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Pedepar:

1. O6'eKT - porec 3abe3rnedeHHs HafilHOro i IKICHOTO [OCTYITy B MOOIIBHMX CUCTEMAaX 3B'sI3Ky B yMOBAX BUCOKOTO
HaBaHTaXXeHHSI 1 CKJIaJHOI CUTHAIbHO-3aBaJOBOi 00CTaHOBKU. MeTa - mifBuineHHs eeKTUBHOCTI MHOXWHHOTO
IOCTYITy 32 4aCOBUMHU Ta MMOBIPHICHUMMU [1I0Ka3HMKAaMU B IEPCIIEKTUBHUX CUCTEMAX MOOIJIbHOTO 3B's13Ky HA OCHOBI
PO3POOKU CUCTEMHUX HayKOBO-TEXHIYHUX PillleHb, MIOA0 BIIPOBAIPKEHHS METOZiB aaliTUBHOTO IIPOCTOPOBO-
4aCcOBOTO JOCTYIly. MeToM NOCIiIPKEHDb - CUHTE3 i aHasli3 MaTeMaTUYHUX MOJEJIEN Ta METOMIiB aKTUBHOTO
BUKOPUCTaHHS YaCTOTHO-YAaCOBUX Ta IPOCTOPOBO-TIOJISIPU3AL[ifHUX [IapaMeTPiB CUTHAJIIB; TEOpis Ta METOU
aJalTUBHUX aHTEHHUX PELIiTOK i aAaTUBHOI IPOCTOPOBO-4aCOBOi Ta IPOCTOPOBO-TIOJSIPU3ALIiHOI 00POOKHU
CUTHAJIiB; TEOPisl €JIEKTPO3B'SI3KY; TEOPisd ONTHUMI3allii; TEOPisl Ta METOAYM BU3HAYEHHS HANIPSIMIB [IPUXOy CUTHAJIIB;
TeOopisl BUIIAJKOBUX IIPOLIECIB, OLIIHKY Ta YIIPaBJIiHHS; METOIU Pafiodi3rKu Ta eeKTpoAHaMIKY; Teopis
MMOBIpDHOCTEN i MAaTEMATUYHOI CTATUCTUKY; METOLM iMiTalliTHOrO MOJE/I0OBaHHS. Pe3ysbTaTy - Bliepiue
3aIPOIIOHOBAHO METOM0JIOTII0 HAYKOBO-TEXHIYHUX PillleHb, OA0 BIIPOBAKEHHS METOIIB IPOCTOPOBO-4aCOBOTO

MHOXXUHHOTO JIOCTYITy 3 aJalITUBHOIO OOPOOKOIO CUTHAJIIB Y CKJIAIHIN CUTHA/IbHO-3aBaJl0BOI 06CTAHOBL Yy



BUIiZIEHMX YaCTOTHUX Jialla30Hax B CUCTEMaX MOOGIIBHOrO 3B'sI3Ky, IIPU 3a6e3eYeHHi BiiMOBigHOI IKOCTi HaZaHHS
IIOCJIYT; BIIEpLIe 17181 MiABULIEHHS TPOAYKTUBHOCTI IPOCTOPOBO-4aCOBOTO AOCTYITy B CUCTEMaX MOGIJIBHOTO 3B'SI3Ky
Ha BiIMiHY BiJ] HAsIBHUX aHAJIOT{YHUX METOIIiB JOCTYIY, SIKi BAKOPUCTOBYIOTb 6araTOIIPOMEHEBY aHTEHHY PELIiTKY,
3aIIPONIOHOBAHO BUKOPUCTAHHS METO/IiB Ha 06a3i Teopii ajaliTUBHUX aHTEHHUX PELIITOK; BIleplIe IJIs
IEPCIEKTUBHUX CUCTEM MOOIIbHOTO 3B'$13KYy 3alIpDOIIOHOBAHO METOJ, CKOPOUYEHHSI IPOLeAyPY BUSIBJIEHHSI CUTHAJIIB
3aMUTy BUKJIMKY Ad0OHEHTCBKUX CTaHIii 3 BUKOPUCTAHHSIM MOZEJi ONITMMAJIbHOTO NpuitoMy k curnasis 3 m
IepelaHHUX; BIleplle B 3a/layaxX IIPOCTOPOBO-YaCOBOTO JOCTYITY Y MOOIIBHUX CUCTEMAX 3B'SI3KY 7151 OLIIHKU
BEKTOPA BaroBMx KOeillieHTiB aHTEHHOI PELIiTKY 3alIPOIIOHOBAHO BUKOPUCTAHHS PEKYPCHUBHUX METOIIB OOPOOKU B
IIPOCTOPi 3MiHHUX CTaHy; OTPMMAaJIM NOJAJIBIINN PO3BUTOK METONIM aHAJi3y Ta YypaxyBaHHS peasi3aliliHux
06MEXKEHb ITPU CUHTE3] POLIelypy OCTYILY, SIKi BUKJIMKaHi HEBU3BHAYEHICTIO IIOYaTKOBUX JIAHUX IIO/I0 CUTHAJILHO-
3aBaJ0BOi OOCTaHOBKM, HASIBHICTIO B3A€EMHOTI'0O BILJIMBY MK aHTEHHUMU €JIEMEHTaMU, 6araTolpoMeHEBICTIO,
BTpaTamu IIPOCTOPOBOI KOTEPEHTHOCTI CUTHAJIIB; OTPMMAB NOJAJIbIIMN PO3BUTOK METOJ, OLIIHKY HAIIPSIMIB IIPUXOLY
CUTHAJIiB aOOHEHTChKUX CTAHIill Ha 6a3i aropuTMiB PO3TiIbHOI Ta HAIPO3AibHOI 3IATHOCTI; BIiepie
3aIIPOIIOHOBAHO METO/, IIJIaHYBaHHSI IPOCTOPOBOTO PO3MillleHHsI PeMTO Ta MiKPOCTIJIbHUKIB MOOIIbHOI Mepexi, 1110
6a3yeTbcs Ha TEOPii onTuMi3alii ynakoBKu 2-X Ta 3-X MipHUX 00'€KTiB; BIIEpLIE 3a[IPOIIOHOBAHO METOZ,
KOMIIJIEKCHOTO BUKOPUCTAHHS [IPOCTOPOBO-4YaCOBOT0 i IMOBIPHICHOTO KOHKYPEHTHOTO NOCTYITy. BIIpOBamKeHO - B
HaBYaJIbHOMY Ipolieci Kadenpu iHPoKOMYHiKallilfiHOI iH)XeHepii XapKiBCbKOTro Hal[iOHaJIbHOTO YHiBEPCUTETY
pazioeseKTPOHIKY, 30Kpema B JucLuIIliHax «CuctemMu MOOIJIBHOTO 3B'S43Ky», «[lepcrieKTuBHi 6€31poBOIOBI
CHCTEMU»; Y HAyKOBO-TOCHiIHNLIBbKUX poboTtax: HIP N2 235-1 (P N20109U000662) «MeTony IpoeKTyBaHHS
TesieKoMyHiKauiiiHux Mmepesxk NGN Ta ynpaiiHHS ix pecypcamu», HIP N2 261-1 (IP N20111U002627) «MeToau
IiABUILEHHS IPONYKTUBHOCTI 6€3[IPOBOJOBUX MEPEK HACTYITHOTO NMOKOJiHHA», HIP N2 13-12 (IIP N2 0113U006180)
«JJocnimkeHHs (HaKTOPiB BIJIMBY HA Pe3yJIbTaTA BUMIpIOBaHb IapaMeTpiB BUIIpOMiHIOBaHHS PE3 Ta po3pobka
MTPOIO3UIIiH OO BU3HAYEHHS 3arajibHUX MOTPIMIHOCTI Ta HEBU3HAYEHOCTi ITPU TPOBEIeHHI BUMipIOBaHb 3aCO0aMU
PaZlioOKOHTPOJIIO», 1[0 BUKOHYBAJIACh [JIs «YKPaiHCBKOTrO [lep>kaBHOro LEeHTPy pagioyactor», HIP JIP
N20114U000007t ta HIIP OP N20116U000066T. ['ay3b BUKOPUCTAHHS - TEJIEKOMYHIKaLiliHi CUCTEMU Ta MEPEXKI.

2. The object is the process of providing reliable and high-quality access in mobile communication systems under
conditions of high load and complex signal-interference situation. The goal is to increase the efficiency of multiple
access by time and probabilistic indicators in perspective mobile communication systems based on the
development of system scientific and technical solutions for the implementation of adaptive space-time access
methods. Methods of research are synthesis and analysis of mathematical models and methods of active use of
frequency-time and space-polarization parameters of signals; the theory and methods of adaptive antenna arrays
and adaptive space-time and space-polarization signal processing; the telecommunication theory; the theory of
optimization; the theory and methods of determining the directions of arrival of signals; the theory of random
processes, assessment and management; methods of radio physics and electrodynamics; the probability theory
and mathematical statistics; methods of simulation modeling. The results - methodology of scientific and technical
solutions for the introduction of space-time multiple access methods with adaptive signal processing in a complex
signal-to-interference situation in selected frequency bands in mobile communication systems when providing the
appropriate quality of service delivery has been proposed for the first time; For the first time, in order to increase
the productivity of space-time access in mobile communication systems, unlike existing access methods using
multi-beam antenna arrays, the use of methods based on the theory of adaptive antenna arrays has been proposed;
For the first time, for advanced mobile systems, a method is proposed to reduce the procedure for detecting
subscriber station call request signals using the model of optimal reception of signals from transmissions; For the
first time in the problems of space-time access in mobile communication systems for estimating the vector of
weight coefficients of an antenna array, it is proposed to use recursive methods of processing in the space of state
variables; Further development has been given to the methods for analysis and consideration of the
implementation limitations in the synthesis of access procedures caused by the uncertainty of the initial data on
the signal-to-interference situation, the presence of mutual influence between the antenna elements,
multipathing, and the loss of spatial coherence of signals; Further development has been given to the method of



estimating the arrivals of subscriber stations signals on the basis of algorithms of resolution and superresolution;
For the first time, the method of planning the spatial placement of femto and microwave cellular networks of the
mobile network based on the optimization theory of packaging of 2 and 3 dimensional objects has been proposed;
For the first time, the method of complex use of space-time and probabilistic competitive access. Implementation
- in the educational process of the Department of Infocommunication Engineering in Kharkiv National University
of Radio Electronics, particularly in disciplines «Systems of Mobile Communication», «Perspective Wireless
Systems»; in research works: scientific research work N2 235-1 (IP N20109U000662) «Methods of Designing NGN
Telecommunication Networks and Managing Their Resources»; scientific research work N¢ 261-1 (P
Ne0111U002627) «Methods for increasing the performance of next-generation wireless networks»; scientific
research work N2 13-12 (IP N2 0113U006180) «Investigation of Factors of Influence on Results of Measurements of
REM Emission Parameters and Development of Proposals for Determination of General Errors and Uncertainties
during Measurements by Means of Radio Control»; scientific research works JIP N¢0114U000007T and [IP
Ne0116U000066T. The field of implementation is telecommunication systems and networks.
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