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2. Methods of constructing unit-distance codes for energy-efficient equipment of telecommunications systems

Pedepar:

1. O6'eKT BOCIiIKEHHS — [IPOLECU KOJLYBaHHs iHpopMallii B TeJIEKOMYHIKallinHUX CUCTeEMaX. JlOCIiI>KeHHs
IIPOBOJAMJIOCH 3 3aCTOCYBAHHSM METO/iB: Teopis rpadis i Teopiss MHOXKUH 17151 T0OYI0BU rpaOBUX Mojieseil KOMiB
OJIMHUMYHOI BiJICTaHi Ha OCHOBI TinepKy6a; Teopist KOMOIHATOPHOrO aHasi3y i Teopis MHOXUH [1Jis iepapxiuHoi
xiacudikauii KoziB ONMHUYHOI BifICTaHi; Teopis nepepaxyBaHHsl, TeOPisi KOMOIHATOPHOrO aHasi3y i Teopis MHOXUH
IJ1s1 KOHCTPYKTUBHOTO IlepepaxyBaHHS KO/iB OOUHUYHOI BiICTaHi; METOOU CUCTEMOTEXHIKY 1 TPOrpaMyBaHHS JJ1s1
nobyj0BY IPOrpaMHO-arapaTHUX 3aco0biB 1111 aBTOMaTH3aLlii IIpoLiecy aHali3y 11 pOpMyBaHHS KOZIB i3 334aHUMU
BJIACTUBOCTSIMU; METOIHY iMITAL[ilHOTO MOJIEJIIOBAHHS TA MAaTEMATUYHOI CTaTUCTUKU [IJIS1 TPOBELEHHS
€KCIIEPMMEHTAJIBHOTO NiATBEPIKEHHS] OTPUMAHUX TEOPETUYHUX PE3YJ/bTATIB. Y PE3yIbTaTi JOCIiI)KEHHS
cpopMOBaHO HAYKOBi METOAM Ta IPAKTUYHI pillleHHS, a came: MeTo], iepapxiyHoi kiacudikanii KogiB oquHUYHO]

BiZICTaHi, y sIKili MHO>KHMHA 00'€KTiB pO30UBAETHCS Ha KJIACH €KBiBaJIEeHTHOCTI BiIlHOCHO 3aJ1aHOi [1JIs1 KOXKHOT'O



iepapxiqHOro piBHS IPyNU [1€PETBOPEHb Ta BU3HAYAIOTHCS TUIIOBI IPEACTABHUKU JJ151 KOXKHOT'O KJ1acy
€KBiBaJIEHTHOCTI, 1110 [JO3BOJIsIE CKOPOTUTH KiJIbKICTh BapiaHTiB, 110 IOTPEOYIOTh aHali3y. MeTos KOHCTPYKTUBHOTO
repepaxyBaHHs KOJiB OJVHUYHOI BiZilCTaHi HA OCHOBI BU3HAYEHH iHBapiaHTIB Ta reHepallii CHCTEMHU TUIIOBUX
IIpPe/ICTaBHUKIB, IO J103BOJIsiE POPMYBATH Ta aHAIi3yBaTU KOAM i3 3aJlaHUMU BJIACTUBOCTSIMU 30a71aHCOBAHOCTI 6€3
IIOBHOTO I1epebopy BapiaHTiB. OTpUMaB IOaJbIIOr0 PO3BUTKY METOZ, 100yI0BY KOZiB OGMHUYHOI BifcTaHi, mo
0a3yeTbCsl Ha MoZeJi rinepkyda Ta IOIIyKy raMiJIbTOHOBOTO LJISIXY B rilepKyoi, SKuil 103BoJisie GopMyBaTu
MHO>XUHU KOZiB OIMHWUYHO] BificTaHi 33jaHOI TOBKUHU. PO3p0o6seHi METONIU Ta aJiTOPUTMU J03BOJISIOTh
OTPUMYBATH KOJY 3 NTOKPalleHUMHU [TOKa3HUKaMU 30a71aHCOBAHOCTI, 1110 3a6e31eyye piBHOMIpHUI PO3IOIiT
HaBaHTa)KeHHS Y JIiHisIX 3B'13Ky eHeproedeKTUBHOT0 00JIalHaHHS TeJeKOMYHIKalilHux cucteM. ['anysb
3aCTOCYBAHHS: T€JIEKOMYHIKalliliHi cucTemMu, HUPPoBa eJeKTPOHiKa, eHeproeekTUBHE 006J1aJHAHHS, IPUCTPOI
€HEeProHe3aseXXHO] [am'aTi, M1HU JaHux. OTpUMaHi pe3yIbTaTi MOXKYTb BUKOPUCTOBYBATUCA IIif, 4ac
IIPOEKTYBAHHS Ta BIIPOBA)KEHHS €HEProeeKTUBHOro 06J1alHAHHS TEeJIEKOMYHIKaLiiiHUX CUCTEM, a TAKOXK NP1
po3po6Li LMPPOBUX MPUCTPOIB, 1€ 3HUKEHHS JIOKAJIbHUX N1€PEBAHTAKEHb OKPEMUX BY3JIiB € KJII0YOBOK BUMOTOI0
1714 MigBULIEHHS PECYPCY Ta HALiNHOCTI IIPUCTPOIB.

2. The object of research is the processes of information encoding in telecommunication systems. The study was
conducted using the following methods: graph theory and sets theory for constructing graph models of unit-
distance codes based on the hypercube; combinatorial analysis theory and sets theory for hierarchical
classification of unit-distance codes; enumeration theory, combinatorial analysis theory and sets theory for
constructive enumeration of unit-distance codes; systems engineering and programming methods for developing
software and hardware tools for automating the process of analysis and construction of codes with specified
properties; simulation modeling and mathematical statistics methods for experimental confirmation of the
obtained theoretical results. As a result of the research, scientific methods and practical solutions were developed,
in particular: the method of hierarchical classification of unit-distance codes, in which a set of objects is divided
into equivalence classes relative to a group of transformations specified for each hierarchical level, and typical
representatives are determined for each equivalence class, which simplifies the analysis of code sets by examining
the properties of typical representatives. The method for constructive enumeration of unit-distance codes, based
on the determination of invariants and the generation of a system of different typical representatives, which allows
the construction and analysis of unit-distance codes with specified balance characteristics without a full search of
variants. The method of constructing unit-distance codes based on the hypercube model and the search for a
Hamiltonian path in the hypercube, which allows the formation of sets of unit-distance codes of a given length, has
been further developed. The developed methods and algorithms allow obtaining codes with improved balance
characteristics, ensuring a uniform distribution of load across the bit lines of energy-efficient equipment in
telecommunication systems. Field of application: telecommunication systems, digital electronics, energy-efficient
equipment, non-volatile memory devices, data buses. The obtained results can be used in the design and
implementation of energy-efficient equipment for telecommunication systems, as well as in the development of
digital devices where minimizing local overloads of individual circuit nodes is a key requirement for increasing the
resource and reliability of devices.
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TPaHCIIOPTY
Kopg 3a €IPIIOY: 01116472

Micue3HaxoaKeHHS: maiinan Qeitepbaxa, Xapkis, XapkiBcbkuii p-H., 61050, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayK1 YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. KoceHnko Biktop BacunboBud

2. Viktor V. Kosenko

KBasigikanis: x. 1. u., npodecop, 05.13.06
ImenTudikarop ORCID ID: 0000-0002-4905-8508

JoparkoBa iHpopMmamist: https://www.scopus.com/authid /detail.uri?authorld=57190443921;
https:/ /scholar.google.com.ua/citations?user=Y93d7YEAAAAJ

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcutet "[losTaBebKa MOiTeXHIKa iMeHi
IOpis Kongparioka"

Kog 3a €IPIIOY: 02071100
Micueanaxo,szemm: npocnekt Bitanig I'puniaenka, Ioarasa, [lontascekuit p-H., 36011, Ykpaina

dopma ByacHOCTI: [lepkasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: 0554d9k40

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH

BaacHe IlpizBume Im's I1o-6aThKOBI:

1. Kyuyk I'eopriit AHaTosiioBY

2. Heorhii A. Kuchuk

KBasigikanis: n.r.1., npodecop, 05.13.06

InenTudikarop ORCID ID: 0000-0002-2862-438X

JoparkoBa indopmanist: https://www.scopus.com/authid /detail.uri?authorld=57057781300);
https: / /www.webofscience.com /wos /author /record /2485726;
https://scholar.google.com.ua/citations?user=gHejYRUAAAAJ&hl=uk

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKUit

MOJIITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPITOY: 02071180

Micue3Haxoa KeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. [TapxomeHko Makcum BikTroposud

2. Maksym V. Parkhomenko

KBasigikamis: . . 1., 05.12.02
ImentTudikarop ORCID ID: 0000-0001-6062-7743
JonaTkoBa iHdopmalist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0CO0H: XapKiBChKuii HallioHaMbHKI yHiBepcuTeT TToBiTpsaHux CUt im.

Isana Koxxeny6a

Kopg 3a €IPITOY: 24980799

Micue3Haxoa KeHHS: By1. Cymchbka, XapkiB, XapKiBchkuil p-H., 61023, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: MinicrepcTBo 060poHu YKpaiHu

InenTudikarop ROR:

PeuenseHTu



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. )Kyuyenko Onekcangp CepriiioBuy
2. Oleksandr Zhuchenko

KBasigikanis: x.r.u., gow,, 05.12.02
ImenTudikarop ORCID ID: 0000-0003-3275-810X
JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET 3aJli3HUYHOTO

TPaHCIIOPTY

Kopg 3a €IPIIOY: 01116472

Micue3HaxoaKeHHS: maiinan Qeitepbaxa, Xapkis, XapkiBchkuii p-H., 61050, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Tpy6uaninoBa Kapuna AprypiBHa

2. Trubchaninova Karyna A.

KBasigikanis: 1. 1. u., npodecop, 05.13.05
ImenTudikarop ORCID ID: He zactocoyerbcs

JonmaTkoBa iHdopmarist:
https:/ /www.scopus.com/authid /detail.uri?authorld=57208109791;http: / /orcid.org /0000-0003-2078-
2647;https: / /scholar.google.com.ua/citations?user=tFdGngkAAAAJ&hl=ru

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI OCOOH: YKpaiHChKMIT IeP>KAaBHUI YHIBEPCUTET 3aJTi3HUYHOTO
TPaHCIIOPTY

Kopg 3a €IPIIOY: 01116472

Micue3HaxoaKeHHS: maiinan Qeitepbaxa, Xapkis, XapkiBcbkuii p-H., 61050, Vkpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo ocBiTH i Hayku YKpainu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
BsiacHe I'Ipianme IMm'sa [To-6aTBLKOBI [IITomMnens Mukosia AHATOJIIIOBUY

TOJIOBH pajgu

Biacue I'Ipianme IMm's I10-6aTHLKOBI [IITomnens Mukosia AHaTOJIIIOBUY

TOJIOBYIOYOTO Ha 3acCimaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

JKyuyenko Onekcanzap CepriftoBuy

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



