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2. The control system of mobile digital troposcatter-radio relay station

Pedepar:

1. O6'eKT mOCHiIKEHHS - NPOLEC YIIPaBJliHHI MOGIJIbHOIO LU(PPOBOIO TPOochepHO-PaLIOPEIEHOI0 CTAHLIEO SIK
CKJIaJIHOI0 KOMOiHOBAHOIO TeJleKOMYyHiKaliliHoo cuctemoro HBY nianasony. [IpeameT nociigkeHHs - MOZeslb
CHACTEMHU YIIPaBJIiHHS MOO6iNIbHOI IM(PPOBOIO TponochepHO-pafiopeseHO0 CTaHliel0. MeTonu NOCIiIpKeHHS. Y
POO6OTi 3aCTOCOBAHO MAaTEMATUYHMIA allapaT OPTOTOHAJIBHUX KYCKOBO-HeINepepBHUX QYHKLIN, PSOU 110 PYHKLiSIM
Yonma-Ileni Ta MaTprYHMM anapar 3 YIOPSAKYBaHHAM 10 cucteMi [lesti fi1s onucy curHasiis yrpasiliHHS. SIK METOZ
IOCTiIKEeHHS aHcamb6J1i0 QyHKIiH yIIpaBliHHS 00paHO METOJ, JEKOMIIO3ULLii, CyTh SKOTO MOJISITa€ B PO34JIeHyBaHHI
CTPYKTYPHY Ha HE3aJIEXKHO MOJEJIbOBAHI 4aCTUHU. TeopeTnyHi Ta NPaKTU4Hi Pe3ysbTaTy: BIEPILIE 3alIPDOIIOHOBAHO
Ta HayKOBO OOI'PYHTOBAHO 3aCTOCYBaHHS KOMOiHOBaHOI TesJleKOMYHiKaliiiHoi cuctemu HBY nianasony - Mo6inbHOI
rdposoi TponocdepHo-pasiopeseiiHoi cTaHLii 3 GOpMYyBaHHSIM CUTHAJIIB KEPYBaHHS HA OCHOBI OPTOTOHAJIbHUX
KyCKOBO-HenepepBHUX PyHKUiN Yoma-Tlei, o0 y NOpiBHAHHI 3 BiloMUMU 3a6e311e4ye BUILy CTiMKiCTh B yMOBaX
BIUIMBY Pi3HUX Je€CTabinizyounx (HaKkTopis; HAOYB [10AAJIBIIOTO PO3BUTKY METOZ, OLIiHKY BHYTPIilIHBOOO6'€KTOBOI

€JIEKTPOMarHiTHOI CyMiCHOCTI paZiioBUIIPOMiHIOBaJIbHUX 32C006iB MOOibHOI 1IMdPpOBOi TponochepHo-



paziopesieiHOI CTaHLlii, IKa BiIPi3HAETLCA TUM, 110 BPaXxOBY€ HAABHICTD IlepeaBaya 3 HENEPEPBHOIO MOTYKHICTIO ?
1 kBT; HabyJa IO#asbIIOrO PO3BUTKY Teopist PyHKLUii Yosma-Tlesi 3 noBeeHHsIM PIBHOMIPHOI 30DKHOCTI, sIKa
IIOIIMPEeHA Ha ix 3aCTOCYBaHHS [JIsl CUTHAJIiB CUCTEMU YIIPaBIliHHS MOO1IbHOI 1 POBOi TporocpepHo-
paziopesieliHOi cTaHLii; HabyB OJABIIOTO PO3BUTKY METO[L AEKOMIIO3ULIii aHCAMOJII0 CUTHAIB CUCTEMU
yIIpaBJIiHHS MOGiNIBbHOI LUPPOBOi TponochepHO-paniopeseitHoi cTaHLii 3 He3aJIeXXHUM MOJEIOBAHHSIM
CTPYKTYPHHUX 00'eKTiB, 1110 J03B0JIsi€e GOPMYBAaTH Pi3HOPiAHI KOMaHY YIIPaBJliHHS Y €AUHIN MaTeMaTU4Hil Mogeri;
BIIEplIE 3aIIPOIIOHOBAHO MOJIEJb €MHOI CUCTEMHU YIIPaBJIiHHS MOOiIbHOI UPPpOoBOi TponiochepHO-pasiopenerHo]
CTaHLi, 0 MiCTUTb MaTEMATUYHUI OIUC IIPOLLECY YIIPABJIiHHA K PO3rajy>K€HOI0 CUCTEMOIO 3 PI3HUMU 3a MipaMu

BaXKJIMBOCTi 00'€KTaMU 3 YPaxyBaHHSM IPOLEelypYU MOHITOPHHIY TeJIeKOMYHIKallilHOI CUCTEMU.

2. The object of research is the process of managing the mobile digital troposcatter-radiorelay station as a complex
combined telecommunication system of the microwave range. The subject of the study is a model of the control
system of the mobile digital troposcatter-radiorelay. Methods of research. The mathematical apparatus of
orthogonal piecewise continuous functions, series on the Walsh-Paley functions and a matrix device with Paley
ordering for the description of control signals are used in the work. As a method of research for the ensemble of
control functions, is chosen decomposition method, the essence of which is to dismember the structure into
independently modeled parts. Theoretical and practical results. At first in time an application of a combined
telecommunication system - the mobile digital troposcatter-radiorelay station with the formation of control
signals based on the orthogonal piecewise-continuous Walsh-Paley functions - has been proposed and
scientifically substantiated, which in compared with the known ones provides higher stability under the influence
of various destabilizing factors. The method for evaluating intra-object electromagnetic compatibility of radio-
emission means of the new mobile digital troposcatter-radiorelay station, which differs in that it takes into
account the presence of a transmitter with a continuous power ? 1 kW has been further develop. The theory of
functions of Walsh-Paley with the proof of uniform convergence, which is widespread in their use for the signals of
control system of the new mobile digital troposcatter-radiorelay station has been further develop. The method of
decomposition of the ensemble of signals of the control system of the new mobile digital troposcatter-radio relay
station with the independent modeling of structural objects, which allows forming heterogeneous control
commands in a single mathematical model has been further develop. At first in time the model of a unified control
system for a new mobile digital troposcatter-radiorelay station, which contains a mathematical description of the
control process as an extended system with different objects according to the degree of importance of the

telecommunication system monitoring procedure was proposed.
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