O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0513U000560
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 31-05-2013

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HazapkeBu4 Mapis AHzpiiBHa

2. Nazarkevych Mariya

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: nokrop Hayk

AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi cneniaJabHOCTI: 21.05.01

Ha3Ba HayKoBOIi cIeniaIbHOCTI: IndopmauiitHa Ge3rnexa gepxKasu
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3axucry: 23-05-2013

CreniaJbHICTh 3a OCBiTOO: 7.092501

Micue po6oTH 3400yBava: Haujonanbuuii yHiBepcuteT "JIbBiBCbKA MOMIiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: 79013, Ykpaina, m.JIbBiB, Bys1. C.bangepy, 12
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Indp cneuniasnizoBaHoi BY€HOI paau (pa3oBoi clieniaiizoBaHol BY€HO1 pasu): /1 26.062.17
IloBHe HalMeHYBaHHSI IOPHUAUYHOI 0COOM: HaujoHanbHuii aBiauiitHuil yHiBEpCUTET

Kopg 3a €IPIIOY: 01132330

Micue3HaxoaKeHHS: np. Kocmonasra Komaposga 1, m. Kuis, KuiBcbka 06:1., 03058, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3Haxo KeHHs: 79013, Ykpaina, m.JIbBiB, Bys1. C.Bangepu, 12

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX PyOpPHK: 50.37.23

Tema gucepranii:
1. MeTonu Ta 3acobu MifBUILEHHS PiBHS 3aXUIIEHOCT] JPYKOBAaHUX JOKYMEHTIB Ha OCHOBI Ateb-(yHKLil
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1. Inceprariist npuCBsAYeHa BUPIIEHHIO BaXXJIMBOi HAYKOBOI ITPO6JIeMHU Mg BUIIEHHS PiBHS 3aXULIEHOCT] JepKaBHUX
nanepoBUX HOCIiB iHpopmallii Ha OCHOBI PO3BUTKY TEOPETUYHUX OCHOB IpapiyHOro 3aXUCTy Ta pPO3POOJIEHHS
MoOJeJiell, METOMIB Ta CTBOPEHHS Ha iX OCHOBI e(peKTUBHUX CIELiajli30BaHUX 3aCO0iB 3aXUCTy Ta ifeHTUdiKaLii
IPYKOBAaHUX JOKYMEHTIB /1J1s 3a1106iraHHs OPYIIEHHS LiliCHOCTI Ta nonepeakeHHs ¢anbcudikaii. 3aiiicHeHo
aHaJli3 mpo6seMy Cy4YaCHOTO CTaHy 3axUIIeHOCTI [1arnepoBux HOciiB iHpopmarii. s nigBuleHHs piBHS
3aXUIIEHOCTI APYKOBAaHMX JOKYMEHTIB, y METOJAX IpapiyHOro 3aX1CTy, B pOOOTI 3alIpOIIOHOBAHO BBEJEHHS arapary
Teopii Ateb-¢pynkuii. [TokaszaHo, 10 BUKOPUCTAaHHS caMe LUX (PYHKLIN AJ1s1 T0O0yA0BU rpadiyHUX MPUMITHBIB
3aXMCTy Mae psif nepesar. [100y0BaHO BEKTOPHUI METO/I 3aXMCTY APYKOBAHUX Ta €JIEKTPOHHUX JOKYMEHTIB, Ha
OCHOBi MaTeMaTU4HOrO anapary Teopii Ateb-QyHKLil 15 reHepallii HOBUX 3aXMCHUX eJIeMeHTiB. Po3pobsieHo
TEXHOJIOTIIO 3aXUCTy Ha OCHOBI BEKTOPHOTIO METOAY; NOOYIOBAaHO NICEBHOPeEbedHI 300pakKeHHs Ta MiKporpagiky, 3
ypaxyBaHHAM JIOKAJIbHUX BUKPUBJIEHD JIiHIM 3aXMCHUX €JIEMEHTIB, 3MiHY TOBUIMHU JIiHIM, NOMINy JiHilA Ta

MiKpoTeKkcTy. PeanizoBaHo ifeHTH}ikaliio JOKyMEHTIB Ha OCHOBI po3p001eH0I TexHOJIorii rpadidyHOro 3aXMUCTYy.



InenTudikauis 30ificHIOBaNACs NOPIBHSHHSIM 3 €TaJIOHOM 32 KPUTEPiEM MaKCUMyMy KopeJsiLii. [y BU3HAa4eHHSs
IIOCTOBIPHOCTI JJOKYMEHTA B L[iJIOMY P€aji30BaHO METOJ] IOBHOTO MOMIKCEJIbHOTO MOPiBHSIHHS €TaJIOHHOTO Ta
KOHTPOJILOBAHOTO 300paskeHHs. Po3pobiieHi MeToau Ta 3aco6y BUKOPUCTAHI [J1 CTBOPEHHS CIielliali3oBaHOTO
aJIrOpUTMIYHO-TIPOTPaMHOTro 3abe3nedeHHs. Kito4oBi cyioBa: 3aXUCT JPYKOBAHUX JOKYMEHTIB, rpadiuHuil 3aXuCT,
Ateb-dynkuii, inenTudikauis, rinpiioni, mikporpadixka.

2. Dissertation is dedicated to increasing security level of public paper medium as based on development of
theoretical foundation of graphic protection and development of models and methods, as well as establishing, on
their basis, effective specialized protection means and identification of printed documents to prevent violation of
integrity and fraud. The first chapter analyses literary resources pertaining to methods and means of security of
printed documents. It analyses also the drawbacks of existing approaches to graphic means of printed documents
protection. The second chapter describes mathematic models and develops the system of solutions for nonlinear
differential equation by means of Ateb-functions. It is suggested to use the specialized Ateb-functions apparatus to
establish information protection methods in order to prevent paper medium damaging. The third chapter
establishes models and means to calculate Ateb-functions. The mathematical model, using Taylor and Fourier
Series, is suggested to elaborate method of numerical representation of Ateb-functions. Ateb-functions properties
are deduced as well as it sets periods, definition domains and set of values to incorporate security elements. Based
on analysis of the properties of Ateb-functions it indicates that their primary characteristic is the dependency on
real argument and two rational parameters which provide a large number of security features. The possibility to
combine these features creates a strong basis for the formation of security features standards bank. The fourth
chapter considers applied basis of printing data protection. To form protective nets, which are the elements of
protection, graphics primitives were copied as based on their affine transformations: zooming, compression and
rotation. When combining graphics primitives, mathematical apparatus of Bezier curves were used. Formed bank
of standards increases the accuracy of the construction of security grids and significantly enhances the
capabilities of the publishing system. Mesh curves can be controlled at each point in the coordinate plane allowing
for the proper document identification. In addition, the calculated values in Ateb-functions database allow to
create documents with personalization features aimed to improve the security features of each document. The
fifth chapter realizes construction of protected images. The methods developed provided for the possibility of
modifying the image by introducing different distances between the grid lines, grid lines of different thickness and
different size perturbations in formation of pseudo-relief. The lines were thickened in the part of image
overlapping areas. The formed protective images are of new defensive shape and can be programmatically imposed
on any text or graphic information, while maintaining high quality of printed documents and protecting it against
counterfeiting. The sixth chapter develops method of identification of printed documents protected by printing
method using Ateb-functions. The considered identification method is used for personifying documents' data and
for identification of the Ateb-functions curves. To determine the authenticity of the document, the method of full
pixel by pixel comparison of standard and controlled image is suggested. The seventh chapter implements the
means to receive, store, use and disseminate textual information, where the input of textual information,
processing for errors and formatting to improve informational provision in publishing and printing systems is
being realized. Key words: security of printed documents, graphic protection, Ateb-functions, identification,
guilloche and micro-graphics.
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