NCSEIB)QPE)PLE | DRI\;\; BY SC|EBicE ok E r a S m u S +

INFORMATION PROTECTION
AND INFORMATION
SYSTEMS SECURITY

MATERIALS

of IX" International Scientific
and Technical Conference

May 25-26, 2023




3AXUCT IH®OPMAILII I BE3IIEKA
ITHOOPMALIMHUX CUCTEM

INFORMATION PROTECTION
AND INFORMATION SYSTEMS SECURITY



CRDFGLQB

INSPIRED BY PEOPLE | DRIVEN BY SCIENCE

Erasmus+

Ministry of Education and Science of Ukraine
National Academy of Sciences of Ukraine
Ministry of Science and Higher Education of the Republic of Poland
Lviv Polytechnic National University

Pidstryhach Institute for Applied Problems of Mechanics and Mathematics National
Academy of Sciences of Ukraine

Odessa National Polytechnic University
University of Bielsko-Biata (Poland)

INFORMATION PROTECTION
AND INFORMATION SYSTEMS SECURITY

MATERIALS

of IX" International Scientific

and Technical Conference

May 25-26, 2023

Lviv
Lviv Polytechnic Publishing House
2023



USAID

%%’ FROM THE AMERICAN PEOPLE

CRDFGLQB Erasmus+

INSPIRED BY PEOPLE | DRIVEN BY SCIENCE

Minicmepcmeo oceimu i nayku Ykpainu
Hauionanvna Axademia nayk Ykpainu
Minicmepcmeo nayku ma euuioi océimu Pecnyonixu Ilonvwa
Hauionanvnuit ynieepcumem “JIvgiecoka nonimexuika”
Incmumym npukinadonux npooiem mexaniku i
mamemamuxu im. A. C. Iliocmpuzava HAH Ykpainu
OoecvKuii HaWIOHANbHUIL NOJIMEXHIYHUN YHIgepcUumem

Yuieepcumem benvcoko-bana (Ilonvwa)

3AXUCT IHOOPMALLII | BE3MEKA
IHOOPMALIMHUX CUCTEM

MATEPIAJIN

IX MixxHapogHoi
HayKOBO-TEeXHiYHOI KOH(epeHUil

25-26 TpaBH4, 2023
IlbBiB

BuaasHUUTBO JIbBIBCLKOI MOMITEXHIKN
2023



YK 004.056.5
338

Conference organizers:

LVIV POLYTECHNIC NATIONAL UNIVERSITY

PIDSTRYHACH INSTITUTE FOR APPLIED PROBLEMS
OF MECHANICS AND MATHEMATICS

ODESSA NATIONAL POLYTECHNIC UNIVERSITY
AKADEMIA TECHNICZNO-HUMANISTYCZNA, BIELSKO-BIALA (POLSKA)

3axucer iHopmamii 1 Oesmeka iHGoOpMaLIMHUX

3-38 cucrem: marepianu IX MixHap. Hayk.-T€XH. KOH(Q. —

JIeBiB : Bugasaunrso JIbBiBCcbKkOI mosiTexHiku, 2023. —

Pexum JTOCTYILY:

https://drive.google.com/drive/folders/1z5BLogqaxwh4xg

Gk2eMLISWcVNOXCFX6, BinbHMIA  —3arojioBoKk 3
ekpaHa. — MoBa ykp. 1 aHr.

ISBN 978-966-941-829-6

Y 30ipHuKy OmyONiKOBaHO MaTepiand  KOH(QepeHIIii,
MpHCBYEHOI mpodieMaM y Tamy3i 3axucty iHdopmarii i 6e3nekn
iHhopMaIliiiHUX cHucTeM. BHmaHHS NpH3HAYEHO ISl HAYKOBIIIB,
acIipaHTiB, CTYJICHTIB.

YK 004.056.5

The collection includes texts of reports and theses of speeches prepared for the IX International
Scientific and Technical Conference “Information Security and Information Systems Security”.
The publication is intended for scientists, postgraduates and students.

Postal address of the Organizing Committee:
79005, Lviv, 5, Kn. Romana Str., 1, Information Protection Department, room. No. 204.

Responsible for the issue — Professor Dudykevych V.B.
Computer layout and layout — Opirskyy I.R.

The materials are presented in the author's wording

© Lviv Polytechnic
ISBN 978-966-941-829-6 National University, 2023



HONORARY CHAIRMEN

BOBALO Yu.Ya. — Rector of Lviv Polytechnic National University, D.Sc., Professor

KUSHNIR R.M. — Director of the Pidstryhach Institute for Applied Problems of Mechanics and
Mathematics of the National Academy of Sciences of Ukraine, Academician of National
Academy of Sciences of Ukraine, D.Sc., Professor

OBORSKYY H.O. — Rector of Odessa National Polytechnic University, D.Sc., Professor

CO-CHAIRMEN

DEMYDOYV LV. - Vice-Rector for Research at Lviv Polytechnic National University, D.Sc., Associate
Professor

DUDYKEVYCH V.B. — Head of the Information Protection Department, Lviv Polytechnic National
University, D.Sc., Professor

KARPINSKI M. — Head of the Department of Computer Science and Automation, The University of
Bielsko-Biala (Poland), D.Sc., Professor

KOBOZYEVA A.A. —Head of the Department of Informatics and Information Systems Security
Management, Odessa National Polytechnic University, D.Sc., Professor

PROGRAM COMMITTEE

BLINTSOYV V.S. — Vice-Rector for Scientific Work of National University of Shipbuilding, Academician of
the Academy of Sciences of Shipbuilding of Ukraine, D.Sc., Professor

HORBENKO I.D. — Professor of the Department of Security of Information Systems and Technologies,
V.N. Karazin Kharkiv National University, D.Sc., Professor

DIVIZINYUK M.M. — Head of the Department of Civil Defense and Innovation of the Institute of
Environmental Geochemistry of the National Academy of Sciences of Ukraine, D.Sc.,
Professor

YEVSEYEYV S.P. — Head of the cyber security department of the National Technical University University
"Kharkiv Polytechnic Institute", D.Sc., Professor

ZHURAVEL L.M. — Professor of the Department of Information Technology Security, Lviv Polytechnic
National University, D.Sc., Professor

ZADIRAKA V.K. — Head of Department nr 140, V.M. Glushkov Institute of Cybernetics of the National
Academy of Sciences of Ukraine, Academician of the National Academy of Sciences of
Ukraine, D.Sc., Professor

ZAGORODNA N.V. — Head of the Department of Cyber Security, Ternopil Ivan Puluj National Technical
University, Ph.D., Associate Professor

KOVELA S. — MBA PGCE CITP Senior Lecturer Accounting, Finance and Informatics, Kingston
University London, Ph.D. (United Kingdom)

CARLSSON A. — General Manager of ENGENSEC Tempus Project, lecturer at Blekinge Institute of
Technology, Ph.D. (Karlskrona, Sweden)

JUSTICE C. — Clinical Associate Professor, CERIAS, Purdue University, CISSP, D.Sc. (USA)

KORCHENKO O.H. — Head of the Department of Information Technology Security, National Aviation
University, D.Sc., Professor

ESIN V. 1. — Professor of the Department of Security of Information Systems and Technologies, V.N.
Karazin Kharkiv National University, D.Sc., Professor

MARAKOVA-BEGOC 1. — Research Fellow at Bretagne Telecom, Dc.S (France)

“INFORMATION PROTECTION AND INFORMATION SYSTEMS SECURITY 2023
MAY 25 - 26, 2023, LVIV, UKRAINE



MATVIYKIV O.M. — First Vice-Rector of Lviv Polytechnic National University, D.Sc, Professor

MACHUSKYY Ye.A. — Head of the Department of Physical and Technical Means for Information
Protection, National Technical University of Ukraine "Kyiv Polytechnic Institute", D.Sc.,
Professor

MELNYK A.O. — Head of the Department of Computer Engineering, Lviv Polytechnic National University,
D.Sc., Professor

MELNYK V.A. — Professor of the Department of Information Technology Security, Lviv Polytechnic
National University, D.Sc., Professor

MYKYYCHUK M.M. — Director of the Institute of Computer Technologies, Automation and Metrology,
Lviv Polytechnic National University, D.Sc., Professor

MYCHUDA L.Z. — Professor of Information Technology Security, Lviv Polytechnic National University,
D.Sc., Associate Professor

MOROZ L.V. — Wydzial Mechaniczny Technologiczny, Politechnika Warszawska (Polska), dr hab. inz.,
profesor uczelni

NYEMKOVA O.A. — Associate Professor of the Department of Information Technologies Security, Lviv
Polytechnic National University, D.Sc., Professor

OSTAPOV S.E. — Head of the Department of Software Computer Systems, Chernivtsi National University,
D.Sc., Professor

PARKHUTS L.T. — Professor of Information Protection Department, Lviv Polytechnic National University,
D.Sc., Professor

PETROYV O. — Professor AGH, Department of Applied Computer Science, AGH University of Science and
Technology Stanistawa Staszica, Krakow (Poland), D.Sc..

POTIY O.V. — Deputy Head of the State Service for Special Communications and Information Protection of
Ukraine, D.Sc., Professor

RUZHENTSEYV V.I. — Professor of the Department of Information Technology Security, Kharkiv National
University of Radio Electronics, Doctor of Technical Sciences, Associate Professor

RUSYN B.P. — Head of the Department of Methods and Systems for Images Processing, Analysis and
Identification, G.V. Karpenko Physico-Mechanical Institute of the National Academy of
Sciences of Ukraine, D.Sc., Professor

SAMOTYY V.V. — Professor of the Department of computerized systems of Automation, Lviv Polytechnic
University, D.Sc., Professor

SACHENKO A.O. — Head of the Department of Information and Computing Systems and Management,
Western Ukrainian National University, D.Sc, Professor

FEDASYUK D.V. — Head of the Software Department of the Lviv Polytechnic National University, D.Sc.,
Professor

KHOMA V.V. — Professor of the Institute of Automation and Informatics, Opole University of Technology,
(Poland), D.Sc., Professor

KHOROSHKO V.0. — Professor of the Department of Information Technologies Security, National
Aviation University, D.Sc., Professor

CHAPLYHA V.M. — Professor of the Department of Automation and Computer-Integrated Technologies of
Lviv National Agrarian University, D.Sc, Professor

CHEVARDIN V.E. —Head of the Department of Information Protection and Cyber Defense of the Military
Institute of Telecommunications and Informatization. Heroes Krut, D.Sc., Senior Researcher

YAREMCHUK Yu.Ye. — Director of the Center for Information Technologies and Information Protection,
Vinnytsia National Technical University, D.Sc., Professor

YATSKIV V.V, — Head of the Department of Cybersecurity, Western Ukrainian National University, D.Sc.,
Associate Professor

“INFORMATION PROTECTION AND INFORMATION SYSTEMS SECURITY 2023
MAY 25-26, 2023, LVIV, UKRAINE



7

GUSTAVSSON R. — Professor at Blekinge Institute of Technology (Karlskrona, Sweden) and at KTH
Royal Institute of Technology (Stockholm, Sweden)

RASMUS J. — Managing Director of SERIAS (Center of Education and Research in Information Assurance
and Security), Purdue University (USA)

LUZHETSKY V.A. — Head of the Information Protection Department, Vinnytsia National Technical
University, D.Sc., Professor

ORGANIZING COMMITTEE CO-CHAIRMEN

MAKSYMOVYCH V.M. — Head of the Department of Information Technology Security, Lviv Polytechnic
National University, D.Sc., Professor

MARCHUK M.V. — Head of Department Nel5, Ya. S. Pidstryhach Institute of Applied Problems of
Mechanics and Mathematics of the National Academy of Sciences of Ukraine, D.Sc.,
Professor

ORGANIZING COMMITTEE

BORTNIK L.L. — Senior lecturer of the Department of Information Protection of Lviv Polytechnic National
University, Ph.D.

VOYTUSIK S.S. — Associate Professor of the Department of Information Technologies Security, Lviv
Polytechnic National University, Ph.D.

HORPENYUK A.Ya. — Associate Professor of the Department of Information Protection, Lviv Polytechnic
National University, Ph.D., Associate Professor

ESINA ML.V. — Professor of the Department of Security of Information Systems and Technologies, V.N.
Karazin Kharkiv National University, D.Sc., Professor.

KOROBEYNIKOVA T.I. — Associate Professor of the Department of Information Technology Security,
Lviv Polytechnic National University, Ph.D., Associate Professor

KOSTIV Yu.M. — Associate Professor of the Department of Information Technology Security, Lviv
Polytechnic National University, Ph.D., Associate Professor

KUTEN R.B. — Assistant of the Department of Information Protection, Lviv Polytechnic National
University

CHUBYK R.V. — Associate Professor of Information Protection, Lviv Polytechnic National University,
Ph.D., Associate Professor

LAH Yu.V. — Associate Professor of Information Protection, Lviv Polytechnic National University, Ph.D.

SHABATURA M.M. — Associate Professor of the Department of Information Technology Security, Lviv
Polytechnic National University, Ph.D., Associate Professor

SOVYN Ya.R. — Associate Professor of the Department of Information Protection, Lviv Polytechnic
National University, Ph.D., Associate Professor

STAKHIV M.Yu. — Associate Professor of the Department of Information Protection, Lviv Polytechnic
National University, Ph.D.

TYSHYK I.Ya. — Associate Professor of the Department of Information Protection, Lviv Polytechnic
National University, Ph.D.

SECRETARY

OPIRSKYY LR. — Professor of the Department of Information Protection, Lviv Polytechnic National
University, D.Sc., Professor

“INFORMATION PROTECTION AND INFORMATION SYSTEMS SECURITY 2023
MAY 25 - 26, 2023, LVIV, UKRAINE



MEXAHI3MH JOCATHEHHSI
HAJIMHOCTI B BJIOKYEUWHI JJ151
3AXUCTY NEPCOHAJIBHUX JTAHUX

Basepis BAJTALIBKA?, Tsan OTITPCHKUI

* Hayionanonuti Ynieepcumem "JIvsiécoka
Tlonimexnixa", Jlveis, Ykpaina

AHoTanisA. Texnonoeis O10KuelHy 600CKOHAMOIOMbCS
WBUOKUMU MEMNAMU A CMBOPIOE MONCIUBOCME OISl
00MiHy ma 06 €OHaHHA OAHUX Y CNOCIO, KUl paniule He

nepeobauascs. Boowowac npoepec y wyiil mexuonoeii

BIOKPUBAE HOBI MONCIUBOCTI OISl EMUYHO2O BUKOPUCTHAH-
Hs  Oanux. Ilepedaua nepcoHanbHUX OAHUX CMBOPIOE
20JI060JIOMKY O KOMAAHIU [ OKpeMux ocib, ujo mooice
npuHecmu YiHHi nepesazu, ane marKoic Moxce Crmeopumu
8EUKI PUSUKU MA GUMPAMI.

KurouoBi cnoBa. binokueiin, ancopumm KOHCEHCYCY,
nepconanvHi 0ami, KOHpIOeHYiHICMb.

Beryn

Jani y OyioK4YeiiH1 TOBUHHI OyTH ILIUTICHI Ta
no0pe 3aXuIlleH] Bi/l 3lI0BMUCHUKIB. AJTOPUTMHU
KOHCEHCYCY SKpa3 BUKOHYIOTh Takl QpyHKIIi, TO-
MY BOHHM € YM HE HAWBaXJIUBIIIUM €JIEMEHTOM
TexHoJIOoT1l Ook4eiH. OCKUTbKM JaHi y OJOK-
4eliH1 po3NoUIEH] 1 HEMA€E SKOroCh OJTHOTO cepBe-
Py, PO3MOAUIEH] YYaCHUKH CHUCTEMH IMOBHHHI
SKOCh Y3TOJDKYBATH BaJIiaIlll0 TpaH3aKIii, 110
Haaxo aTh 10 Mepexi [1]. Koncencyc o3nauae,
10 BCl CTOPOHU TOTOJDKYIOTBCS IIOAO KOHKPET-
Horo pimenHst. [l{o crocyeTscst Mmepexi OIoKueiiH,
YJIEHH MEPEXKl JOCSIral0Th KOHCEHCYCY IIO0JI0
BMICTY OJIOKUEHHY.

Brokueiin — 1e aeneHTpaaizoBaHa CUCTEMa, IO
CKJIAZIA€ThCSI 3 PI3HUX CYyO'eKTiB, SKi JilOTH B
3aJIeKHO BiJl BIIACHUX IHTEpECiB Ta HasBHOI y HUX
iHpopmanii. Beskuii pa3, Komu HOBa TpaH3aKIIis
TPAHCIIOETHCS TI0 MEPEXKi, BY3JIH MOXKYTh BKIFOUHTH
1[I0 TPaH3aKIlil0 B KOIII CBOI'0 PeeCcTpy abo mpo-
irnopyBatu 1. Konmu OiMbIIICTh YYaCHHKIB MeEpexi
NpPUAMAIOTh PINIEHHS TPO TNPHUHATTS TIEBHOTO
CTaHy, JOCATA€ThCS KOHCEHCYC. DyHIaMEeHTaTbHOO
MPOOJIEMOIO B PO3MOIIIICHUX O0YHCIICHHSX 1 0araTo-
areHTHUX CHUCTEMAax € JOCATHEHHS 3arajibHoOl Ha -
HOCTI CHCTEMH TP HASBHOCTI PsAAYy HepoOoumx
mporieciB. Haifuacriie mis 11s0ro moTpioHo, o0
MPOIECH Y3TOIUIIM MK COOOIO JIesKe 3HAUCHHS, SIKe
3HaJoOUThCA Mij wac oOuumcnenns. Lli mporecn
MUCYIOTBCS K KoHceHcyc. 11100 koHceHCycHui
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MPOTOKON OyB O€3MeYHMM, BIH IIOBHHEH OyTH

BIIMOBOCTI#KUM [2].

AnNropuTMn KOHCeHcycy

Hapas3i icHye 6e31i4 aropuTMiB KOHCEHCYCY, 110
BHUKOPUCTOBYIOTbCS B PI3HOMAaHITHHX IPOTOKOJIAX
ONOo4YEHHIB, PO3TISTHEMO JEKUIbKa HANMOMyIspHi-
IIUX 3 HUX.

Proof-of-Work (PoW) — oaun 3 HalimomyssipHi-
KX KOHCEHCYCIB, JUIS TOro a0M OTPUMATH JOCTYII
JI0 3arallbHOrO pecypcy, KOpUCTyBad MOBHHEH 00-
YHCIIMTH JIOCTATHBOKO CKIIAJIHY, alie 00UHCITIOBAIBLHY
3aja4y, abu 3amoO0irTy 3JIOBKHBaHHIM pecypciB [3].
CyTh KOHIIEMIIIi Taka, 10 yCiM MalHepaM JaeThCs
3aj1a4a, SKy BOHH TOBHHHI MOpaxyBaTW 3a TICBHHUIA
MPOMDKOK 4acy. 3a/aua — «3HAlTH Take 3HAYCHHS X,
o6 xerr SHA(X) mictuB N crapmmx HyJTbOBHX OIT».

Proof-of-Stake (PoS) — npyruii 3a nomyJaspHiCTIO
aJITOPUTM KOHCEHCYCy. Y I[bOMY MiAXO0JI MaitHepam
TEX JOBOIUTHCSA XEUIyBaTH JaHi, aje TyT CKiIal-
HICTh 3HOBY  TaKH 3aJICKHUTh Bil OanaHcy. Y Imo-
piBHsHHI 3 Proof-of-Work, 11eit aiaroput™ He motpe-
Oye BENMMKUX CHEproBUTpaT. Takok g0 Tmepesar
MOXKHA BITHECTH Te, IO 31715 IPOBEICHHS aTaku Ha
TaKy MEpPEeKYy, 3JIOBMHUCHHMKY HEOOXiTHO OTPHMATH
OlIbIlIe TOKEHIB 1 TOI HOMY CTaHe MPOCTO HEBWTiJI-
HO 3HELIHIOBATH BJIACHHI TOKEH [4].

Delegated-Proof-of-Stake (DPoS) — me omna
anprepHatuBa Proof-of-Work Ta pazom 3 THM
BrockoHaneHHs Proof-of-Stake. Cyts anropurmy
MOJISITa€ 'y TOMY, IO YYaCHHUK MOXE JIelIeryBaTH
CBIli TOJIOC IHIIIOMY YYaCHHMKY MEPEXi 1 TOH Oyae
MiATPUMYBAaTH POOOTY MEpeki BiJ iMeHi IHIIOTO.
Ockinbku 11¢ yaockoHamuii PoS, To uyum Oinmblie
0anmaHC TOKEHIB, TUM OUIBIy Bary Mae TOJOC
YYaCHHKA.

Proof-of-Authority (PoA). brnoku 3anucyroTth
MepEeBipeH] BajIiIaTOPH, II0 3aBYaCHO OOHMPAIOTHCS
Ta 1o ¢akty € Mmomeparopamu cucremu [5]. Tyt
MaloTh I[IHHICTh HE KUIbKICTh TOKEHIB, a peyTallis.
TakuM 4YMHOM OJIOKUEHH 3a IMEBHUM aJrOPUTMOM
oOupae BajimaTopa, SKHid 3aruIiie HaCTYITHUI OJIOK.

Proof-of-Importance (Pol) — meii anroputm Ha-
Jla€ TiepeBary KOpUCTyBadyam, siKi OTpUMAaIId XOpOITY
peryTalilo y MepeKi — «CIovYaTKy BH MPAIIOETe Ha
pertyTallito, MOTiM BOHA Ha Bacy. PemyTaiiist 3pocrae
3 aKTHBHHUM JKUTTAM Y €KOCHUCTEeMi ONOK4eHHYy Ta
B3a€MOJIT 3 IHIIMMHU y4acHUKaMH. UMM Kpaiia perry-
Talis — TUM OUIBIIMIA IIAaHC HA CTBOPEHHS HACTYII-
HOTO OJIOKY.

JIJiss TIOpIBHSIHHS HABEACHUX BHIIC aJTOPUTMIB
MPOTOHYETHCS TUBUTHCH y TabiuIio 1.
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Tabnuysa 1
IopiBHANBLHUIA aHATI3 PI3HUX AJITOPUTMIB 3HAXO/’KEHHSI KOHCEHCYCY
AnroputM Iinb IlepeBaru Henoniku
Proof of Work,| 3a6e3neuenns ckinannocti y popmi Baxxko gocsrtu BigiMOBH B Bucoke obuuncioBanbHe
PoW 00YHCITIOBAJILHOTO 3aB/IaHHs, 11100 | o0ciayroByBaHHs (aTaka DDoS HaBaHTAXXCHHS, BUCOKE
HaJlaTUMOXKJIMBICTh OOMiHY JaHUMHU | HeedeKkTuBHa). Binkputuii a1 | eHeprocnoxuanHss. [ToreHuian
MiX HEHaJllHHUMHY4aCHUKaMHU. BCiX, y KOro € obnagHanHs, moo| it 51% araku, oTpuMaBIIn
BUPILIUTH OOYUCITIOBAJIbHE JIOCTaTHIO OOUHUCIIIOBAIIbHY
3aBJaHHs. HOTYKHICTb.
Proof of Stake,| 3abe3nedyeHHsI MEHII CKJIaHOI Y MeHIII BUMOITIMBUH Y 3awikaBiieHi CTOPOHU
PoS 00UYHCITIOBAILHOMY ILIaH1 o0uuCIeHHX, Hix PoW. KOHTPOJIIOIOTh cucTeMy. IcHye
MEPELIKOAN JUISl 10JaBaHH HOBUX Binxpuruii 11s Beix. MOXJIMBICTb ()OPMYBAHHIO IIYIy
6u10kiB, HiX Yy PoW, 006 HanaTu 3alliKaBJICHUX CTOPIH JUIs
MOXKJIMBICTh OOMIHY aHUMH MK CTBOPEHHS LIEHTPaIi30BaHOl
HEHaIITHUMH Y9aCHHUKaMH. Biiau. [lorenmian s 51% ataku
Delegated PoS CTBOpEHHS MEXaHI3My Bubpani nenerati ekoHoMiuHO | MeHIa pi3HOMAHITHICTb BY3JIiB,
KOHCEHCYCY 4epe3 «1eMOKpaTiio», MOTHBOBAHI 3aJIMIIATUCS Hik y PoW abo B uncrux
JI€ y4aCHUKHU FOJI0CYIOTh YecCHUMH. MeHI BUMOruBUH y | peanizanisx PoS. Bei neneratu
(BUKOPUCTOBYIOUH KpUnTorpadiyHo o0uuCIeHHsX, Hixk PoOW «BIJJOMi», y BUPOOHUKIB OJIOKIB
IiAnycaHi MOBiIOMIIEHHS ), 1100 MO€e OyTH CTUMYJI 3MOBJIATHCS,
BUOpaTH Ta BIJIKJIMKATH MpaBa CTaBIISTYHM i1 3arpo3y Oe3mneKy
JienerariB
Proof of CTBOPUTH LIEHTPaJIi30BaHUI IIBuaxuii yac minTBEpLKEHHA. | BBakaeTscs, 110 BajiLyrouuii
Authority/ IpolLec IOrO/KEHHS, 11100 J103BOJ1sI€ 30LIBLIMTY TEMIIM  [BY30J1 HE OYB CKOMIIPOMETOBAHUIH
Identity, PoA, |MiHIMi3yBaTH Yac CTBOPEHHs OJIOKIB |  BHPOOHMITBA OMOKIB. Moke |ICHye IleHTpaJibHA TOYKA BiIMOBH
Pol Ta IBUJIKICTb IiATBEPKEHHS BUKOpHCTOBYBaTHCs B sidechain
Round- robin 3abe3neunty cucTeMy st Husbka obuncnioBaibHa Bumarae Benukoi 10Bipu cepen
JlofaBaHHs OJIOKIB cepel] JOBIPEHUX HOTYKHICTb. Ines npocra B BY3JIB.
BY3IIiB PO3YMiHHI.

Bynyun neneHTpaizoBaHOI Ta PO3MOIIICHOIO
CHCTEMOI0, OJIOKYEHH MOTpedye MEBHOTO MEXaHI3MyY
nepeBipku OJIOKIB, SKI MarOTh OyTH AOJaHUM 10
icHytouoro Ojokueliny. MexaHI3MH JTOCSATHEHHS
KOHCEHCYCY YKHTTEBO BAXKIIHBI U QYHKIIIOHYBaHHS
po3nojiiecHuX cucreM. Ha choromHimHid aeHb
HAMOUTBIIMM BJIAIUM BBEICHHS OyJI0O BUKOPHCTAHHS
Proof of Work, mo mo3Bonsie kopucryBauam TO-
TO/KYBATHUCS 13 3aralibHUM HaOOpoM (haKTiB.

BucHoBKkuK

AJITOPUTMH KOHCEHCYCY ChOT'OIHI JISKATh B OCHOBI
HE JIMIIIe CUCTeM HU(POBUX TPoIiIeH, a i OJI0KYECHHIB,
IO JIO3BOJISTIOTHh PO3POOHUKAM 3aITyCKaTH KO Y PO3-
TO/IUIEHIH MepexKi, IO y CBOIO Yepry JIa€ MOXKIIUBICT
SIKICHIIIIE Ta HaJIMHIIIE 3aXHIAaTH MEPCOHAIbHI TaHi
KOpHCTYBadiB. B Januii yac anropuTMu € HapihKHUM
KaMeHeM OJIOKYEeHH-TEXHOJIOT1i Ta MaloTh BUpIlIaibHEe
3HAYEHHS JUIS1 JOBrOCTPOKOBOI KHTTE3MATHOCTI Pi3HUX
ICHYIOUMX MEPEX.

[epconapHi naHi i B3araji KOH(IISHIIHHI AaH] He
MOBMHHI OyTH JIOBIpEHi CTOPOHHIM 0c00aM, Ji¢ BOHH
OyIyTh Bpa3JIMBI JI0 aTaK 1 HEMPABUIILHOTO BUKOPHC-
TaHHs. HaToMmicTh KOpWCTyBaui MOBHHHI BOJOMITH 1
KOHTPOJTIOBATH CBOI JlaHi 0e3 MKOIHM 1Sl iX Oe3neKu.
AJTOPUTM KOHCEHCYCY Y CBOFO YepTy BiJl KOPHCTYBadiB
HE BIMArae JIOBIpSITH Oyb-SIKUM TPETiM CTOPOHAM Ta

3aBXKIM KOPHCTYBa4l MOXKYTh OYTH Yy Kypci Mpo JaHi,
SKi 30MparoThCsl MPO HUX 1 SIK BOHM BHUKOPHCTOBY-
FOTBCS.

VY nomatok, OJOKYEHH pO3Mi3HAE KOPUCTYBAUIB SIK
BJIACHHKIB CBOIX MEPCOHAIBHHMX JaHUX. 3 YCIX aliro-
putMiB  KoHceHcycy, Proof of Work 3amummaerscs
JnoMiHyrouMM. Biabln HamiiiHOT Ta Oe3neyHol abTep-
HATUBH TOKH IO HE 3alpOIIOHOBAHO. THM HE MEHII,
ICHy€e BeJIMYE3Ha KUIBKICTh JOCHTIPKEHb 1 PO3pO0OK B
obnacri 3amian PoW y MaitOyTHBOMY.
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