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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYOPHK: 47.45

Tema gucepranii:
1. Enextpoaunamiyne mogenmoBanHga MIMO-Kanaiy 3 ypaxyBaHHSM IOJISIPU3AL[MHIX BJACTUBOCTEN aHTEH

2. Electromagnetic modeling of MIMO-channel with account of the polarization properties of antennas

Pedepar:

1. O6'eKT - eneKTpOMHAMIYHE MOZEJIIOBaHHS 6araTolpoMeHeBoro paniokaHany. [lpeagmer - MMO-kaHan 3
ypaxyBaHHSM MOJISIPU3ALiMHUX BJIACTUBOCTEN aHTEH Y BUIJISLAI CYMIIEHOI 1BO3axXifHOI UJIiHAPUYHO]I ClIipaIbHO]
aHTEHU i3 3yCTPiYHOIO HAMOTKOIO i aHTEHHOI PeIiTKY Ha i OCHOBI. MeTOIM IOCIIKEHHS: METOAM TEOPil MaTpulp,
MeToY Teopii curHanbHux rpadis, metor HaBegeHux EPC, axuil y cBoio peasizallilo BKIII0Ya€ METOIU
nudepeHLiitHOro Ta iHTerpajJbHOro 064YMCIIEHHSI, METOIX TeOpii JIiHiMTHOI Ta BEKTOPHOI anre6pu, METOIU
MaTEMaTUYHOI'O MOJEJIOBAHHS, METOIY iMiTalilHOrO MozenoBaHHs Ha EOM. TeopeTryHi Ta IpakTU4Hi
PEe3yJIbTaTU: 3aIIPOIIOHOBAHO €JIEKTPOAMHAMIuYHy Mozienb MIMO-KkaHaiy, SKa BpaxOBy€ YaCTKOBE PO3Y3TO/I>KEHHS
BXiZHUX Kisl 3 60Ky IepenaBava i npuitMaya CUrHajly Ta MaTeMaTUYHy MOZeJb 171 aHasi3y KoediuienTa nepenayi
pagziosiHii B aHaITUYHOMY BUTJIS] HA OCHOBI €JIEKTPOAMHAMIYHOrO Mifgxony. JJicTas MoJanbLIIOro PO3BUTKY METO],
PO3PaxyHKY B3a€MHOTO OIIOPY aHTEH, SIKUM BPAxOBYe iX B3a€MHUI BILJIMB, OCHOBAaHUI HA aHAIITUYHO-
reoOMeTPpUYHOMY aHaJli3i IoJIsl eJIeMEHTapHUX BUIIPOMIHIOBAYiB, 3a JONIOMOro10 Metony HaBegeHux EPC. OtpumaHno

aHaJIiTUYHI BUpa3u 0Jisd BU3HAYEHHS XapaKTEPUCTUK BI/IHpOMiHIOBaHHH AHTEHHOTI'O €JIEMEHTAQ, B SIKOCTi SIKOTO



BUCTYIIA€ CyMillleHa [ABO3axiHa LUJIIHAPUYHA CIIipajibHa aHTEHA 3 3yCTPiYHOI0 HAMOTKOIO Ta aHTEHHA PEIIiTKA Ha iI
OCHOBI. PeaynbTaty po60TH J03BOJISIOTh YMCEJIBHO OLIIHUTY peasibHy MIPOIYCKHY 3[AaTHICTb PaiioKaHay; 30iHCHATA
BUOip KOHCTPYKTMBHUX [1apaMeTPiB aHTEHHUX CUCTEM [J1s1 OTPMMaHHS 33JaHOTO BUy MOJIsIpU3aLlii
BUIIPOMIHIOBaHHS, (POPMHU Jiarpamu CIPsIMOBAHOCTI aHTEHU B [IPOLECi MOAEJIOBAHHS IIPU NPoeKTyBaHHI MIMO-

CHUCTEM.

2. The object is the electrodynamics modeling of multibeam radio channel. The subject is the MIMO-channel with
account of the polarization properties of antennas in the form of combined helical antenna and the antenna array
on its basis. Research methods: methods of the matrix theory, methods of the signal graph theory, the induced
EMF method which includes methods of differential and integral calculus, methods of the linear and vector algebra
theory, methods of the mathematical modeling, simulation on the computer. Theoretical and practical results: the
electromagnetic model of MIMO-channel, which takes into account the partial mismatch of input circuits from the
side of the signal transmitter and receiver and mathematical model of radio link transmission coefficient in an
analytical form on the basis of electromagnetic approach, is proposed. The calculation method of antennas mutual
resistance, which takes into account their mutual coupling, based on the analytically geometrical analysis of the
elementary radiators field with the help of the EMF method is developed. Analytical expressions for determination
of the radiation field of antenna element in the form of combined helical antenna and the antenna array on its basis
are given. Thesis results allow to estimate numerically the real radio channel capacity; to carry out the choice of
optimum structural features of the antenna systems, optimum type of polarization of radiation, optimum type of
antenna pattern on the stage of the MIMO-system design.
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