O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0415U006273
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 10-12-2015

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Apemko Osier MukosiaiioBuy

2. Yaremko Oleg Mykholayovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIn¢dp HayKoBOi cneniaJabHOCTI: 05.12.02

Ha3Ba HayKoBOIi CIeniaIbHOCTI: TeneKOMyHiKaliiiHi CCTEMU Ta MEpeXi

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcCTy: 26-11-2015

CreniaJbHICTh 32 OCBiTOXO: 0701

Micue po6oTH 3400yBava: Haujonanbuuii yHiBepcuteT "JIbBiBCbKA MOMIiTEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: 79013, Ykpaina, m.JIbBiB, Bys1. C.bangepy, 12

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BY€HOI pagH (pa30Boi Cleliaai30BaHOI BYEHOI pazu). [135.052.10
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3Haxo KeHHs: 79013, Ykpaina, m.JIbBiB, Bys1. C.Bangepu, 12

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koy TeMaTHYHHUX PYOPHK: 49.34.06, 49.43.01, 49.03.05

Tema gucepranii:
1. Mopiesi Ta aiIrOPUTMU YIIPaBJIiHHS TapaMeTpaMy pafiiokaHaly B CUCTEMAxX MOOIIbHOTO 3B'S13KY 3 YpaxyBaHHIM

JI0Kasisanii abOHEHTCHKOTO HaBaHTAKEHHS

2. Models and algorithms of radio channel parameters management considering subscribers traffic localization

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYE€HO PO3POOJIEHHIO MOZIeJIEl Ta aJlTOPUTMIB KePyBaHHS IIOTYKHICTIO B MOOIJIPHUX
MepeXKax Ha OCHOBi ONITUMAJIBHUAX 0AaraTOAHTEHHMX CUCTEM 3 aIallTallielo iX JiarpaMy CIIpSIMOBAHOCTI [0
IIPOCTOPOBO-YaCOBOI JIOKaJIi3alii a60OHEHTChKOrO HaBAaHTAXXEHHS1. 3alIPONIOHOBAHA MOJIE/Ib KEPYBaHHS PO3MOAIIOM
IIOTY>KHOCTI paflioNOKPUTTS i3 ypaxyBaHHSM JIOKaJsizallii abOHEeHTChKOro HaBaHTa)XXeHHs 3a6e31euye 3HUKEHHS
NIOTY>KHOCTI IepejiaBaya 6a30B0i craHlii y cepeHbomy Ha 30% i3 36epeKeHHSIM 3HaY€Hb CUTHaJI /IIYM Ha BXOJAX
npuiiMayviB MOOINbHUX CTaHLil. [TpoBeneHo nocaimkeHHs HaKTOPiB, M0 BIINBAIOTL HA PafiyC 30HU
06CJIyrOBYBaHHS B CUCTEMI KOMiIPKOBOTO 3B'S13KY 3 KOZJOBUM PO3JiJIEHHSIM KaHaiB. BcTaHOB/IEHO, 0 BUrpail y
CIiBBiHOLIEHH] CUTHAJI/IIyM 3a PaXyHOK BUKOPMCTaHHS 6araTOAaHTEHHUX CUCTEM Y BUMNajKy BITX ctaHOBUTE 10
2,81B. OTKe, 30Ha OOCIYrOBYBaHHS MOXKe OyTU 30i/IbIIEHA, 200 5K JOCSITA€ThCS BUILA SIKiCTh OOCIIYTOBYBaHHSI.
3anporoHOBaHO MOZEb KEPYBAaHHS MTOTY)KHICTIO Y CUCTEMi 3 BUKOPUCTAaHHSIM 06araTOaHTEeHHUX CUCTEM i

MNigTPUMAaHHSAM MHOXXMHHOTO JOCTyIy. OTPMMAaHO ONTHUMAaJbHi PO3MOLiIM MOTY>KHOCTI y CUCTEMI 3 IeKiTbKoMa



KOPUCTyBauaMu. PO3p0o6JI€eHO aIrOPUTMU [TPOEKTYBAHHS CTPYKTYPH 6araTOaHTEHHOI CUCTEMU B PEXKUMI
MHOKHHHOTO [IOCTYITy MIJIIXOM iHKPEMEHTHOTO Ta AeKPEeMEeHTHOTro BU6opy ii esemMeHTiB. [JoBeZieHo, 1110
IeKpeMEeHTHU BUOip € 6iblll CKIaHUM, OCKiJIbKY BPaXOBY€ BHECKU BCiX aHTEH y Pe3yJbTyl0ue BiJHOLIEHHS
CUTHaJI/1IyM, @ iIHKDEMEHTHUI BUGIp BpPaxOBye JinIlle OKPEMi BHECKU aHTEH, 110 JOJAIOTHCS 4O CUCTEMHU.
Po3p0o6s1eH0 METOANKY PO3PAXYHKY XapaKTePUCTUK PalioKaHaIy B Mepeskax MOOIJIbHOTO 3B'A3KY i3 3aCTOCYBaHHSIM
CKJIQ[IHUX aHTEHHUX CUCTEM. PO3pO6IEHO aIrOPUTM K€PYBaHHS NTapaMeTPaMiy aJallITUBHOI aHTEHHOI CUCTEMHU 3
ypaxyBaHHSM YMOBU ONTHMMaJIbHOCTI C(OOPMOBAHOI JiiarpaMu CIIpSIMOBAHOCTI. OTPMMAaHO 3aJ1€KHOCTI, SIKi 1al0Th
3MOTY OTPUMATU ONTUMAJIbHI 06J1aCTi 3HaY€Hb IIOTY>KHOCTI BUIIPOMIHIOBAHHS aJAlITUBHOI aHTEH!U 3 yPaxyBaHHSIM

MHO>XUHHOTO JOCTYITy IO CEPEAOBUINA 1151 Pi3HOI KiJIbKOCTI MPUMMAabHUX aHTEH.

2. The thesis is devoted to the development of transmitted power control methods and algorithms in mobile
networks based on optimal multi-antenna systems with beamforming considering spatial and temporal localization
of the user traffic. The model for control of radio coverage power allocation is proposed considering the
localization of the subscriber load. It allows reducing base station transmitted power by an average of 30% with
preservation of the signal-to-noise ratio at the receiver input of mobile stations. The study of the factors affecting
the service area radius in the cellular communication system with CDMA was performed. It is found that the gain
in the signal / noise ratio (SNR) is around the 2,8dB by using a multi-antenna systems with BPH. Hence, the service
area may be increased or a high quality of service could be achieved. A model of a system power control using a
multi-antenna systems multiuser access was proposed. The optimal system power distribution between multiple
users was obtained. The algorithms were proposed of incremental and decremental selection of multi-antenna
system elements for its structure design in case of multiuser access. It was proved that the decremental selection
is more complicated than incremental one, since it considers all the antennas contributions into resulting signal-
to-noise ratio, while incremental selection takes into account only the individual contributions of antennas that
may be attached to the system. The method of calculating the characteristics of the radio channel in mobile
communication networks using complex antenna systems was developed. An algorithm was developed considering
optimal conditions of the antenna pattern for controlling its parameters. The relations were obtained considering
a multiuser access for varying number of receiving antennas that allow obtaining the optimal ranges of the
adaptive antenna radiation power.
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