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2. System analysis of diffusion processes of information dissemination and its application

Pedepar:

1. Incepranifina po60Ta IpUCBAYEHA AOCTIIKEHHIO Ta (popMaidalii AuHaMiKy TpoLeciB iHPpopMaLiliHOro
POBIIOBCIOMIKEHHSI Ta BIUIMBY HA OCHOBI 3aCTOCYBAaHHS OJHOPIAHMX i HEOGHOPITHUX riOpUIHNIX MOTeen
nudysiiiHoro Tuny, popmanisanii niaxonis ny1sg MOLEsI0BAaHHS JUHAaMIKU [IOIIKMpPeHHs iHpopmaliii B 11i1b0BUX
rpymax i3 BpaxyBaHHSIM HEOJHOPITHOCTI cepenoBuila QyHKIiOHYBaHHS Ta iIHTEHCUBHOCTI iHpopMalitHuX
IIpOLiEeCiB, 3aCTOCYBaHHIO PO3POOIEHNX METOJiB /IJ1s1 PO3B'SI3aHHS 33/1a4i ONITUMI3allil BAPTOCTiI peKIaMHOTO
6ro0mxeTy. Y poboTi MpoBeieHo JOoCTiIKeHHs pobsemM PyHKLiOHYBaHHS ITpoleciB iHdpopmarLiiiHOro
PO3IIOBCIONIKEHHS Ta BIUIMBY Ha OCHOBI 3aCTOCYBaHHS AUHAMIYHUX Mogeseil nudysiiiHoro Tuny. Po3pobiaeHo
METOJMKY popmMaisalii fuHaMIYHUX NPOLECIB 3a JONIOMOTOI0 riOpUIHUX MOJIEJIeH, B OCHOBY SIKMX IOKJ/IQJIEHO
IIPUHLMII aHAJIOTIN. 3MOEIbOBAHO ITPOLLECH PO3MOBCIOIPKEHHS iH(hOpMallil Ha OCHOBI PiBHSIHb AUQY3il

OJHOBMMIPHOTO Ta JBOBUMIPHOTO BUIJISAY 3i 3MiHHOIO KiJIbKICTIO 1[i/IbOBOTO KOHTMHIE€HTY T4 HEOJHOPITHOCTSIMU



pizHOro THUIy, cCPOPMYIBBAHO MaTeMaTH4HI MOZEJI arperaiiii, mo obMeskeHa nudysieio, po3podeHo Mozesti 06Miny
indopmauii y mepexi HeliporoziioHuX eseMeHTiB. [lofanbuioro BHoOCKOHaAeHHS HabyIu MaTeMaTUyHi Mozeri
IVHaMiku JUQy3ifiHUX IPOLECIB 3 ypaxyBaHHSIM areHTHUX Ta iIHHOBALIIMHMX CXeM peasisaljii iHnpopmauiitHoro
OTpumaHO HOBY ONTUMIi3alifHy 3a1a9y MaTEMAaTUYHOTO IPOrpaMyBaHHs IJ1s1 aHali3y iHPOPMaLiliHOTO
PO3IIOBCIOMIKEHHS Ta BIUIUBY, pO3p00JIeHO MeTox, 115 i po3B'si3yBaHHS. Po3po6sieHO Ta BIPOBA/I)KEHO METOZ,
PO3paxyHKy Ta ONTMMi3allii BapTOCTi NpoBeaeHHs iHdpopMallilHOI KaMIIaHii Ha OCHOBi 3aCTOCYBaHHS METOLLY
aHasli3y iepapxiii Ta MaTeMaTUYHOI MOZEJIi JBOETAIIHOIO 3aCTOCYBAHHS 3a1ay4i PO PIOK3ak. /i MOAEII0BaHHA
IIpoLieCy PO3IMOBCIOIPKEHHS Ta aHali3y OLiHOK BIVIUBY iHpOpMaliii 3arporoHOBaHO 3aCTOCYBATH TibpuHi nudysiiiai
MOJEJIi.

2. The thesis is devoted to the development and practical implementation of methods and algorithms for
formalization of the dynamics of information dissemination and influence processes on the basis of the application
of homogeneous and heterogeneous hybrid models of diffusion type, formalization of approaches for modeling the
dynamics of information dissemination in target groups, taking into account the heterogeneity of the functioning
environment and the intensity of information processes, application of developed methods for solving tasks of
optimizing the cost of an advertising budget. An overview of approaches and methods for formalizing dynamic
processes based on the use of analogies is given. The principle of analogies in the construction of mathematical
models is formulated, examples of real dynamic processes in which the method of analogies is used are given. The
approach to construction of hybrid mathematical models of the dynamics of dissemination of information
processes in the target groups of the population is proposed. The basis of formalization is the use of homogeneous
and heterogeneous models of the process of diffusion (penetration) of information in the network. Hybrid models
of the diffusion type are proposed for the study of information dissemination, and the variation of propagation
intervals is modeled using additional correlations in the form of differential equations. The dynamics of
information flows based on models with heterogeneities of different kinds is simulated and investigated. The
mathematical models of the diffusion type for cases of heterogeneity of the social environment are considered: the
model of diffusion of innovations, the agent model of the diffusion of ideas on the basis of the double
harmonization model, the model of distribution of information, taking into account the intensity of its
dissemination. Numerous experiments on the calculation of information penetration levels have been carried out
on the basis of the use of the proposed formalization approaches, and the peculiarities of the obtained solutions
have been analyzed. Comparison of the results of experiments obtained for the process of disseminating
information through various types of distribution models has been compared. Conclusions about the methodology
and tools of distribution of advertising, ways of distributing information in the target environment are made.
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