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1. Mopzesni Ta METOZIY CHHTE3Y CIIeliajli30BaHOI KOMITIOTEPHOI CUCTEMU JIJ1s1 3a0e31e4YeHHsI CYL0BO-€KCIIePTHO]

NisIIbHOCTI

2. Models and methods of synthesis of a specialized computer system in providing forensic science services for
justice

Pedepar:

1. Incepraujiiina po60Ta IpUCBIY€Ha BUPIIEHHIO aKTyaJIbHOI HAyKOBO-TIPUKJIAAHOI IPOGJIeMU MiIBUIIEHHS
IOCTOBIDHOCTI BUCHOBKIB CYZOBUX €KCIIEPTU3 B yMOBaX 00OpPOOKM 3HAaYHUX MACHUBIB JAHUX Ha OCHOBI pO3pO0KU
MaTeMaTUYHUX MOJeJIEN Ta METOiB CUHTE3Y CIeLiaNi30BaHOI KOMII'IOTEPHOI CUCTEMU 3a0€e3MeY€HHS Cy10BO-
€KCIIePTHOI JisnbHOCTI. [IpoBeneHO aHasi3 iCHyI0UMX BUMOT JI0 Cy4YaCHUX CIIeNiai30BaHUX KOMIT'IOTEPHUX CUCTEM
3a0€e31e4YeHHs Cy/l0BO-€KCIIEPTHOI [isJIbHOCTI; Ha OCHOBI aHasizy cOpMysIbOBaHi 3arajabHi BUMOTH [10 HEOOXiTHUX
arnapaTHUX CKJIAI0BUX KOMIT'IOTEPHOI CUCTEMU Ta MiATPUMYIOUMX iX IPOrpaMHUX 3aco06iB. [IpoBeeHnit anamuis
[I0Ka3aB JIOLiIbHICTh BUKOPUCTAHHS CIIEeliali30BAaHMX KOMII'IOTEPHUX CUCTEM 3a0e3I1e4eHHs CyL0BO-eKCIIePTHO]

IiSITIBHOCTI, ajie TaKOXX BCTAHOBJIEHO, 110 Ha JAHWUY MOMEHT iCHYIOUi MOJI€Jli Ta METOIY CUHTE3Y CIIeLiali30BaHUX



KOMIT'IOTEPHUX CUCTEM 3a0€3M1€YEHHS CYJOBO-€KCIIEPTHOI AisIIbHOCTI HE 3aBXAU IIPU3BOMASITE 10 3a0€3M1e4eHHS
BHMOT 3 JOCTOBIpPHOCTI pe3yJIbTaTiB eKCIIepTHOI IisypHOCTI. LI 06cTaBrHA BU3HAUYa€ HEOOXINHICTb YIOCKOHAIEHHS

BiZJITOBiJTHOTO KJIACUYHOT'O MAaTEMATUYHOT'O IHCTPYMEHTAPIIO AJIS MTiABUIIEHHS IOCTOBIPHOCTI BUCHOBKIB CYLOBUX

2. The dissertation is devoted to the solving of an actual scientific and applied problem of increasing of reliability of
conclusions of forensic examinations in the conditions of processing of considerable data sets on the basis of
development of mathematical models and methods of synthesis of a specialized computer system in providing
forensic science service for justice. Forensic science services are various in form and fact and its providing is
impossible without the involvement of information resources, by which the legislator understands individual
documents and individual arrays of documents, documents and arrays of documents in information systems
(libraries, archives, funds, data banks, other information systems). Data support of forensic science services should
be defined by the legislator as a process of collecting, processing, accumulating, storing, searching and
disseminating information. Thus, the data support of forensic examination is necessary to solve forensic cases. The
applicability of the dissertation is induced by the need to comply with the requirements for the reliability of the
forensic report using a specialized computer system in providing forensic science services for justice. The analysis
of the current state of development of computer systems of forensic examination has shown a tendency to
increase the amount of data to be processed. This, in turn, leads to an additional strain on the hardware and
software of a specialized computer system to provide forensic science services for justice, which can lead to a
decrease in the reliability of forensic conclusions. The analysis of the existing requirements to modern specialized
computer systems of providing forensic activity is carried out; general requirements for the necessary hardware
components of the computer system and their supporting software are formulated on the basis of analysis. The
analysis showed the feasibility of using specialized computer systems for providing forensic science services, but
also found that currently existing models and methods of synthesis of specialized computer systems for forensic
science services do not always comply with requirements for the reliability of the results of expert services. This
fact determines the need to improve the relevant classical mathematical tools to increase the reliability of the
conclusions of forensic examinators. A set of interconnected models of computer system components was
developed to ensure forensic activity using the formalism of Feynman integrals, which considers the peculiarities
of information transmission over optical channels and is based on the determination of information parameters by
studying the spatio-temporal and spatio-frequency correlations of the wave field. The use of this set of models in
predicting the distribution of information flows in a computer system allows to consider the impact of weak
heterogeneity of the signal propagation environment and nonlinear effects, what leads to improved reliability of
the computer systems in providing forensic science services. A set of methods for operational quality assessment
of the computer system to provide forensic science services with control of the main parameters of signals that
provide information transmission, acousto-optical spectrum analyzers, which improves the reliability of packet
transmission in the network. A set of models for the impact of interference on hardware components, namely on
the network equipment of a computer system that provides forensic services, which considers the process of
forming a highly conductive electronic channel that affects the conduction state of the air gap of different
geometric sizes. The appliance of these models in the synthesis of a computer system will improve the conditions
for the transfer of information in a computer system which ensure forensic science services, which will increase
the reliability of the results of the examination. A simulation model of information transmission in a computer
system has been developed to provide forensic activities based on an approach focused on studying the structure
of the network using a space-time meter of available bandwidth, which allows to determine the location of
connections with less available bandwidth than all previous connections on the studied route and to form a
balanced strain on the nodes of the core network. The application of the results of this model in the development
of methods of information transfer in a computer system to provide forensic activities will increase the bandwidth
of virtual routes, which improves the reliability of examination results by improving the reliability of primary data
transmitted and processed in computer system.
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