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1. MeTonu 3abe3nedeHHs HeOOXinHOI HaiMHOCTI KaHAJIiB PyXOMOI'O TEXHOJIOTIYHOTO Pajlio3B'sI3Ky B YMOBax BILJIUBY
iH(pacTpyKTypH 3aji3HULb

2. Methods to ensure the required of channels of mobile technological radio communications in the conditions of

railway infrastructure influence

Pedepar:

1. O6'eKT mocCiIpKeHHs - IPOLeCU [IPOEKTyBaHHS, PO3PaxyHKY i opraHisalii ekcriiyaTaliiHoro KOHTPOJII0 Mepesx
TEXHOJIOTIYHOTO Paflio3B'sI3Ky 3 PpyXOMUMH 00'€KTaMU Ha 3aJ1i3HUYHOMY TPaHCIIOPTi. MeTolo AucepTaliiiHoi po6oTh
€ MiABUIIEHHS HALIMHOCTI KaHalliB 3aJ1i3HUYHOTO TEXHOJIOTIYHOTO Pa/iio3B'43Ky Ha e€Talli [IPOEKTyBaHHS i
eKcIyaranii. Metogu BOoCiIKeHb: METOIM TEOPii MOMNPEHHS PalioXBUIIb; TEOPii IMOBIPHOCTEN Ta BUNIAKOBUX
IIPOLIECiB; METOIY TEXHIYHOI esleKTpoAuHaMikuy. [Tpy po3pobLi yo0CKOHAIeHO CTaTUCTUYHOI MOJeJli TOMPEeHHS
PazioxBUJIb T2 METOAY PO3PAXyHKY KaHAJIiB PyXOMOTO Pafiio3B'si3Ky BUKOPHUCTOBYBAJIMCh €JIEMEHTH TEOPii
NOUMPEHHS PalioXBUJb i Teopii IMOBIpHOCTE! Ta BUNAIKOBUX ITpoLeciB. [Ipu po3pobLi maTeMaTuYHOi Mo eri

OaraTojiiana30HHUX KOMIJIEKCOBAHUX aHTE€H BUKOPHUCTOBYBAINCh METO[I TEXHIYHOI eJIeKTpoAuHaMikuy. [Iis



HiATBEPAKEHHS JOCTOBIPHOCTI TEOPETUYHUX PO3POOOK IIPOBEIEHO KOMIT'IOTEPHE MOJEIIOBAHHS Ta
eKCIIepMMEHTAaJIbHI JOCiIpKeHHs (HaTypHi BUMIpIOBaHHS PiBHIB CUTHAJIB Ha BiIKPUTIN MiCLIEBOCTI i B TyHeSX).
HaykoBa HOBM3HA OTpUMAaHUX PE3YJIbTaTIB. 1. YIOCKOHA/TIEHAa CTATUCTUYHA MOJEJb ITOMKUPEHHS PalioXBUAJIb B
KaHaJIaxX PyXOMOTO Pafiio3B's3KY, sIKa BiJpi3HS€ThCS Bill BiIOMUX THUM, 1[0 HAM6iIbLI TIOBHO BPaxoBye (aKTOPH, SIKi
BU3HAYAIOTh PiBHi CUTHAJIIB B YMOBAX BIIMBY iHPPACTPYKTYpH 3ai3HULb Ta 3abe31euye MiJBUIIEHHS TOYHOCTI
IIPOrHO3yBaHH. 2. OTPMMAaB NOAAIBIINKI PO3BUTOK METO]] PO3PAaXyHKy KaHaJliB PyXOMOTO 3aJli3HUYHOTO
TEXHOJIOTIYHOr0 paflio3B'sa3Ky, IKUI Ha BiIMiHY BiJ] iCHYI0YMX 3a6€3I1e4y€e TEXHOJIOTIYHY i YACTOTHY
VHIBEPCaJIbHICTb, @ aHANITUYHA (POPMa PO3PAXYHKIB CIIPOLIye NPOLEeAyPYU aBTOMAaTU3allii Ta 3abe3neuye
NiABUILEHHS HANiMHOCTI IPOrHO3yBaHHS. 3. Briepie po3pobsieHa MaTeMaTHYHa MOJieJib 6araTofiara3oHHUX
KOMIUIEKCOBAHVX aHTEH Ha OCHOBI BKJIQICHUX JIiHIMHMX, KOHIYHUX Ta MipaMifaJbHUX BUIIPOMIHIOBAUIB, SKi
3a0€31e4yI0Th OJHAKOBY IIMPHHY IOJIOBHOI NIEJIIOCTKHU AiarpaMu CIIPSIMOBAHOCTI. [IpakTUYHe 3HauY€HHSI OTPMMaHUX
PEe3yJIbTATIB JOCIIIKEHD TOJIATA€ B HACTYITHOMY. 1. BUKOpMCTaHHS 3alIpOIIOHOBAHOI MOJIEI ITiABUIIy€E TOYHICTD
BU3HAYEHHS €HEPreTUYHNX XapaKTePUCTUK pasiokaHamniB Ha 8-11 ob Ha CTaHLigX i neperoHax 3aji3Hullb IOPiBHSIHO
3 peKoMeHgalisiMu MDKHapogHOTO CO03y 3aj1i3Hullb. 2. Po3pobyieHa MeTOIMKA PO3PaxyHKY AalbHOCTI [ii KaHaJIiB 3
BUNPOMIHIOIOUMM KabeJieM y TYHeJISIX 3aJli3HULb Ta CXEMU OpraHisallii ABo/iiania30HHUX MEPEX M0i3HOTO
Pajlio3B's13Ky B TYHEJISIX JOBXUHOIO 10 2 KM. 3. PekomeHallii 3 opranisatiii i po3paxyHKy KaHaJliB TEXHOJIOTi9YHOTO
Pazio3B's13Ky 3 BUKOPUCTAHHSIM BUIIPOMiHIOIOUOTO KabeJsilo y TYHeJsIX BHeCeHi B po3pobieHi "TlpaBuiia opranizatiii
Ta PO3PAaXyHKY MepEX IOi3HOro paiio3B'a3Ky", 3aTBepAkeHMX Hakazom Jlep;kaBHOI agMiHicTpanii 3a1i3HUYHOTO
TpaHcnopTty Ykpainu Big 09.06.2009 p. N2 340-11. 4. Po3po6sieHa CTpyKTypa Ta aJrOPUTMHU aBTOMaTU3aLii po60TH
BHAMIpPIOBaJILHOTO KOMIUIEKCY PaZiOMOHITOPUHTY KaHaJIiB PyXOMOTO Pajlio3B'sa3Ky. Pe3yibTaTi HayKOBUX
IOCTiIKeHb BIIPOBA/I>)KEHO Y HAYKOBO-IOCJIiIHUX POOOTaX, sIKi BAKOHYBAJIMCh B YKPAiHCbKOMY AE€P>KaBHOMY
VHIBEPCUTETI 3aIi3HUYHOTO TPAHCIIOPTY Ta B HAaBYAJILHOMY ITpoleci Kadpeapy TPaHCIIOPTHOTO 3B'SI3KY, 10

MiITBEPIKEHO BiANIOBITHUMU aKTaMU peastidaltii.

2. Object of study - the process of designing, calculating and organizing performance monitoring of the networks
of technological radio communication with mobile objects at the railway transport. The aim of the thesis is to
increase the reliability of channels train technological radio communication in the design phase and operation.
Research methods: methods of the theory of radio wave propagation, probability theory and stochastic processes;
methods of technical electrodynamics. With the development of improved statistical models of radio wave
propagation and the method of calculating channel mobile radio used elements of the theory of radio wave
propagation and the theory of probability and random processes. When developing mathematical models of
complexed multi-band antennas used methods of technical electrodynamics. To confirm the reliability of the
theoretical development of the computer simulation and experimental studies (field measurements of signal levels
in open areas and in tunnels). Scientific novelty of the obtained results. 1. An improved statistical model of radio
wave propagation in mobile radio channels, which differs from the known fact that fully takes into consideration
the factors that determine the levels of signals in the conditions of influence of the railway infrastructure and
provides improved accuracy of forecasting. 2. Further development of the method of calculation channels of the
movable technological train radio communication, which, unlike existing technology and frequency provides
versatility, and the analytical form of payment simplifies automation and enhances the reliability of forecasting. 3.
For the first time developed a mathematical model complexed multi-band antennas based on linear nested, conical
and pyramidal emitters, which provide the same width of the main lobe of the radiation pattern. The practical
significance of the findings is as follows. 1. Using the proposed model improves the accuracy of determining the
energy characteristics of radio channels at 8-11 dB at stations and stages of Railways in comparison with the
recommendations of the International Union of Railways. 2. Developed method of calculating the range of channels
radiating cable in tunnels, Railways and schemes of organization of data networks train radio communication in
tunnels with a length up to 2 km. 3. Recommendations on organization and calculation of technological radio
communication channels using radiating cable in tunnels made in the developed "rules of organization and
calculation of train radio communication networks" approved by Order of the State administration of railway
transport of Ukraine dated 09.06.2009, No. 340-C. 4. The structure and algorithms of automation of the measuring



complex of the radio channel of mobile radio. The results of research implemented in research works which were
carried out in the Ukrainian state University of railway transport and in the educational process of the Department
of transportation, which is confirmed by corresponding sales records.
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