3aranbHuk obcar auceprailii 144 cTopiHOK.

V Berymi 06rpyHTOBAHO aKTyallbHICTE TEMH J0CITIUKeHHs, CQOPMYJILOBAHO METY
i 3aBaaHHs PoOOTH, BU3HAYEHO O0'€KT Ta MpeAMeT AOCITIKEHHs, ONUCAHO METONH
NOCIIDKEHHs], PO3KPHTO HAyKOBY HOBH3HY 1 NpakTHYHE 3HAa4e€HHS OTPUMaHUX
pe3yJbTaTiB.

V nepmioMy po3jili IpOBEIEHO aHANi3 iCHYIOYMX METOXIB Ta 3aco0iB aHaIli3y
OI0KueHH-TpaH3aKIliii, po3riIsHyTO obmacTi iX 3acTOCyBaHHS B Ppi3HHMX cdepax,
BHU/IIIEHO OCHOBHI IPyIH 3a7a4, SKi BOHM BUpilIyloTh. [IpoBesieHO MOpiBHANBHMIA
aHami3 Cy4acHHX CHCTEM aHali3y OoK4eHH-TpaH3akIlif, BKIIOYAOYHM OJIOKYelH-
MPOBIHUKY Ta KOMIUIEKCHI TTaT(GOPMH TOCTiKEHHS TPaH3aKIIiH.



V npyromy poszini po3poGieHO anropuTMiuHe 3abe3nedeHHs IUIS aHai3y
OJ10KYeHH-TPaH3aKI[ii, 3alpPOMOHOBAHO YOTHPH METOAM /A 3/iHCHEHHS aHawi3y
TpaH3aKIliii: METO/ 3acCTOCyBaHHs OJIOKYEHH-TIPOBITHMKIB /Ui OTPHMMaHHs JaHUX 3
GaraTboxX OIOKUYEeHH-MepekK, METOJ BHSBIEHHsS Ta igeHTHOiKawil 61oxueHH-By3IiB,
MeTOJl BUSBIIEHHS JDKepena Tpan3akiii Ta meton ananizy OP_ RETURN-ckpuntis.

Tperiit po3zgin TpUCBSYEHO PO3POOILI aAPXITEKTypH KOMIUIEKCHOI CHCTEMH
aHanizy OoKYelH-TpaH3akiil, W0 NIATPUMYE pi3HI TUmMM OIOKYeHH-Mepex i
no3Bojisie BOYZIOBYBaTH JOJATKOBI KOMIIOHEHTH aHanidy. PosrasHyro mnpomec
pO3p0GIeHHs POTOTHUIIIB 3aIPONIOHOBAHMUX METO/IB Ta iX iHTerpaiio 10 KOMIIEKCHOI
aHaJIiTHYHOI TIaTGOPMH.

YeTBepTHii PO3MiJ MICTUTB pPe3y]IbTaTH EKCIEPHMEHTANBHOIO IOCIHiKEHHS
e(heKTMBHOCTI PO3POGIEHHX METO/IIB 32 I0TIOMOT 00 Peali30BaHMX MPOTOTHITIB: METOA
3aCTOCYBaHHs 0JIOKYEHH-TIPOBITHUKIB JUI OTPUMaHHS JaHUX 3 Oararbox OloK4YenH-
MepeX, MeTOJl BHSBIIEHHsS Ta ineHTHOiKalii OI0K4eHH-By3I/iB, METOA BHSBICHHS
mxepena Tpansaxiii ta merox aHanizy OP_RETURN-ckpunTis.

Jlucepraniitna poborta opopmiieHa BiAnosiaHO a0 BumMor Hakasy MOH Ykpainu
Biz 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepakeHHs BUMOT 10 ODOPMIICHHS AUCEPTaLIii.

Onpu/iloIHeHHs pe3yJibTaTiB AUcepTalifiHoi podoTH

HaykoBi pe3ynpTaTh auceprauii BHCBiTIeHI y 4 HayKoBUX IyOiikamisx
31006yBava, cepel SKUX: | CTaTTA y HAayKOBOMY BHJaHHi, BKJIFOYEHOMY Ha Jarty
onyOniKyBaHHs [0 [epeiiKy HayKoBHX (axoBMX BMIaHb YKpaiHu; 3 cTarti y
TepioMYHNX HAyKOBUX BHIAHHSIX, POiHAeKcoBaHUX Yy 6a3ax nanux Web of Science
Core Collection Ta/abo Scopus, 3 sikux 2 cTaTeil y BUIAHHAX, BiTHECEHHX JIO TEPIIOro
— tpetboro kBapruiis (Q1—Q3) Bianosino a0 knacudikamnii SCImago Journal and
Country Rank a6o Journal Citation Reports.

[ly6nixanii 37100yBada JIeMOHCTPYIOTh BHCOKMI HayKOBHH piBeHb, HaJIeKHY
SIKiCTh TA BiINOBIHICTh PUHIIUTIAM aKaJIeMiqHOI T0OPOYECHOCTI.

TakuM 4MHOM, HAYKOBI pe3yJIbTATH OMKMCaHi B AHUCEPTalliiHii pobOTi MOBHICTIO
BUCBITJIEH] y HayKOBHX MmyOutikauisx 3100yBaya.

HemoJiika T2 3ayBaKeHHs 10 AHCepTaLiHOl po0oTH.

1. Jlucepramiiina pobora (OKycyeTbcs Ha aHajli3i TpaH3aKlid y IEBHUX
GrokueiH-Mepekax, Takux sk Rootstock Ta Bitcoin. BkiiroyeHHs pe3yibratis aHasisy
iHmmx THOIB GI0KYeiiH-Mepex Morno 6 gozatH pobGoti Ginbioi 3arajpHOCTI Ta
yHiBepcansHocTi. Hanpukiaz, nociiukeHHs eeKTHBHOCT 3apONOHOBaHKX METOAIB
Ha Mepexax, 10 BUKOPUCTOBYIOTh Pi3HI KOHCEHCYCHI aqropuTMu abo MaroTh iHIi
CTPYKTYPHi 0COGIHMBOCTI, MOT10 § MOKa3aTH IXHIO aIANTUBHICTD Ta LIKPLIAKA CIIEKTP
3actocyBaHHs. lle posmmpmwio © MOXIMBOCTI MPAKTHYHOTO 3aCTOCYBaHH:A



po3po0IeHUX METOMIB y Pi3HUX KOHTeKcTaxX Ta 3abe3neunsio 6 kpamie po3yMiHHS iX
MOTeHIially Ta OOMeXeHb.

2. Y po3zini 3 onucano po3podKy 6araTornoToKOBOro NPOTOTHITY CHCTEMH 300Dy
JAaHWX OJHOYACHO 3 PI3HMX OJNIOKYEWH-Mepexk, MpoTe HEAKi aCHeKTH MPaKTHYHOL
peanizamii Mornu 6 GyTH BUCBiTJIEHI Oiipll neTanbHO. 30KpeMa, iHTerpalis HOBHX
OnoK4YeHH-MepexX Ta PO3IIUpPeHHs (GYHKIIOHATY CHCTEMH 3aclyroBYIOTh Ha OLIbLI
rnmubokuii aHaniz. Hanpuknaa, moxHa Oyno O AeranbHillle PO3IVISAHYTH MPOLEC
JOJJaBaHHsI HOBHMX areHTiB IUIS TMiATPUMKH NOJATKOBHX OJIOKYEHH-MEpex, OnucaTu
BUKJIMKH, [0 BUHHKAIOTH TIPH LOMY, T4 3alPONIOHYBATH IUISXH iX BupimeHHs. Lle
gornomorno 6 Kpamie 3pO3yMiTH MaciuTa0oBaHICTE CHCTeMH Ta 1i 3/aTHICTh
aJIanTyBaTUCS 10 3MiH Y OIOK4YeHH-eKOCHCTEMI.

3. Y posnini 4 npeacTaBieHO pe3y/bTaTH €KCIEPMMEHTAIbHOTO JOCIIIKEHHS
e(eKTHUBHOCTI PO3pO0IIEHHX METO/IIB, MPOTe BapTo Oyio 6 HazatH Ginblue iHdopmarii
PO KpUTEPii OMiHKK e(DeKTHBHOCTI Ta Pe3yIbTaTH eKCIIePHMEHTIB. bibliil 1eTalbHH
aHaJi3 pe3y/IbTATiB EKCIIEPUMEHTIB J03BOJIUB OM Kpallle 3pO3yMiTH TepeBard Ta
HeJOJIKH KOXXHOIO METOAY, a TaKOX BH3HAYMTH ONTHMAJIbHI YMOBH JUId iX
3aCTOCYBaHHS y Ppi3HMX KoHTekcTax. Lle cmpusuio 6 Olnbmn 0OrpyHTOBaHOMY
NPUHHATTIO PillIEHb 1{0/{0 BUKOPUCTAHHS LIUX METOJIB Y TPAKTHIILI.

4. Y pospnini 4.2 Ha cropinni 111 3a3nadeno, mo MeTos ineHTHOIKALI] By37iB
Mmepexi Rootstock He Moxe BH3HAauuTH peanbHi [P-azgpecu By3uiB, ski
BrkopucToByoTh VPN a6o TOR. Bapro 6yn0 6 npoBecTH 101aTKOBI €KCIIEPUMEHTH
3 METOI0 OIHKM BIUIMBY LUX OOMeXeHb Ha TOYHICTH ieHTH(ikauii By3liB Ta
3aMpONOHYBaTH MOMKIIMBI LUIIXH MMOJONaHHS Takux obmexensb. lle moxpaumio 6
PO3YMiHHS NPAKTUYHOI €(eKTUBHOCTI 3aIIPOIIOHOBAHOIO METOY Y PeallbHUX yMOBaX.

BBakaro, 1110 BHCJIOBJIEHI 3ayBaXKE€HHsI HE € BU3HAYaJbHUMH i HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBHM3HY Ta IPAaKTUYHY 3HAYMMICTh pe3y/IbTaTiB Ta HE BILIMBAIOThH
Ha MO3WTHUBHY OLIIHKY JUCepTaliifHOI poOOTH.

BucHoBOK npo aucepraniiiny pob6ory

BBaxaio, 1o auceprauniiina pobota 3100yBada CTymeHs JoKTopa ¢inocodii
Konicuiyenka Baguma IOpiiioBuda Ha TeMy «MeToau Ta nporpamHi 3aco0u aHamisy
OJIOKYEMH TpaH3aKilii» BUKOHAHA Ha BHCOKOMY HayKOBOMY PpiBHI, HE MOpYIIYy€
NPUHIKIIB aKaJeMidHOl JOOPOYeCHOCTI Ta € 3aKiHYeHUM HayKOBHUM JOCIIIKEHHSM,
CYKYIHICTh TEOPETHYHMX Ta TNMPAKTHYHUX DPE3yJbTaTiB SKOrO pO3B'A3ye HAyKOBE
3aBJIaHHS, 1[0 MA€ iCTOTHE 3HAYEHHS JUIs ramy3i 3HaHb 12 — [HpopmaniiiHi TeXHOIOTI].
Jlucepraniiina poboTa 3a aKTyalbHICTIO, NMPAKTHYHOK MLIHHICTIO Ta HAayKOBOIO
HOBH3HOIO MOBHICTIO BiJNOBiZjac BHMOTraM YWHHOIO 3aKOHOJAABCTBA YKpaiHH, LIO
nepenbaveni B n.6 — 9 «Ilopsaky mpucy/DKeHHsA CTymeHs JoKropa dinocodii Ta
CKacyBaHHs pilllEHHs Pa30BOi CIEliali30BaHOl BYEHOI pajy 3aKjIagy BHILOI OCBITH,
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HaAyKOBOI yCTaHOBH MPO NMPUCYIDKEHHS CTYIEeHsI JoKTopa (inocodii», 3aTBeppKeHOro
[Tocranosoro Kabinery MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44,

3n06yBay KonicHidenko Bamgum IOpifioBud 3aciyroBye Ha NpUCYUKEHHS
CTymneHs AokTopa ¢inocodii B ramys3i 3Hanb 12 — Indopmauiiini TexHonOrii 3a
criemianbHicTiO 121 — [HKeHepis nporpaMHoro 3abe3ne4eHHs.

Odiuiiinnii onoHeHT:

3aBijlyBay Kadeapu 3axucty iHpopmauii

HariioHansHOTrO YHIBEPCUTETY

«JIbBiBCHKA MOJITEXHIKa,

JIOKTOp TeXHIYHUX HayK, mpodecop / / Isan OITIPCHKUIA

Mianuce a.1.H., npogecopa Onipcebkoro 1. P. 3acBigpryio:

Buennii cexperap
HartioHaIbHOTO YHIBEPCHE
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