PEILEH315
Ha JHCepTalliiHy podoTy
[Imiresns Borpana Ounerosiua
Ha Temy «[[IBHIICHHS MPOYKTHBHOCT] HU3LKOCHEPTeTHYHHX
Be3NPOBOAOBHX KAHANIB 38 13Ky CEHCOPHHX TEIEKOMYHIKALIHHX CHCTEMY,
npe/craicHy Ha 3100y TTs cTyneHa joxropa dinocobil
B rany3i 3uanb ENekTpoHika Ta TelexoMYyHiKall
3a cnemanbhicTio 172 — TenexomyHikail Ta palioTeXHIKA

AKTYAJBHICTE TEMH JHCEpTALIT

CeHcopHi MEpEKi ARAAIOTH COOOI0 4y HE €IMHE IHKCHCPHE Ta CKOHOMIYHO
BHIIPABIAHE PIilICHHS Y Pa3si HEOOXIAHOCTI ONEPATHBHOTO PO3TOPTaHHS, MOOLIBHOCTI
Ta IHY4YKOCTi Opramizauii Mepexi B IIMPOKOMY CHCKTPI NPAKTHHYHHX 3aCTOCYHKIB
nos’s3aHnx 3i 36opom Ta oOpobkorno indopmarii. OjHier 13 KIOHOBMX 3aiay
sabesncucnns (YHKIOHYBaAHHS CEHCOPHOI Mepexi € 3adesnedeHHA Hauiinoro Ta
e(heKTHBHOIO Iepe@aBants iHdopManii B ymosax 00MEKCHHX pecypcis, 30KpeMa,
eHEpreTHIHNX. TOMY [IOCTABJEHa MeTa JucepTamiiinol podotn  HabmKCHHS
NPOIYKTHRHOCTI KaHaIy 3B'S3KY J0 NPOMYCKHOI 31aTHOCTI 33 PaXyHOK CHHTE3Y
BIAMOBLIHHX CHIHATBHO-KOAOBHX KOHCTPYKUIH 1P ODMCKCHMX pECcypeax KaHay
DE3yMOBHO ABIAETLHCH AKTYATBHOIO.

Ouinka oOIPpYHTOBAHOCTI HAYKOBHX  Pe3VALTATIB  jucepramii, IX
JOCTOBIpHOCTI TA HOBH3HH.

HaykoBa HOBH3HA pE3VIBTATIB HCEPTAUIAHOTO MOCAUUKCHHA IIOIAIaE B
HACTYIIHOMY:

k. BAOCKOHAJICHO  BEeKTOPHO-(A30BMH  METOL I8 BH3HAYCHHSA
3aBA0CTIHKOCTI GAraTOLO3UIIAHNX CHIHAIB, NPH IBOMY BUIMINHICTb HOIIAIAE B
TOMY, [0 PpeaiizoBaHO MOKIMBOCTI BHUKODHCTAHHS METOAY B YMOBax HW3BKOI
CHCPreTHKH KaHATY (IPH 3HAUCHHSX BIIHOILCHHS curnan/mym go 10 ab). 3asaaxn
MHOMY [JIBHIIEHO TOUHICTH OIIHII [OKA3HMKIB 3aBAJIOCTIHKOCT] CHIHATIE MPH
JHAYCHHAX BiguomeHHs carxal wym 1o 10 nb, nosegena cyrreBa nmoxubka 1pu
BUKOpHCTaHHI  TPAJHUIHHOIO  aHAINTHYHOTO  ONIHIOBAHHA  JIOCTOBIPHOCTI
nepejasasss iHGopMauii B yMOBAX HU3LKOT €HEPTCTHKM, L0 CYTTEBO [O3HAYMIIOCH
HA TOYHICTH, PO3PAXYHKIB INOKa3HHKIB MPOJYKTHBHOCTI KaHajly 3B'S3KY B HMX
yMoBax. YcyHeHa noxuOka su3HaueHHs HMosipHocTi nomunkx Pb cxnagae 1o 90%
P 3MIHI BIIHOWEHHs CUTHAN/IIYM B jianasoni 2-5 1b 1a 1o 25% B manazoHi 3-10
1B y nopipnaHH] 13 BAKOPHCTAHHAM TPaJHIIITHUX aHAITHYHHX (QOPMYIL.

2 BOCKOHAICHO METOHKY BU3HAHCHHS YMOR TTUIBHIIEHHS I[IOKa3HHUKIB
POYKTHBHOCT] HA OCHOBI 3MIHH LIBHKOCTI Mepesiapanns iH(GopMalll BLL Jukepea,
OPH HBOMY BiIMIHHICTBH HOISIAE B TOMY, IO 33 PAXYHOK CHHTE3y Napamerpis
DAaraToOMmO3MILHHNX CHIHAIBHO-KOIOBAX KOHCTPYKIIIH BH3HAHUEHO YMOBH JOCATHCHHA



EKCTPEMYMIB NPOIYKTHBHOCTI KaHaly 3B S3KY. 3aBIAKH BIOCKOHAJICHIH METOAHIN
NPOAYKTHBHICTE KaHaly 38's3Ky HaOMMKEHO 10 iforo npomyckHoi 3parHocTi —
rpanuiti [lenHona Ta J0BEJEHO MOAIMBICTL NIJIBMIUEHHS NPOAYKTHBHOCTI KaHATY
3p°a3ky Ha 30% B TOPIBHSHHI 3 KAaHAIOM 3B7S3KY 13 HE3IMIHHOW INBHIAKICTIO
nepejgasadnsg iHopMAaLIl PU eKBIBAIECHTHOMY BIIIHOIICHHIO CHIHAI/ ITYM.

3. BrockoHaneHo METOAMKY OUIHKH ¢(hCKTHBHOCTI BHKOPHCTAHHS PECYPCIB
KaHaIy 3B #3KY, IPH LbOMY BUIMIHHICTE NOJISTAE B TOMY, 110 OLiIHKA eEexTHBHOCTI
ICpe/IaBaHHs IHCKPETHUX CHTHATIR A03BOJAE HAOUHO Bimodpaxkae IHHAMIKY 3MIHH
BIIHOLIEHHA MOTY/KHOCTI CHIHAI IIYM Ha BXOII ACMOAYIATOPa OAHOYACHO JUIA
[I0KA3HMKIB CHEPIreTHYHOI, JacTOTHOI Ta iH(opMaiiiinoi edexTusHOCTL. JaBiAKH
BAOCKOHAJIEHIH METOAHIN  JOCATHVTO MOMKIMBICTh NOPIBHAHHA IHHAMIKH 3MIHH
[1OKa3HHKIB €(PEKTHBHOCTI MPH BHKOPHCTAHHI P13HMX 0araTonosuiliHUX CHIHAIbBHO-
KOOBMX KOHCTPYKIIH Ta oOpanms [OLUIBHOIO CHOJVYEHHA BHIY MOJYIALIl Ta
crocofy KOIYBaHHS B 3A/ICAKHOCTI Bid 00OMEKCHB B KaHa 3B S3KY.

Hayxogi jgocnijuxednds Oyiai BHKoHaHl 3j100yvBadem na xadeapl Indopmaniitio-
KoMyHikauiiHux Texsomoriii Ta cucrem KIII im. Irops Cikopeskoro s pamkax HJIP
i kepisauiTsoM npogecopa xadenpu IKTC, fokropa TEXHIYHHX HayK, npodecopa
Vpuscekoro Jleonija Onexcanapoepu4a.

Omxe, B AMcepraniifHii poboTi NOCTARIEHE HAYKOBE 3aBjaHHs HaOIMAKCHHA
MPOAYKTHBHOCTI KaHamy 3B'S3KY /IO NPOIYCKHOI 30aTHOCTI 338 PaxyHOK CHHTE3Y
BIAIOBIAHMX CHIHANBHO-KOJIOBHX KOHCTPYKIIH NMpH ODMCIKCHHX pecypeax KaHaty.
BHKOHAHO IOBHICTIO, 3100yBa4 NMOBHOK MIPOK) OBOJOMIB METOMOJIOIEN HAYKOBOL
JUAIBHOCTI.

Ouinka 3micry AmceprTaiil, T 3aBepHICHICTH TA A0TPUMAHHH NPHUHIMILB
axajemivnol qodpouecHocTi.

3a csoiM 3MicTOM jHceptaifiiia podora 3m00yeaua Illmirens bormana
Oneroeuda nosnicTio Blanosigae CraHmapTy BHIIOI OCBITH 31 crewmianshocT 172 —
Tenexomynikauil Ta pamioTCXHIKA Ta HANpAMKaM AOCHAXKEHb BUINOBIOHO 10
ocBITHROT nporpaMu TerekoMyHiKalll Ta padioTeXHIka.

Jucepramiiina podoTa € 3aBepIICHOI0 HAYKOROK NPAUEr 1 CBIAYMTL PO
HagBHICTL ocoOucTOro BHECKY 37100yBaua y Haykosuil Haupsm indopmauiiini Ta
KOMYHIKaLIiH1 TEXHOIOTII.

PosrnsHysms 38iT NOHIOHOCTI 3a pe3ynkTATAMH HEPEBIPKH JHCEpTaliitHOl
poOOTH HA TEKCTOBI CHIBNAUHHN, MOXKHA 3pOOMTH BHCHOBOK, IO IHCEPTAITHA
podora llmirens Borpana Onerosnua € pe3yiabTaTOM CAMOCTIHHHMX JOCHLUKEHB
3100yBaya 1 He MicTuTh ejeMeHTiB dansendikaii, komnauii, dadbpukauii, naariaty
Ta 3ano3M4YeHb. BHKOpHCTamHi i7el, pe3yiasTard 1 TEKCTH IHIIMX 4BTOPIB MaloTh
HAJICKH] TTOCHIAHHS HA BIANOBIIHE IKEPEJIO.

3a00yBay  JOTPHUMYCTBCA NPHHUMINE  axajgemiunol JobpouecHocti, 110
MIITBEPIKYETHCA  BLICYTHICTIO miariary ta  Gagecudikanii  gaHux y #Horo



nybnikamigx. Bel cmiBasTopu 3a3HaveHi y nyOidiKaimifx, a IiXHIH  BHCCOK
BifI0OpaskeHuil JiTKO Ta 3p03yMII0.

Moga 1a CTH/IbL BHKIAI€HHS Pe3yILTAaTIB.

Jucepraniiina podora HanucaHa YKPalHCBKOW) MOBOIO, Mae€ CTPYKTYPY
3aKIHYeHOT HAYKOBO-I0CIiIHOT poDOTH, MICTHTE OOTPYHTOBAHY IOCTAHOBKY 3ajaul
HA OCHOBI [OCTATHBO TOBHOTO OMISAY INTEPATYPHUX JUKEPEl, HOCHIGKEHHIO
MATEMATHYHHX MOJEICH, aHANI3Y aHAMITHYHUX BUPA3iB Ta XapPaKTEPUCTHK CHCTEM
nepenadi ingopmanii B8 uinomy. Jucepramiiina pobora HanMcaHa HA BHCOKOMY
HAYKOBOMY DIBHI 3 BHKOPMCTAHHAM 3arambHONPUITHATOT IIKeHepnol Tepminoiorii, a
CTHIIE BHKIAASHHS PE3VIBTATIE HAYKOBHX MONIOKEHE, BHCHOBKIE Ta PEKOMEHALil
3a0e3ne4ye AOCTYIHICTE IX CIPHHHATTA.

Iucepranis CKIAJAETLCA 3 BCTYIY, 4 PO3AUIIB, BHCHOBKIB, CIIHCKY JITCPATYPH
Ta J0AaTKIB. 3aransuuit o0csr gucepranil 137 cTopiHOK.

Y  Beryni  oOIpyHTOBaHO aKTYANBHICTE TeMH Jmceprauiiinoi  poborw,
cthopmyIBOBAHO NpeaMeT, 00 €KT, METY 1 3aBJaHHs JOCILIKeHHs, HAYKOBY HOBH3HY
Ta NPAKTHYHC 3HAYEHHA OTPHMAHHX Pe3yJibTaTiB. HaseneHo naHi 1po BIPOBALKCHHS
pe3yaeTaTie poboTu, nyonikalii Ta 0cOOHCTHIT BHECOK aBTOpa.

B mepmoMy  po3aim  PO3MISHYTO  OCHOBM  1OOYNOBM — CEHCOPHHX
eIeKOMYHIKAIIHANX cHcTeMm, 3po0JIeHO Ol craHaaprie OC3NIPOBOJIOBOIO 3B A3KY
T4 apXITEKTYPY Ta KIacH(DIKaNI0 CCHCOPHHUX MEpek. PO3rasHyTo MOKazHHKH SKOCTI
(pyaxuionysants kasanis 38°43ky CTC Ta xpurtepii NiIBUMINEHHS MMPOJYKTHBHOCTI
CHCTEM 3 BUKODHCTAHHAM IMX CTaHAapTis, c(opMmyias0oBaHo Hili i 3podieHa
IIOCTAHOBKA 3a/1a4l JOCIDKEHHS $SKOCTI 3B'#3KY B KaHAJaX CHCTEM CCHCOPHOTO
38’ 83Ky, Onucano METop0J0riK0 OLHKH TNPOAYKTHBHOCTI KAaHATE 3B A3KY MpH
BHKOPUCTAHHI IIHPOKOCMYTORHX CHTHAIIE T4 CHIHAIIBHO-KOJOBHX KOHCTPYKLILH,

B apyromy poszaim posriaHyTo BiaactHpocTl LLICC ta nposeieHo nopisHaHHA
xapakTepucTuk  3asagocTiiikocti 3 BCC  npnm oanaxosli  HOTYRHOCTI
BHIIPOMIHIOBaHHA Ta cnocodl 0bpodru. [poseteno ananis suxopucranua IICC npu
HE3MIHHIH enepril cHrHajly Ta OMNKMCAaHO OIVILHICTE BHKODHCTaHHS B YMOBAax
HHM3LKOT EHEPICTHKY KaHAITYy.

B TpersoMy po3jUIl IPOBEACHO PO3POOKY METOOMKH OLIHKH JOCTOBIPHOCTI
nepeaadi curnanis 8 CTC. 3pobieHo aHani3 METOIB OMIHKH JOCTOBIPHOCTI NEpeaay
curnajlis. Po3poGIcHO METOAMKY OLIHKH IPAHMYMHMX IIOKA3HHKIB JOCTOBIPHOCTI
MIHPOKOCMYTOBHX CHI'HANIB 3B°H3KY Ta CHIHA/IbHO-KOIOBMX KOHCTpyKuii. [laHo
peKOMEeH/1aLi] [MO0A0 BIOCKOHAJICHHA METOIMKM OIIHKH 3aBajlocTIIKOCTI HA OCHOBI
BeKTOPHO-(DA30BOr0 METOTY.

B uersepromy po3jiuli NPOBEIACHO NOCHIILKCHHA TMOKa3HHKIE MPOLYKTHBHOCTI
rkananis 38’a3ky CTC B ymopax Hu3ekol eHepretHkd. 3poOleHO  aHal3
CHECPI'CTHYHUX TPAHHIE BUKOPHCTAHHS CUrHalis xaHams 38’a3ky CTC 3a xpurepiem
npoaykTHEHOCT. ONUCaHo METONMKY BHIHAYEHHS EKCTPEMYMIB IIPOAYKTHRHOCTI B



PI3HHX CHEPreTHYHHX YMOBax. BuzxaueHo ocobimpocti zabesneveHHs HeoOXILHOT
npoavirueHocTl xKaHame 38'a3ky CTC B yMoBax HH3bBKO] ecHepreTHku. llposeineHo
ouiHKY inopmaniitnoi eexTHBHOCT] BUKOpHcTanns kaname 38" s3ky CTC B ymonax
HH3LKOT eHEpreTHku. 3po0ieHO aHa/ll3 METOAMKH OUIHKH e(PeKTHMBHOCTI KaHaIB
38°53ky.  Moau(ikoBaHO METOIAMKY OIIHKH C(EKTHBHOCTI 3  YpaxyBaHH:iM
ocobnusocreil kanams 38’13y CTC. [IpoBenena ominka NoKasHUKIB 1HQOpMaIiiiHoi
chexTupHOCTI Ge3nporoaornx Kanams 38 a3xy CTC.

JloriguuM  3aBepHICHHAM  JOCHIIKEHHA € ODIPYHTOBAaHI BiMOBLAHO [0
MOCTABJICHHX 3aB/aHb JAOCIIIKCHHA 3aralbH1 BHCHOBKH.

Huceprauiitna podora oopmicHa BIANOBLIHO A0 BHMOr Hakasy MOH Ykpaian
Bim 12 ciansg 2017 p. Ne 40 «[Ipo 3aTeep/ukeHHs BHMOT 10 0QOPMIEHHS AHCEPTALI.

OnpuaioaHeHns pe3yiabTATIB AHCEPTANIHHOT podoTH.

Haykori pesyiasratd guceprauii BMcBiTIeHI v 19 HavkoBux nyOmikauisx
3100vBaua, cepel AKMX: 4 CTaTTl ¥ HAYKOBHX BHIAHHAX, BKIIOMCHHX Ha Jary
onyOniKyBaHHA 10 NepelllKy HaykoBnx (paxoBux BujaHe Yrpaiuu: | posgin
KOJICKTHBHOT MOHOrpadil y neplojAHyHHUX HAYKOBHX BHAAHHNX UPOIHACKCOBAHHX Y
Dazax Scopus; 4 crarTrl Y BUIAHHAX IHO3EMHUX ICPHKAB.

Takox pesynwrarti Jucepranii Oyau anpoborani na 10 naykoeux Qaxosmx
koHepeniigx, 3oxpeMa 5 13 Hux injexcosani B 6asi Scopus.

Ocnorul pesynsTaty BigoOpameHI B HOTHPLOX HAYKOBMX Mpalsx, ¢ arrop
camocTiiino chopMmyBaB 3aBlaHHA 1 METY HOCILUIKCHHS, 4 OTPHMAaH! Pe3yibTarTH
MOBHICTIO BimoOpakcHi B AucepTailiiinii podotl. 3100yeay Mae sHauHuil ocobueTwil
BHCCOK ¥ BCl HaykoBl nyOmkauli, mo Oyau onyO/IKOBaHI Pa3’oM 13 CIIBABTOPAMH,
30KpemMa ocoOMCTO 3100yBauyy HAJEKATh Takl BHECKH: BJOCKOHAJICHO BEKTOPHO-.
(bazoBHil METO, BAOCKOHAICHO METOAMKY OLIHKH E(EKTHBHOCT] BHKODHCTAHHS
PECYPCIB KaHAly 3B #3KY, JOC/IULKEHO BIACTHBOCT] LWIMPOKOCMYI'OBMX CHIHAIIB B
YMOBaxX HM3bKOI CHCPrCTHKH, MPOBCACHO TOCTIIKCHHS MOKA3ZHHUKIB TTPOTYKTHBHOCTI
kaHamine 38 83Ky CTC B yMOBax HU3LKOT EHEPIETHRH.

Takum YMHOM, HAYKOBI PE3yJbTaTH OMHCAHI B AuUCcepTalliiiHiii po0oTi NoBHICTIO
BHCBIT/ICHI ¥ HAYKOBHX myOuikanigx 3100ysaya.

Hexoaikn Ta 3ayBa:Kenns /10 AHCEPTANIHHOT podoTH.

1. B jaunceprauii Puc. 1.3 HaBeACHO cCXCEMY KOMIUIEKCHOI CHCTEMM

nepenaBaHs iHgopMarltii, 0JHaK BUICYTHIN omnc Bysmie miel cuctemu A, B, B,

2 byaro © [goniibHO TEPCBIPHTH BAOCKOHAJICHY MCTOAMKY OLIHKH-

3aBaIOCTIHKOCTI OaraTomo3HIIIEMX CHIHAJIIB HA OCHOBI BEKTOPHO-(hA30BOTO

METOJY 33 JOIOMOI'OH) CTATHCTHUHOIO MOJeIIoBaHHA UHdposoi cucremu

38" a3Ky, Hanpuriaa B CAIIP MatLab.

3. Ha Puc. 3.14 Ta Puc. 3.16 orpumani 3 J0110MOI010 BekTOpHO-thazororo

METO/Y 3HAYCHHA GiTOBOT HOMIIKH BIICYTHI M5 BHCOKMX 3HaucHb .



4. Byno O moulnsHO npoaHali3yBaTH 1 HABECTH B JMCEPTAllHHIA poboTt
rpaHiudl 3HAYEHHs CHEPIeTHYHOI XAPAKTEPMCTHKHM O IPH HAKHX JOLLIBHO
BHKOPHCTOBYBATH TOH Y IHINHH BH MOYIISLLIL.

Beaxkaro, 110 BHCIOBIEH] 3ayBajKEHHS HC € BH3HAYAJIBHHMH 1 HE 3MCHIIYIOThH
3araJbHy HAYKOBY HOBH3HY Ta PAKTHYHY 3HAYMMICTh PE3YILTATIB Ta HE BILUIMBAKOTE
HA MO3HTHBHY OLIHKY JHCCPTAiiHOT poboTH.

Bucuopox npo guceprauiiiny pobory.

Bsaxaro, mo amceprauiiina pobora 3100yeaua cTymeHs AoKTOpa (uocodii
Imirenss bormana Oneropusa  Ha  Temy  «[liaBuILEHHS  HPOAYKTHBHOCTI
HH3BKOEHEPreTHYHHX 0C3MPOBOIOBHX KaHA/lB 3B H3KY CEHCOPHUX
TEJICKOMYHIKAIIHIX CHCTEM» BHMKOHAHAZ HA BUCOKOMY HAyKOBOMY PIBHI, HC
HOPYIIVE TIPHHIHITIB axazemiuHoi I0OPOYECHOCTI Ta € 3aKiHYEHHM HAYKOBHM
JNOCHIKCHHAM, CYKYIIHICTh TEOPETHMHHX Ta ITPAKTHYHHX PE3YILTATIE IKOIO
PO3B'A3VE HAYKOBE 3aBIaHHA, N0 Ma€ ICTOTHE 3HAYEHHS JUIsl ENEKTPOHIKM Ta
TenekomyHikamii. /lucepraniiina podoTa 3a akryalbHICTIO, HPAKTHHHOK HIHHICTIO Ta
HAYKOBOK) HOBM3HOK IIOBHICTIO BIJIIOBiIa€ BHMOTaM YHHHOTO 3aKOHOI4BCTBA
Vkpainn, mo nepeadaueni B 1.6 — 9 «Ilopanaky NpHCY/DKEHHS CTYNEHS JOKTOpa
hinocopii Ta ckacyBaHHA PIIEHHA PA30BOi CHEUIANI30BAHOT BYCHOT PalM 3aKIamy
BHIIIO] OCBITH, HAVKOBOI YCTAHOBH PO NPHCYIKEHHA CTYNCHA A0KTOpa hitocodiin,
sarsepiukenoro ITocrasosoro Kabinery Minictpie Vipainu i 12 ciuns 2022 p. Ne
44,

3a00ysau [lvireas boraan OxeroBuy 3aciyroBye Ha NPUCYIHEHHH CTYIEHH
jgoxropa imocodni B ramysi 3HaHe EaexkTpoHika Ta  TeleKoMyHikauli  3a
cremianeHicTio 172 — TenexoMyHikalli Ta pajloTexXHIKa

Peuenzent:
JouenT kadeapn paaioTCXHITHHX CHCTEM
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