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1. METOIM TA 3ACOBU MIABUILEHHS ITPOOYKTHUBHOCTI TA TOTOBHOCTI KAHAJIIB 3B’SI3KY
MUIIMETPOBOTO JIATTIASOHY XBU1JIb

2. METHODS AND MEANS OF INCREASING THE PERFORMANCE AND AVAILABILITY OF MILLIMETRE WAVE
COMMUNICATION CHANNELS

Pedepar:

1. Mepamnikin A.O. MeToau Ta 3aco6U MiIBULILEHHS IPOAYKTUBHOCTI Ta TOTOBHOCTI KaHaJIiB 3B'SI3Ky MiliMeTPOBOroO
IianazoHy xBuiib. — KBasidikaniiiHa HayKoBa Ipalisl Ha IpaBax pykonucy. JucepTaliist Ha 3000y TTsI CTyIeHs
nokropa (pinocodii 3a crenianpHicTio 172 «TenekomyHikaii Ta pagiorexHika» (17 — EnexkrpoHika ta
TeJIeKOMYHiKallii). — XapKiBCbKUII Hal[iOHAJIbHUY YHIBEPCUTET PallioeIeKTPOHIKM, MiHICTEPCTBO OCBITH i HAyKn
Ykpainn, Xapkis, 2023. [JuceprauifiHy pob0Ty IIPUCBSIYEHO aKTyaJIbHOMY 3aBLAHHIO [OCIII>KEHHS! 0COOINBOCTEN
NOIIMPEHHS PafioXBUJb MiJIIMETPOBOTO Jiiana3oHy xsuib (MM JIX), po3paxyHKy FOTOBHOCTi KaHaJliB 3B’3Ky, Ta
po3po61i npauowoynx Jidii MM X 3 ypaxyBaHHSM MIKpOKJIIMaTUYHUX NIapaMeTPiB, XapaKTepHUX IJIs1
XapKiBCbKOro perioHy y MicTi XapKoBi. AKTyaJyIbHICTh NOJIATa€ y CTBOPEHHI 06a3 JaHNX MIJISXOM eKCIIepUMEHTAJIbHUX

IOCTiKeHb, 6e3 IKUX € HelOLiJIbHUM BBeJleHHSI HOBOTO ITOKOJIHHS 3B513KY B YKpaiHi. be3 manux npo onanu 3



KOPOTKUM I€Pi0JOM YCEPEIHEHHS, Ta 6€3 EKCIIEPUMEHTAIbHUX JOCIiIKEHb aTMOCHEPHOT0 OCNIabIEHHS B
Iiarna3zoHi MM XBUJIb HEMOXKJIMBO Ta €KOHOMIYHO HEJOLIiIJIbHO BBOJAUTH ONTUMI30BaHi MEPEXKi HACTYITHUX ITOKOJIiHb
5G-6G B Ykpaini. MM [IX npaiioe Ha Bucokux yactotax Bif 30 [Ty mo 300 I'T, Takuil curHai He 37jlaTeH CTabijIbHO
[IpaLl0BaTy Ha BEJIMKKUX BiICTaHsX. Y 6araTbox KpaiHax 3apa3 aKTUBHO [IPOBOASITCS AOCIIIIPKEHHS Y LIbOMY
HanpsaMky. B CIIA, Kurai Ta geskux iHImx KpaiHax B)Ke akTUBHO BBOAUTHCS 5G, 1ie MOKHA IIOMITUTY JUBJISTYMCh HA
Te SIK BUPOOHUKM CMapT(OHIB y CBOi HOBI rajikeTy akTUBHO BCTAHOBJIIOIOTH IIPOLIECOPU 3ATHI MTPALIOBATH 3
Mepe>kamMu HOBOT'O IIOKOJIiHHS. YKpaiHa Ha XaJlb MOKi 1110 He MOXKE 1104aTy BIPOBAJ)KyBaTH KaHAJIM 3B513KY SIKi
OynyTh npauoBaTy y MM JIX i3 3a BiICYyTHOCTI JaHUX PO BILIMB OMNAJiB Ta aTMOC(ePH Ha NOMNPEHHS Aiala3oHy
30-300ITq,. SIKuio cTBOPUTH 6a3U JAaHUX PO KiJIbKICTh OIaJliB, TO MOKHA OyJie OTpuMaTy KoedillieHT TOTOBHOCTI
paziosiHill i BUXOIS4YM 3 IMX JaHUX [100YAyBaTH JliHii 3B'S13Ky 3 BUCOKUM Koe]illieHTOM HaJiliHOCTi. AHTEHU Y
MepeXKax 3B's13Ky HOBOT'O [TOKOJIHHS IOTPiOHO BCTaHOBMOBATH Bif, 1000 10 NEeKijIbKOX COTEHb METPIB OfHA Bif
iHIIOl0, 10 B KiHIIEBOMY pe€3yJIbTaT HeCE BeJIMKi BUTPATH NIPY NOOYI0Bi KaHAIB 3B’3KY. [lj11 3MEHLIEHHS LIUX
BUTpAT, IOTPiOHO po3paxyBaTy apaMeTp FOTOBHOCTI i BCTAHOBJIIOBATH aHTEHU HA MAaKCUMAJIbHO JOIyCTHUMIlN
BiICTaHi Ha sIKiil BOHU 6yJyTb KOPEKTHO IIpalloBaTh BeCh yac. OTKe [I0CTa€ akTyasbHa 337ja4a 3MEHIIEHHS BUTPaT,

1151 LbOTO MOTPiOHO TOYHO PO3PaxyBaTU FOTOBHICTb KaHay 3B's13ky MM [IX.

2. Merzlikin A.O. Methods and means of enhancing the productivity and communication channels readiness of the
millimeter wavelength. - Qualifying scientific work on manuscript rights. Dissertation for obtaining the degree of
Doctor of Philosophy in specialty 172 "Telecommunications and radio engineering" (17 - Electronics and
telecommunications). - Kharkiv National University of Radio Electronics, Ministry of Education and Science of
Ukraine, Kharkiv, 2023. The dissertation is devoted to the current task of researching the characteristics of the
propagation of radio waves of the millimeter wave frequency range (MM DW), calculating the readiness of
communication channels, and developing working MM DW lines taking into account the microclimatic parameters
characteristic of the Kharkiv region in the city of Kharkiv. The relevance lies in the creation of databases through
experimental studies, without which it is impractical to introduce a new generation of communication in Ukraine.
Without data on precipitation with a short averaging period, and without experimental studies of atmospheric
attenuation in the MM wave frequency range, it is impossible and economically impractical to introduce optimized
networks of the next 5G-6G generations in Ukraine. MM DW works at high frequencies from 30 GHz to 300 GHz,
such a signal is not capable of working stably over long distances. Many countries are now actively conducting
research in this direction. In the USA, China and some other countries, 5G is already being actively introduced; this
can be observed by looking at how smartphone manufacturers are actively installing processors capable of
working with next-generation networks in their new gadgets. Unfortunately, Ukraine cannot yet start
implementing communication channels that will work in MM DW due to the lack of data on the influence of
precipitation and the atmosphere on the spread of the 30-300 GHz range. If a database is to be created on the
amount of precipitation, it would be possible to calculate the availability coefficient of radio lines; based on this
data communication lines with a high reliability coefficient could be built. In the next-generation communication
networks, antennas have to be installed from 1000 to several hundred meters apart from each other, which results
in high costs for the construction of communication channels. To reduce the expenses, the readiness parameter
needs to be calculated and the installation of the antennas should be done at the maximum permissible distance at
which they will work correctly all the time. Therefore, a relevant task of reducing costs emerges, to tackle which it
is necessary to accurately calculate the readiness of the millimeter wave communication channel.

Jep>kaBHu#M peecTpanifiHuii Homep JiP: HIIJIKP N2334
IIpiopuTeTHHI HaNPsIM PO3BUTKY HayKH i TEXHIKHU: [HdopmauiiiHi Ta KOMyHiKaLjifiHi TEXHOJIOTIT

CrpareriyHu# NpiOpUTETHHUI HANIPSIM iHHOBALLiMHOI JiSJIBHOCTI: PO3BUTOK Cy4acHUX

iHdpopmaLiiiHUX, KOMyHIKaLiTHUX TEXHOJIOTiA, pOGOTOTEXHIKN

I'[i,ucyMKH IOCJIiA>KEHHS: TeopeTuyHe y3araJbHEHHs i BUPilIEHHs BOXJIMBOI HAyKOBOI IpoGIeMu



Iy6sikaii:

o MepaikiH A.O. EkciepuMeHTabHi JOCTiIPKeHHSI IPOIYyCKHOI 3aTHOCTI KaHay 3B'$13Ky MiJliMeTpOBOTO
IiiarnasoHy XBUJIb BcepenrHi npumMimeHs / JKypHain «[Ipo6iaemu TesekoMmyHikauiny. — 2022, - N2 2 (31); - C. 23-
33.

¢ AnmapaTypHO-METOAMYECKOE OOecIieuyeHre HayYHO-TIPUKJIAAHON pagroMeTpun atMmocdepst / AA.
Mep3anukuH Ta iH./ / PannorexHuka. Bceykp. MexkBen. Hayd.-TexH. 6. — 2019. — Brirryck N2 196. - C. 5-21.

e KymysiaTuBHBIE (PYHKIIMM BEPTUKAJIBHOTO aTMOC(EPHOrO 0C1abIeHNs MUJUIMMETPOBBIX PAIMOBOJIH Ha]L
XapbpkoBoM / A.A. Mep3nukuH Ta iH // PaguoTexHuka. BceykpanHcKuil Me>XXBeJOMCTBEHHBII Hay4YHO-
TEeXHUYECKU cOOpHUK. — 2019. — Beimyck N2 199. - C. 83-90.

e OmnpegeneHne XapakTepUCTUK TOTOBHOCTU U IIPOITYCKHOM CIIOCOOHOCTU KaHajla CBSI3W MUJUIUMETPOBOTO
IvarasoHa BoJH. / A.A. Mep3nukuH Ta iH // PagnotexHuka. BceykpanHCKui MeKBeJOMCTBEHHbIN HAyYHO-
TeXHU4YecKui cbopHuk. — 2019. - Beimyck N2 199. - C. 45-53.

¢ Tsopa O., Dudka O., Merzlikin A., Astrashkov M. Performance Evaluation of 5G Millimeter-Wave Cellular
Network in dense Urban Development / Journal Review of International Geographical Education. - SPRING,
2021; - N211(8); - pp. 1592-1600.

HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILiS: MeToxH, TeOpii, rinoresn
ConiasIbHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBazkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A130K 3 HAYKOBHMH TeMaMH: HJIJIKP N2334

VI. BizoMmocTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Homna Osnexkcangp IBaHOBUY

2. Oleksandr I. Tsopa

KBasidikanis: n.1.1., npodecop, 05.12.17

ImenTudikarop ORCID ID: 0000-0002-4881-5343

JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBChKUii HAIiOHAILHUI YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3HaxoaKeHHS: npocnekT Hayku, 6ya. 14, XapkiB, XapkiBcbkuil p-H., 61166, Ykpaina

dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB

OdiuiiiHi OTIOHEHTH



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. PomanumuH I0Opiit MuxannoBuy

2. Yriy Romanyshyn

KBasigikanis: n.1.1., npodecop, 01.05.02

ImenTudikarop ORCID ID: 0000-0003-2794-432X

JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBiBCbKA NOTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,vieHHﬂ: ByJ. Crenana Bangepw, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Konaxosuy I'eopriit ®uirnMoHOBUY

2. George Konakhovych

KBasigikamis: 1.1, npodecop, 05.22.20

Imentudikarop ORCID ID: 0000-0002-6636-542x

JonaTkoBa iHpopmanis:

IToBHEe HafIMeHyBaHHSI IOpH,ZII/I‘-IHOi 0CO00M: HaujoHanpHMiT aBialiftHMil yHiBEpCUTET
Kopg, 3a €IPIIOY: 01132330

Micue3Haxoo KeHHS: npocnekt Jllo6omupa I'yzapa, 6yz. 1, Kuis, 03058, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InmenTudikarop ROR:

PeuenseHTu

Biacue IlpizBuuie Im's I1o-6aThKOBI:
1. YymakoB Bonogumup IBaHOBHUY

2. VOLODYMYR CHUMAKOV

KBasigikanis: n.1.1., npodecop, 05.12.17

I,ILeHTI/I(l)iKaTOP ORCID ID: 0000-0001-6418-8688

JoparkoBa iHdpopmamnis:

ITloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: XapKiBChbKUil HALIOHAJIBHMIT YHIBEDCUTET Pa/li0EIEKTPOHIKH

Kopg 3a €IPIIOY: 02071197



Micue3HaxoaKeHHs: npocniekt Hayku, 6yz. 14, Xapkis, Xapkiscbkuii p-H., 61166, Ykpaina

dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlememko Onekcanap BitaniioBuy

2. Oleksandr Lemeshko

KBasigikanis: .1.1., npodecop, 05.12.02
InenTudikarop ORCID ID: 0000-0002-0609-6520

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: XapKiBCbKUil HALIOHAJIBHUI YHIBEDCUTET Pa/li0€/IEKTPOHIKN

Kopg 3a €IPIIOY: 02071197

Micueanaxo,u;meunﬂ: npocnekT Hayku, 6ya. 14, XapkiB, XapkiBcbkuil p-H., 61166, Ykpaina

dopma BracHOCTI: JlepxasHa
Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

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

ByiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JI1iKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAyKOBOi

OisIJIbHOCTI

Mockaneup Mukosa Bagyumosud

Mockaneup Mukosa BagumoBuy

IBaHoBa Osnena OnekcanapiBHa

VKpIHTEI

Opuenko Tetsana AHaTosiiBHa



