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AKTYaJIbHICTh TEMH AHUCEPTALii.

[Tonpu 3pocTaHHs 3allIKaBJIEHHS B TEMAaTHIl 3aXWUCTy OMNEPATUBHOI Mam’sTi,
OUIBIIICTh HAYKOBUX IMpalb Ha L0 TEMY KOHILEHTPYIOTbCA ab0 Ha eMIIIPUYHUX
npukiiagax, abdo Ha 130JbOBAaHUX TEOPETUYHUX MOJEsIX. BogHouac KOMILIEKCHI
CUCTEMH, 1110 BKJIIOYAIOTh K CTBOPEHHS TECTOBUX CEPEAOBHIL, TaK 1 IMIUIEMEHTAIIIO
Ta OILIIHKY PI13HUX THUIIIB 3aXUCTY, 3AJMIIAIOTHCS PIIKICTIO.

Came TOMy poOoTa Mazypka Banentuna OmneroBuya € CBO€YacCHOIO Ta
aKTyaJIbHOI0 B Cy4acHOMY AMCKYpCl KiOepOe3leKu: BOHAa HE TUIbKU Yy3arajlbHIOE
B1JIOMI1 MIJXOJIU /10 BUSIBJICHHS aTak MOOIYHMMH KaHaJlaMHu Ha Mam’siTh, a ¥ BIepIe
MIPOTIOHY€E MOBHUW LUKJI TOCHIKEHHSI — B1Jl MOJEIIIOBAHHS aTak J0 BIPOBAIKEHHS
CUCTEM 3aXUCTy B peajbHE arnapaTHe cepepoBuule. Takuil Mmiaxia JO3BOJISE TIUOIIE
OCMUCIUTH Tpo0JieMy Ta CHPHUSATH MPAKTUYHOMY BIPOBA/UKEHHIO pIIIEHb Y
IPOMHUCIIOBI Ta AOCITIAHUIIBKI CEPEIOBHIIIA.

Ouninka O0oOrpyHTOBAHOCTI HAYKOBHX Ppe3yJbTaTiB  aucepramii, Ix
JAOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHM3HA pe3yJbTaTIB AMCEPTALIMHOIO JOCHIKEHHS IOJISrae B
HACTYITHOMY:

B poGoTi po3pobiieHo monenb 3axucty mnam’sti DRAM Ha OCHOBI alropuTMiB
MaITMHHOTO HaBYaHHS, 30KpeMa 3 BUKOPUCTAHHSIM HEUpOHHOI Mepexi turmy MLP.
Ha BiamiHy Bij BXKe OMMCAHMX B JIITEpaTypl Ta HAyKOBUX CTATTSAX METOJIB, IS
MOJZIEJIb MpAIlO€ B PEAJIbHOMY Yaci, BPaXOBYIOUM JIOKaJIbHI MATEPHU AOCTYHY 0
mam’sTi, Ta JOCSTa€ BMINOI TOYHOCTI BUsBJICHHS aTrak RowHammer B mopiBHSHHI 3
ICHYIOUMMH Tiaxojnamu. HaBuaHHS Ha JIOKaJIbHO 310paHUX JaHUX JI03BOJISIE
aJlanTyBaTH MOJIENb 10 KOHKPETHOI arapaTHoi 000JIOHKH CUCTEMH, IO MiABUIILYE 1l
YHIBEpPCAJIbHICTh Ta €)EKTUBHICTb.

Takox Oyyno Brepiie 3ampoONOHOBAHO 3aXWCHUUA MeEXaHI3M Ha OCHOBI
YaCTOTHOIO MAacCHUBY Ta JIYWJIBHUKIB JAOCTYIy, SIKHH € CTIHKHM J0 MpoOieM
HEPIBHOMIPHOTO OHOBJIEHHS KOMIpOK mam’dari. lle OyJio THUIOBUM HEIOJIIKOM



anapaTHuX MeTojaiB BsiBlieHHs RowHammer 1 He 103BOMSUIO BUSBIATH aTaku 3
BHCOKOIO TOYHICTIO IPU 3HUKEHOMY BUKOPHUCTAHHI PECYPCIB CUCTEMH.

B po6oTi mpomoHy€eThCcs YAOCKOHAICHUH TiaxXin 10 TectyBaHHS DRAM-dimis,
[0 BKJIIOYAE MOOYIOBY armapaTHO-MPOTPAMHOTO KoMILIekcy Ha ocHOBI FPGA 3
YHIBEpCAJIBbHOIO MPOTPaMHOIO IMIATPOPMOI0, 10 MIATpUMYE pi3Hi ctangaptu DDR
(DDR3, DDR4, DDRS), 1 103Bojsi€e TIOPiBHIOBATH €(PEKTHUBHICTh PI3HUX 3aXHCHHUX
MEXaHI3MIB Ha CTaHJapTHU30BaHOMY OOJIa HAHHI.

3anporoHOBaHUN MIAX1J BIIAKPUBAE MOXJIMBOCTI JUIS  1HTEJIEKTYaJbHOIO
MOHITOPUHTY O€3MeKH maM’sTi 0€3 3HAYHOTI'0 BIUIMBY Ha MPOJYKTUBHICTh CHCTEMH.
Ile mepmre BimoMe B JiTepaTypl PIlICHHS, K€ TMOEIHYE MiAXiM poOOTH B PEaTbBHOMY
Yyaci, TOYHICTb 1 HHU3bKE CHEPrOHABAHTAXEHHS, [0 OCOOJMBO BaXJIMBO JUIS
BUKOPHCTAHHS B €HEProe(PeKTUBHHUX Ta BOYIOBAHUX CHUCTEMaX.

JIOCTOBIpHICTh K€  HAyKOBUX  pE3yJIbTaTiB  JAWCEpTalliifHOi  poOOTH
3a0e3neuyeTbcs 9-Ma HAYKOBHUMH CTATTSIMHU, Ta JIaHUMH TECTYBaHb PI3HHX BH/IIB
nam’siTi, IPeJICTaBIIEHUMHU Y BUI TpadikiB Ta TaOJIUIIb.

Otxe, B aucepraiiiiHiii poOOTI MOCTaBlieHE HAYKOBE 3aBJIaHHA CTBOPCHHS
3aco01B 3axXMCTy OINEpaTHMBHOI mNaM’ATi Bijg arak Tunmy RowHammer BukoHaHO
MOBHICTIO, 37100yBay MOBHOIO MIPOIO OBOJIOJIIB METOJI0JIOT1€10 HAYKOBOI JISIIBHOCTI.

Ouinka 3MmicTy auceprauii, il 3aBeplICHICT, Ta AOTPUMAHHA NPUHLIUIIB
aKaJeMi4HOI 100POYEeCHOCTI.

3a cBoOiM 3MICTOM JHcepTaliiiHa poOota 3m00yBaua Maszypka BanenTtuna
OneroBuua MoBHICTIO BifnoBigae CraHmapTy BHINOI OCBITH 31 cremiagbHOCTI 125
KiGepbesneka Ta 3axuct iH(oOpMaIii Ta HampsMKaMm JOCITIDKCHb BIATOBIIHO [0
ocBiTHROT porpamu KiGepOesneka.

HMuceprartiitHa poOOTa € 3aBEpIICHOI0 HAyKOBOK Mpaleid 1 CBIAYUTH PO
HasBHICTh OCOOMCTOTO BHECKY 3100yBaya y HayKOBUM HampsM [HpopmaliiiHi
TEXHOJIOTII.

PosrasHyBmM 3BIT MOAIOHOCTI 3a pe3yJbTaTaMU MEPEBIPKU JIUcepTaliiiHOL
poOOTH Ha TEKCTOBI CHIBMAJiHHSA, MOXKHA 3pOOMTH BHCHOBOK, IO JHMCEpTaIliiiHa
pobora Maszypka Banentuna OieroBuua € pe3yJbTaTOM CaMOCTIMHHUX JOCIIIKEHb
3100yBaya i He MICTUTh €JIeMEHTIB danbcudikarii, koMmmisiii, padpukaiii, rmiariaty
Ta 3amo3uyeHb. Bukopucrtani imei, pe3yibTatv 1 TEKCTU IHIIMX aBTOPIB MalOTh
HaJICXKH1 ITOCUJIAaHHS Ha BIJIIOBIIHE JKEPEIO0.

MoBga Ta cTH/Ib BUKJIQJE€HHS pe3yJIbTaTiB

Hucepramiitna poboTa HamucaHa yKpaiHChKOO  MoBoro.  [lucepTarris
BUPI3HIETHCS BHBAKECHICTIO ¥ HAyKOBOIO TJIMOMHOIO BUKIIAQJICHHS MaTepiaiy, Mo
TFapMOHIMHO TOEAHYETHCA 3 YITKICTIO CTPYKTYpU M JOCTYIHICTIO BUKIIAJEHUX
KoHIleNIid. Bech TEKCT HACHMYEHUN TOYHOIO Taly3€BOI TEPMIHOJOTIE, sSKa



BUKOPHUCTOBYBAiacs y BIAMOBIAHOCTI A0 CYyYaCHUX CTaHIAPTIB. ABTOp JIEMOHCTPYE
3IaTHICTb KOMIUIEKCHO OXOIUTU CKJIaJHy TEXHIYHY TeMaTHKy ¥ mnojgatu il y
3pO3yMiIIIH 1 JIOT1UHIN (OpMI, IO MiABUIILYE 3araibHy SKICTb COPUUHATTS POOOTH.

Hucepraiiisi CKJIagaeTbcs 3 BCTymy, 4 pO3AUIIB, BUCHOBKIB Ta CIHUCKY
JiTepatypu. 3araibHuit o0csr nucepraitii 208 cTOpiHOK.

Y BCTymHIA 4YacTHHI JWcepTallii BHU3HAUYEHO BAXJIMBICTh JOCIIKEHHS TEMH
Oe3IeKr OIMEepaTUBHOI IaM’ATi, HABEJACHO KPUTUYHUN OTJISAJ ICHYIOUUX PIIlIEHb,
MIJIKPECIICHO aKTyalbHICTh MpoOsemMu RowHammer y cydacHux iHbopMaiiifHux
TexHoJyoriAaX. TakoX mpencTaBieHO METy poOOTH, OCHOBHI 3ajadil, ii 1HTerparioo B
HAyKOBl HampsMH, HAYKOBY IIHHICTh OTPHUMAaHHMX pE3YyJbTaTiB 1 MOXKJIMBOCTI
MPAKTUYHOTO 3aCTOCYBAHHSI.

VY mepuioMy po3Aisi aucepTaiii CMCTEeMaTH30BaHO 3HAHHS MPO OMNEPATUBHY
nam’siTh K IIJIb aTakK, JETaIbHO OMUCAHO ii apXITEKTYpPy, MEXaHI3MH OOPOOKH JTaHUX
1 poJIb KelI-IaM’ATi pi3HUX piBHIB. 30Kpema, B Miipo3aAim 1.1 po3KpUTO MpUHIKIN
KEUIyBaHHS, MOSICHEHO PI3HUII0 MK BIYYaHHAM 1 MPOMaxoM IO Kelly, L0 €
BOXJIMBAM Tpu aHami3zi mnoBedaiHkd RowHammer-ataku, a TakoX BBeEIEHO
MaTeMaTHYHy MOJIENb, SKa JI03BOJISIE OIMMCATH TMPOIECH JOCTYIMy [0 Tiam’sTi
dbopmaibHO.

Ham, B miapo3aun 1.2, po3riasiHyTo oCHOBHI HampsiMku atak Ha DRAM, cepen
AKUX OKpeMa yBara npuaiisierbca RowHammer sik HaiiO11b11 HEOe3eyHOMY TUITy. Y
migpo3auti 1.3 HaBemeHo cydacHi Meroau 3axucty — sk amaparHi (ECC,
MJBUILIEHHS! YaCTOTU OHOBJICHHS, JIUMJIBHUKH JTOCTYIY), TaK 1 MporpamHi. AHami3
MOKa3aB, 1110 Il MiIXO0I1 MalOTh 3HaYH1 OOMEXEHHSI, 1 TOMY KJIFOUOBOIO METOI0 HOBHX
pilieHb € po3po0Ka METOJMIB CBOEYACHOTO BUSBJICHHA aTakd [0 MOMEHTY
MOIIKOKCHHS JaHHX.

Y apyromy po3nuli  JaucepTanii  ONMMCcaHO MOOYAOBY €KCHEPUMEHTAIbHOL
1H(MpacTpyKTypu st riambokoro aHamizy arak tumy RowHammer. Iligposmin 2.1
BUCBITJIIOE TEXHIYHI OCOOJMBOCTI CTBOPEHHS arapaTHOi TeCTOBOi IiatGopmu 3
BukopuctanHsiM FPGA, mo no3Bossie 001dTH OOMEXKEHHS KOHTpoJiepa MaM’siTi Ta
OTpUMATHU JOCTYII A0 MIMOWHHUX BiacTUBOCTet DRAM.

VY migpo3gini 2.2 mpeAcTaBI€HO MacUB EMMIPUYHUX JaHUX, 310paHux Yy
pe3yabTaTl TECTYBAHHS BEJIMKOI KUIbKOCTI MonayniB DRAM, a B miapozaim 2.3 —
pe3yJIbTaTH MEPeBIpKU €(PEKTUBHOCTI ICHYIOUMX METOMAIB 3aXUCTy. byso BHSBIEHO,
IO HABITh CyYacHI BJIOCKOHAJEHI METOJMKHU J€TEKTYBAaHHS, HE 3/IaTHI rapaHTyBaTH
MOBHUM 3axUCT cucteMu. Lle miaTBepmKye HEOOXITHICTh PO3POOKH HOBUX PIIICHB,
10 BpaXOBYBaTUMYTh CHELM(PIKY TUHAMIYHOI MOBEIIHKH I1aM SITi.

VY TperboMy po3AiTi AUCEpTAIlii 3aIpONOHOBAHO TPU MIAXOIU 10 JETECKTYBaHHS
atrak RowHammer: meron BuOIpKM pSAKIB, MOJCII MAIIMHHOIO HaBYaHHS Ta
4acTOTHUM MacuB. Y migpo3fium 3.1 po3misiHyTo mnpoOsieMy HajJallTyBaHHS
AMOBIPHOCTI Yy METOJI HMOBIPHICHOT BHUOIPDKM Ta 3allpONIOHOBAHO MAaTEMAaTUYHY



dbopmaniizaiio 1HOro mMapaMerpa s MIJBHUIICHHS TOYHOCTI BHsABIEHHsS. OKpiMm
IIOTO, BBEJECHO IOHATTS pajiyca Jii aTaku, sIK€ BPaXOBY€ NIIJIbHICTH KOMIPOK
mmaM’sITi Ta TOTEHITIaJT TTOIIKOKEHHS BIIIaJICHUX PSIKIB.

[Migpo3ain 3.2 AeMOHCTPYE METOJOJIOTII0 BUKOPUCTAHHS MOJENEH MAaIIMHHOTO
HaBUaHHS IS BUSBIEHHSA aTak Tuiry RowHammer. 3aBmsku mMeromosorii BUOOpy
mapaMeTpiB BCl TPEJCTaBJICHI MOJENl MPOAESMOHCTPYBAINd BHCOKY €(EKTHBHICTh
neTekTyBaHHs 1oHan 99%. Y migpo3aini 3.3 onucaHo MeXaHi3M YaCTOTHOTO MAacUBY
Ha 0a3l JIYMIBHUKIB AOCTYITy. PO31i1 JEMOHCTpYE KOMIUIEKCHUM aHalli3 mepeBar i
00MEKEHb KOXXHOTO 3 METOJIB Ta OOIPYHTOBYE HEOOXIJTHICTh iX aJalnTHBHOIO
MMOETHAHHS B TIPAKTUYHUX CUCTEMaX 3aXUCTY.

Y derBeproMy po3midi AuMcepTanii JCTANIbHO OMKHCAHO IMIIEMEHTAIIIO
MexaHi3MiB 3axucty Big RowHammer-atak y peanpHy amapatHy cHUCTEMY.
[leprioueproBo MmiJIKPECICHO BAXKIUBICTH BUKOPUCTAHHS MOTYXKHOTO MpoIecopa s
MOJIEJIIOBAaHHSI BUCOKOYACTOTHOTO JOCTYNy A0 mam’ati. OkpeMy yBary MpuIijIeHO
TEXHIYHUM JeTalliM peaji3ailii YacTOTHOTO MAacCHBY, 30KpeMa MUTaHHAM
NEPETBOPEHHS YacCOBUX MapameTpiB y NUCKPETHI 3HAYEHHs JUIsl JIYWIBHHUKIB, IO
J03BOJISIE A/IalITyBaTH 3axXUCT g KOHKpeTHY DRAM-KkoHpirypaiiito.

TecTyBaHHS B peajbHOMY CEPEIOBHII, ONMKUCAHE B MiAPO3/1iil 4.3, OXOIUIIOE SIK
HelpoMepexeBl Mojeli, TaK 1 METOJ YacTOTHOro MacuBy. Mojeni MallluHHOTO
HaBYaHHA MOKa3anu MoHag 99% TOYHOCTI MpHU JOKaIbHOMY TpeHyBaHHi, a MLP
nocsirna 88,95% npu BUKOPUCTaHHI YHIBEpCaJbLHOTO JaTaceTy Ha HOBiTHIM DDRS-
nam’siTi. [Ipore HailBuIuil piBeHb HAIMHOCTI MPOJAEMOHCTPYBaB YACTOTHUI MacuB
— 99,8% TOYHOCTI HE3aJekKHO BIiJ] HABAHTAKEHHSA, IO MIAKPECIIOE HOro
€()EeKTUBHICTh y MPAKTUYHUX YMOBaX, MOMPHU 3AJIEKHICTh B1Jl allapaTHUX MMapaMeTpiB.

VY BHUCHOBKax AucepTaliiHOi poOOTH OMUCAHO PO3B’sA3aHy AKTyalbHY HAYKOBO-
MpUKIaAHY MpoOiieMy po3poOKH METOJIB 3aXUCTy onepatuBHOi nmam’siti DRAM Bix
cydacHux arak tuimy RowHammer. [IpoeMOHCTpOBaHO cIOCOOM NE€TEKTYBAHHS, IO
3matHi BUSABIATH 110 99.8% arak Ha cywacHi Tunu nam’sati DDR4 ta DDRS. Takox
OMKCAHO OTPUMAHO TaKl HAYKOBI Ta MPAKTUYHI PE3YJIbTATH.

Hucepraiiitna po6ota oopmieHa BianoBiaHoO 10 BuMor Hakazy MOH VYkpainu
BiZ 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmkeHHsT BUMOT 10 O(OPMIICHHS JUCEPTALIIi.

OnpuwiaHeHHs pe3yJbTATIiB JUCePTAiiHHOI podoTH

HaykoBi pe3ynbratu aumceprailii BHUCBITJICHI y 4 HAyKOBUX MyOJiKaIisx
3100yBaya, cepell SKMX 4 CTaTTI y HAYKOBUX BHUIAHHSX, BKIIOUEHHUX HaA JaTy
ommyOJIIKyBaHHS JI0 MepesIiKy HayKOBUX (paxOBHUX BUJAHb Y KpaiHU.

Takoxx pesynapTatu aucepraiii Oynau ampoOoBaHi Ha 5 HayKoBHX (DaxoBHX

koHpepeHIisax. Haykoni my0uikaiii 3100yBada BiJIMOBIIal0Th BUMOTaM 70 (paXxOBUX
BUJIaHb, IEMOHCTPYIOTh HAJICKHUN PIBEHh TEOPETUYHOI MiJITOTOBKU Ta MPAKTUYHOI



peamizamiii  gochigkeHb. Y  poOOTax JIOTPUMAHO TMPUHIMIIB  aKaJeMidyHOT
J0OPOYECHOCTI.

Takum yuHOM, HAyKOBI pe3yJIbTaTH OINKCAaHI B JUCEpTaIliiiHiil poOOTI OBHICTIO
BHCBITJICH] Y HAYKOBHX MyOIiKaIisfx 3700yBaya.

HepnoJuiku Ta 3ayBaskeHHsI 10 JUCEPTALIHOI pOOOTH.
Ha ocHoBi aHamizy BMiCTy aucepTarlii, OyJ0 BHUSBJICHO HACTYITHI HEJOJIKH Ta
ciabKi MicIis y poOoTi:

1. Hemocraths  pgeramizamiss ~ aNropuTMy  MANIMHHOTO  HABYaHHS
Y poOoti He HamaHo moBHOI crnerudikanii apxitektypu mozaeneir (MLP, CNN,
LSTM), mo BuKkopucTOByBaJMCA il BUsBIEHHS aTak RowHammer. Le ycknanHroe
MO>KJIUBICTh IOBTOPEHHS €KCIIEPUMEHTIB 1HIIMMU JOCHITHUKAMH.

2. BiacyrtHicTh 0OIpyHTyBaHHS BHOOPY METPUK OIIIHKH €(GEKTHUBHOCTI
3axucty. He 3a3HaueHo 4iTKUX KpUTepiiB, 3a sikumu oopani FP ta FN moka3Huku, a
TakoX crerudiuai MeTpuku 11 RowHammer — 1me 3MeHInye oOrpyHTOBaHICTh
METO/I0JIOT11 OI[IHKH.

3. OOMexeHICTp TecToBOro HaOopy pAaHux JlaHi nans HaBYaHHS Ta
TECTYBaHHS MOJIEJIEH OTpUMaHI Juie 3 oOMexkeHoro yncia DRAM-uimiB, mo Moxe
MPU3BECTH 1O 3MILICHHS PE3yJbTaTiB 1 MOTIPIICHHS y3arajibHEHHS MOJEJl Ha HOBI
TUIH [aM’ SITI.

4.  HenmoctaTHbO ONTHMI30BaHA MOJENIb MAIIMHHOTO HaBYaHHS JUIS
peanbHOTO yacy. He3Baxkaroum Ha 3asiBieHy MmBUAKOAIO (6,9-236 MKc), y pobOTI He
PO3IIISIHYTO MTUTAHHS ONTUMI3AIllT MOJIEJIeH 111 BOYJJOBAaHUX CUCTEM 13 0OMEKEHUMHU
pecypcamu.

5. BIiACYTHICTP TOPIBHSUIBHOTO aHaI3y 3 CYYaCHMMHU aHajoraMu
Po6ota He MICTUTH TJIMOOKOTO MOPIBHSAHHS 3alPOIIOHOBAHUX MEXAHI3MIB 3 1HIIMMU
BIIOMUMHU MeTonamu, Hampukiaa, Graphene abo BlockHammer, mo 3menmrye
HAYKOBY IIHHICTh TIPOIIO3UIIIH.

6. He BpaxoBano Bapiarii B apxitektypi mam’siti DDR3/DDR4/DDRS.
3anponoHOBaH1 METOJIM HE aJaliTOBAaH1 OKPEMO JIJIsi KOYKHOTO MTOKOJIIHHS TIaM’SITi, 10
MO>K€ TTPU3BECTH JI0 3HIKEHHS TOYHOCTI BUSBJICHHS aTaK y HOBUX CHCTEMaXx.

7.  BiacyTHICTh €KCIEPUMEHTAIbHOI MEPEBIPKA CTIMKOCTI 10 OOXIJTHHX
atak. He mpoBeneHO aHali3y, HACKUIbKK 3allPOMOHOBAHI METOJM CTiMKiI 1O HOBHX
BumiB  RowHammer-atak, Takux sk Fast-Rowhammer a6o Non-adjacent
Rowhammer.

8.  OOMexeHICTh y BUOOpI MOeENIel MalluHHOTO HaB4YaHHS. BukopucraHi
mozeni (MLP, CNN, LSTM) e 6a30BuMHu, ajie HE PO3IISHYTO Cy4acHiIll METOIH, K-
ot Transformer-based apxitexktypu abo ancam0:i, siki MOTJIk O 3a0€3MEUUTH Kparry
IPOTYKTUBHICT.



BBaykaro, 110 BHCIOBIEHI 3ayBKEHHs HE € BU3HAUAILHUMU I HE 3MCHIIYIOTD
3arajibHy HAyKOBY HOBM3HY Ta [PAKTUUHY 3HAUMMICTD PE3YJLTATIB T2 HE BIUIMBAIOTH
Ha ITO3UTUBHY OLHKY JcepTaLilinoi po6oTu.

BucHoBOK npo aucepTauiiiny podory

Bpakalo, 10 AucepTaiiiina po6ota 3100yBada CTyHeHs jJoktopa dinocodii
Masypka Banenruna Onerosuua na Temy «CTBopenHs 3aco0iB 3aXHCTy OrepaTUBHOL
mam’sTi Bij atak Ty RowHammery BUKOHaHa Ha BUCOKOMY HAyKOBOMY DiBHI, He
MOPYIIye TPMHIMINB aKajeMidHol J00povecHoCTi Ta € 3aKiHYCHUM HayKOBHMM
 JOCHi/DKEHHsIM, CYKYIIHICTh TEOPETMYHMX Ta NPAKTHYHUX PE3YNbTaTiB  SKOro
pO3B'A3y€ HAyKOBE 3aBIAHHs, 10 Ma€ ICTOTHE 3HAYCHHs VIS lexazamu eany3o
suanw/. Jlucepramiiina poGoTa 3a aKTyaJbHICTIO, MPAKTMYHOIO LIHHICTIO Ta
HAYKOBOIO HOBM3HOIO IIOBHICTIO Bi/lIOBiZA€ BMMOraM YMHHOIO 3aKOHOJABCTBA
VYxpainu, mo nepenbadeni B 1.6 — 9 «llopsiky HPUCYUKCHHS CTYICHSI AOKTOPa
dinocodii Ta ckacyBaHHs PilICHHs Pa3oBOi creUiali30BaHOl BYCHOI pali 3aKiany
BUIIOT OCBITH, HAYKOBOI YCTAHOBM TIPO TIPUCY/DKEHHS CTYIEHst JJokTopa (inocodii»,
sarsep pkenoro Tlocranosoro Kabinery Minictpis Yipainu Bix 12 cianst 2022 p. Ne
44.

3100yBau  Masypok Bajentun OJuieroBudv 3aciyroBy€ Ha HPUCYJOKCHHS

cTynenst nokropa imocodii B ramysi sHaHp 12 [ndopmarniitai TexHoJorii 3a
criermianpaicTio 125 KiGepbesneka Ta 3axucT iHpopmarii.

O}iuiiiHuii ONOHEHT:
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