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2. Increasing the efficiency of signal-code constructions with internal signals of the continuous phase frequency
modulation

Pedepar:

1. 1. O6’eKT goCHiIXeHHS — IpoLecu (OPMYBaHHS Ta OOPOOKYM CUTHAJIIB y KaHasax i3 3aBMUpaHHsIMU. [Ipegmer
IOCJIiIKeHHS — MeTOJ, ifBUIeHHS €(PEeKTUBHOCTI CUTHaJIbHO-KOZOBUX KOHCTPYKIiH 3 BHYTPIlIHIMYU CUTHAJIaMU
YMH® Ta 30BHIIlIHIMU 3rOPTKOBUMU KOJlaMU B YMOBax (pa3oBUX 3CyBiB. MeTonu nocimkeHHs. TeopeTHYHUMU I
METOJI0JIOT{YHMMY OCHOBaMU POOOTU € MaTeMaTU4Hi MeTOAU Teopii curHasiB, IPUKIaAHOI Teopii KoJyBaHHS,
METOIM Teopii IMOBIpHOCTEH, anredpaivyHoi Teopii rpyI, Teopii KiHLeBUX Pi3HULb, MATEMATUYHOI CTATUCTUKY,
imiTanifiHoro MozesoBaHH. 3a IOIIOMOTOI0 MAaTEMAaTUYHOrO anapary anrebpaiqHoi Teopii rpyn Ta Teopii KiHieBux
Pi3HUIIb CUHTE30BaHO AudepeHIialbHUN alropyuTM MoayJsiLii /nemonysauii curdanis UMH®; 3 BUKOpUCTaHHSIM
METO/IiB iMiTallilHOrO MOJIE€/IIOBaHHS Ta MATEMATUYHOI CTATUCTUKU JOCSTHYTE CKOPOYEHHS 4acy I€pe6OPHOro
IIOIIYKY 3rOPTKOBUX KOZiB. TeopeTnyHi Ta IpakTU4Hi pe3ybTaTy: HabyJjla OajbIoro PO3BUTKY MOIEJb Nepenadi

indopmauii o pagiokananax i3 pazoBruMU 3CyBamu — 3alIpOIIOHOBAHO BUKOPUCTAHHS MaTeMaTUYHUX METOZB



004K CJIEHHS KiHLIEBUX Pi3HULb [1JI1 CUHTe3y Au(pepeHLiaIbHIX aITOPUTMIB MOLYJISLIL/ IeMOnyIsLii CUTHaiB
YMHO®, w0 nae 3mory njis nigBuieHHs eHepreTuyHoi edpexTuBHOCTI CKK msxoM MOUYyKy ONTUMAIbHUX
3aBaflOCTiMKMX KOJiB; Briepie po3po6sieHO HOBUI CIIOCIO ONTUMAIbHOI HEKOT€PEHTHOI JeMOyJIsLlii CUTHaIB
nudepenuianbHoi YMHO i po3po6ieHo Ha 11ill OCHOBI CTPYKTYPY AEMOYJISTOPA, MPUAATHOTO N0 BUKOPUCTAHHS Y
KBasicTalliOHapHUX KaHazax. Ha BigMmiHy Bif iCHYI0UMX cXeM, pO3pOOJIEHUI JEMOAYIITOP € HEYYTIMBUM J10
nocTiiiHuX $a30BUX 3CYBiB CUTHAJIB B KaHaJli, HACJIiIKOM YOTO € MifBUILeHHS 3aBaJlOCTIIIKOCTi cucTeMu nepenayvi
ingopmauii. Ha cioci6 oTpuMaHuii NaTeHT Ha KOPUCHY MOJIEJIb; YAOCKOHAJIEHO METO, IEPEOOPHOrO IOLIYKY
3rOPTKOBUX KOJIiB, Y IKOMY, Ha BiIMiHY BiJl iCHYIOUMX METOZiB, Ha I1ifCTaBi BiOMOI BJIACTUBOCTi MAaTEMATUYHOIO
O4iKyBaHHS$ BUIIQIKOBUX BEJIMYUH, 3aIIPONIOHOBAHO BUKOPUCTOBYBATH MaTeMaTUYHE O4iKyBaHHS 5IK BEPXHIO
IPaHMLIIO BeJIMYMHY IYKAHOI BiJIbHOI BifICTaHi, HAC/IiJKOM YOT0 € CKOPOUYEHHS 4acy 1epeO6OPHOTO MOUIYKY;
peasni3oBaHO yIOCKOHAJIEHUI MEeTOZ, Tepe60PHOro MOUIyKy HeJIBiIHKOBUX 3TOPTKOBUX KOJiB 17151 KaHasiB 3 YMHO 3a
KpUTEPiEM MaKCUMYyMY BijIbHOI BificTaHi. Po3po6ieHi mporpamu J03BOJISIOTH 3a 33[JaHMMHU ITapaMeTpaMu (KiJIbKICTb
piBHIB curHany M, napameTpu KoZepa) BiJllIyKyBaTy [IOPOIPKYIOUi I10JIiIHOMM ONTUMAaJIbHUX HEeABIIKOBUX KOJIB 3
BifcTaHsIMU, 6JIM3bKUMU 10 BEPXHbOI I'paHUILi; peasi3oBaHO aJTOPUTM BUiNIEHHS CUTHAJIB TaKTOBOI CUHXPOHI3allil
currany YMH®, sxuii 3acHOBaHMI1 HA 3aCTOCYBaHHI HEKOT€PEHTHUX MPoLenyp 06poOKy CUrHAIB, O He
BMMAaraioTbh BUKOPUCTAaHHS NONepeIHiX BifoMOCTel IIPo 4acToTy 1 $asy CUrHasy, o J03BOJIsi€E PEKOMEHIYBaTH
PO3p0o6JIeHUI METO, Y CKJIaZi aJIrOPUTMIB HEKOTepeHTHOI AemonyssaLii curHanis YMH®; peasnizoBaHo HOBU
aIbTEPHATUBHUIN METO/, MifBULIIEHHS TUTOMOI IIBUJIKOCTi 3 BAKOPUCTaHHSIM KOMITIO3UTHUX MOCJiJOBHOCTEN
Yonma-bapkepa, BlaCTUBICTb OPTOTOHAJILHOCTI IKMX JOIYCKa€e OAHOYACHY Ilepeady Ha OJHi HECYYOi IEeKiIbKOX
KOMITO3UTHUX CUTHAJIIB, MOJyJIbOBaHUX iHpOpMaLiHIMU CUMBOJIAaMU 3 HACTYIIHUM iXHIM PO3ZiNeHHSIM

BiITIOBiHUMMU y3rOIPKEHUMH (iIbTPaMHU.

2. The Object of the research is the processes of formation and processing of signals in channels with fading. The
subject of the research is a method for increasing the efficiency of signal-code constructions with internal signals
of the CPFM and external convolutional codes in the conditions of phase shifts. Research methods. The theoretical
and methodological foundations of the work are mathematical methods of signal theory, applied coding theory,
methods of probability theory, algebraic group theory, finite difference theory, mathematical statistics, simulation
modeling. Using the mathematical apparatus of the algebraic theory of groups and the theory of finite differences,
a differential algorithm for modulating /demodulating signals of the CPFM is synthesized; Using methods of
simulation modeling and mathematical statistics, a reduction in the search time of convolutional codes was
achieved. Theoretical and practical results: the model for transmitting information over radio channels with phase
shifts was further developed - the use of mathematical methods for calculating finite differences for the synthesis
of differential modulation algorithms for modulating / demodulating CPFM signals was proposed, which makes it
possible to increase the energy efficiency of the SCC by searching for optimal error-resistant codes; For the first
time, a new method was developed for optimal noncoherent demodulation of differential CPFM signals, and a
structure of a demodulator suitable for use in quasistationary channels was developed on this basis. Unlike existing
circuits, the developed demodulator is insensitive to constant phase shifts of signals in the channel, which results
in an increase in noise immunity of the information transmission system. A patent for a utility model was obtained
for the method; the method of search for convolutional codes has been improved, in which, unlike existing
methods, on the basis of the well-known property of the mathematical expectation of random variables, it is
proposed to use mathematical expectation as the upper limit of the required free distance, which results in a
reduction in search time; an improved method for search of non-binary convolutional codes for channels with a
CPFM using the criterion of maximum free distance was implemented. The developed programs allow one to
search for the generating polynomials of optimal non-binary codes with distances close to the upper boundary by
given parameters (the number of signal levels M, encoder parameters); an algorithm for extracting signals of clock
synchronization of the CPFM signal is implemented, which is based on the use of incoherent signal processing
procedures, do not require the use of preliminary information about the frequency and phase of the signal, which
allows us to recommend the developed method as part of the algorithms of incoherent demodulation of CPFM
signals; A new alternative method for increasing the specific speed using composite Walsh-Barker sequences was



implemented, the orthogonality of which allows the simultaneous transmission of several composite signals
modulated by information symbols on the same carrier, followed by their separation by appropriate matched
filters.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKH AOCIIiAKEHHS:

ITy6osrikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConuiasiIbHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaaykeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. banker Biktop JleoHinoBuy

2. Banket Viktor L.

KBasmigikamis: n.1.1., 05.12.13

InenTudikarop ORCID ID: He 3acrocosyeTscs
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Inentudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. KomeBui1 Bitaniit MuxaiioBuu

2. Koshevyi Vitalii M.



KBasmigikamis: 1. 1. 1.

InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ckynum Mapist AHarostiiBHa

2. Skulysh Mariia A.

KBasigikamis: k. . n., 05.12.02
InenTudgikarop ORCID ID: He sacrocosyerbcs
JoparkoBa iHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

Bopob6ienko Ilerpo [leTpoBuy

Bopobienko Iletpo I[TeTpoBuy



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




