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1. Merop nifgBuiLeHHs €(PEKTUBHOCTI BUKOPUCTAHHS PaiiOTEXHIYHUX IIPUCTPOIB MOHITOPUHIY €JIEKTPOMAarHiTHO]

00CTaHOBKY B ypOaHi30BaHUX CEPENOBUIIAX

2. Method of increasing the efficiency of using radio devices for monitoring the electromagnetic environment in
urban environments

Pedepar:

1. Incepranifina po60Ta IPUCBAYEHA PilIEHHIO aKTyaJIbHOI HAyKOBO-MIPUKJIAJHO]I 3a1a4i, sIKa MOJIsirae B pO3poo1i
METO/ly BU3HAYEHHSI PiBHIB OCHOBHUX Ta MOOIYHUX €JIEKTPOMArHiTHUX BUITPOMiHIOBaHb B YpOaHi30BaHUX
CcepeloBUIIAX 33 PAXYHOK YAOCKOHAJIEHHSI MoZesiel iX po3noBciokeHHs. O6IPYHTOBAaHO HEOOXIIHICTb B NiABUILEHI
€(EeKTUBHOCTI BUKOPUCTAHHS IPUCTPOIB MOHITOPUHTY €JIEKTPOMAarHiTHOI 06CTaHOBKY Ha OCHOBI aHai3y
0CO6IMBOCTEN PO3MNOBCIOIPKEHHS €JIEKTPOMAarHiTHUX BUIIPOMIHIOBaHb B yPOaHi30BaHOMY CEPELOBUIII Ta HEJOJIIKIB
iCHYI0YOr0 MaTeéMaTU4HOrO anapary [Ajis iX onucy. 3alrpoOIIOHOBAHO CTPYKTYPY €KCIIEPUMEHTAJIbHOI YCTAHOBKM Ta
IIPOBEJIEHO IOCIIIPKEHHS 0COOIMBOCTEN PO3IOBCIOJKEHHSI OCHOBHMX Ta IMOOIYHUX €JIEKTPOMAarHiTHUX
BUIIPOMIHIOBaHb B ypOaHi30BaHOMY Ce€peOBHUIIi, 3p06JIEHO IPOTHO3YBAaHHS XapaKTePy iX PO3MOBCIOIKEHHS Ha
npukiani mogeni COST23IMWM. [IpencraBieHo MOZEIb OLIHKYA €HEPTeTUYHNX XapaKTEPUCTUK CUTHAJIIB B TOYLL

CIIOCTEPEXEHHS Ha OCHOBI €KCIIEPUMEHTAJIBHUX ,ILOC]Ii,H,)KeHb 3aTyXaHH4 eHeKTpOMaFHiTHI/IX BI/IHpOMiHIOBaHb B



3aJI€KHOCTI Bif} 4aCTOTHU, XapaKTepy NEPEIIKOIM Ta BiACTaHi B peaJbHUX YMOBAX €KCIUIyaTalii Ta OTpYMaHO
BiAnoBinHi rpadivyHi I MaTeMaTUYHi 3a7I€XKHOCTI, 1110 JISITJI B OCHOBY METO[y YIOCKOHAJIEHHSI MOTiesieil
POBIIOBCIOMIKEHHS €JIEKTPOMAarHiTHUX BUIIPOMiHIOBaHb. OGI'PYHTOBAHO HAYKOBi METO[I CUHTE3Y JEeTajli30BaHO]
CTPYKTYPHOI CX€MU IIPOLECIB BUABJIEHHS Ta JIOKaJIi3allil HEKOHTPOJIbOBAHUX Ta HEJIILEH30BAHUX IIPUCTPOIB
nepenaBanHs iHdopMaliii 1o pasiokaHasax, o BKII0Yal0Th PO3POOKY IIPOrPaMHOTO 3abe3eyeHHs 171 BUSHAYEeHHS
30HU €JIEKTPOMArHITHOi JOCTYIIHOCTI BcepeuHi npuMilieHHs. Po3po6sieHo opuriHasbHUN MigXif, aaropuTm
(YHKLIOHYBaHHS Ta METOAU CUHTE3Y 3aCO0iB IIOLIYKY B yMOBAX PajliONI€PEIIKO], Ta BUSBJIEHHS IPKEPE

€JIEKTPOMATrHITHUX BUITPOMIHIOBAHb.

2. The dissertation is devoted to the decision of the actual scientific and applied problem which consists in the
development of a method of definition of levels of the basic and secondary electromagnetic radiations in the urban
environments at the expense of perfection of models of their distribution. The necessity in the increased efficiency
of use of devices of monitoring of an electromagnetic situation on the basis of the analysis of features of
distribution of electromagnetic radiations in the urban environment and lacks of the existing mathematical device
for their description is proved. The structure of the experimental setup is proposed and the peculiarities of
propagation of main and secondary electromagnetic radiations in the urban environment are studied, the nature of
their propagation is predicted on the example of COST231Milti-Wall-Model. The nature of the interference and the
distance in real operating conditions and the corresponding graphical and mathematical dependences were
obtained, which formed the basis of the method of improving the models of electromagnetic radiation
propagation. Scientific methods of synthesis of the detailed structural scheme of processes of detection and
localization of uncontrolled and unlicensed devices of information transmission on radio channels, including
development of the software for definition of a zone of electromagnetic accessibility indoors are substantiated. An
original approach, algorithm of functioning and methods of synthesis of search means in the conditions of radio
interference and detection of sources of electromagnetic radiation are developed. To solve the problem in the
dissertation the following tasks have been set and solved: - the necessity in the increased efficiency of use of
devices of monitoring of an electromagnetic situation on the basis of the analysis of features of distribution of
electromagnetic radiations in the urban environment and lacks of the existing mathematical approach for their
description is proved. — has been created the model for estimating the energy characteristics of signals at the
observation point based on experimental studies of electromagnetic radiation attenuation depending on the
frequency, nature of interference and distance in real operating conditions, for obtaining graphical and
mathematical dependences. Has been developed method for improving radio wave propagation models (on the
example of the COST 231 MWM). - development of a method for detection and localization of uncontrolled and
unlicensed devices for transmitting information on the radio channel in a complex interfering and electromagnetic
environment inside a dedicated room of the electromagnetic availability zone and development of a detailed
structure of this process. - development of software that will determine the perimeter of the electromagnetic
availability zone on the basis of the obtained mathematical apparatus for the purposes of monitoring the
electromagnetic environment indoors and information security. - conducting experimental verification of the
obtained results to assess the peculiarities of the propagation of main and secondary electromagnetic radiation in
the urban environment, predicting the nature of their distribution in applied models of COST 231 MWM, based on
the results, evaluated by viewing and creating semantic information about side electromagnetic radiation and
pickup.
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