OT3bIB

o(HUMANTBHOTO ONMOHEHTA JOKTOpa TEXHHYECKHX Hayk, XaszaHa
Buranus JleoBH4a, Ha aHccepraumio AJNEmHHIEBa AHApes
BraniuMHpoBHYa, TpPENCTABIEHHYIO HA COHCKaHHE Y4EHOH
CTENeHH KAHOHOATA  TeXHHYeCKHX HAaYK no  TEME

"PASPABOTEA H MCCJEJOBAHHE METOJIA

MHOI'OYACTOTHOH [EPEJIAYH JIAHHBIX
V3KOIOJIOCHBIMH ®UHWTHBIMWA CHUTHAJIAMH® mno
cnienMansHocTH  2.2.15 — cHCTeMbl, CETH H YCTpOHCTEA
TeJIeKOMMYHHKALHIA.

Iuccepranns  AB. Anéwmnuesa NOCBALICHA MCCICAOBAHHAM nmyTei
MOBBIIIEHHA  YACTOTHONW M  aHepreTHdeckoid  QQEeKTHBHOCTH — METONOB
MHOFOYACTOTHOH  BHICOKOCKOpPOCTHOH mepenads  coobuieHHH B M POBEIX
TeIeKOMMYHHKAIMOHHBIX CHCTEMax Mepe/iaud [aHHLIX, KOTOPBIC, KK TMPABHIIO,
NOABEPKEHB  BO3ACHCTBHIO MYIBTHIUIMKATHBHEIX H  A[IHTHBHBIX  TOMEX.
TTocKOJBKY, NPaKTHYECKH, BO Beex 6e3 HCKUTIOHEeHHA COBPEMEHHBIX KaHAlax CBA3H
cymiecTByeT AeMUMT Kak HacTOTHOrO, Tak H JHEpPreTHYECKOTO pecypea, To
MpOBE/ICHHBIE B IHCCEPTALIHH A B. AnémMHUEeBa HoCIeA0BaHHE, HANPABIEHHOE Ha
[OBBIIEHHE YACTOTHOH H IHEPreTHUECKOH 3(peKTHBHOCTH CHCTEM CBA3IH, B
KOTOPBIX HCMOJB3YIOTCA MHOTOHACTOTHBIE CHIHAMBI, MO3BOJAIIIHE PEalH30BaTh
BBICOKYIO CKOPOCTB NEpeaatin coobienuii, 6e3ycloBHO ABNAETCHA aKTYAJIbHBIM.

B pacTosiiee BpeMs B KaHalaX CBA3H, KOTOpPbIE MpPEAHA3HAYCHEL ans
BBICOKOCKOPOCTHOH nepejiaty coobuenui Tuna dakcHMIIIE M BHACOH300paKeHHH
B pealbHOM BpEMEHH, IMPOKO HCMONB3YIOTCA CHIHAJIBL C OpTOroHANBHBIM

YACTOTHBIM pasjielieHHeM TOJAHECY IIHX (OFDM). [losromy mnposeleHHbIE B



nHCCepT e et
; pratmi A.B. Anéumnuesa PaspaGoTkH M MeeneaoBaNKA, MOIBONRIOLIHE

NOBBICHTE ¢ P
OBBICHTD CNEKTPANLHYIO, HHBOPMALHOHNYIO 1 IHEPreTHYECKY IO

MppekTHBHOCTS
HAROTO POJia KAHANOB CBA3H MMEIOT GOIBIIOE IPAKTHYECKOE SHAYCHHE.

Hueccepraumns CONCPHHT BBEICHHE, HETHIPE OCHOBHBIX pasaena, 3aKioYeHHe
" Tipwiowenne. Cozepkanne uccepraumn msnoweno wa 141 crpanwie. B
AHCCCPTALMH MMeloTes cobliki Ha 141 werounnk undopMauun, 41 W3 KOTOpBIX
OPUIHHANEL  NyOnukaumii  3apyGesmubix  aBTopoB. PeiyiasTarsl  MOMYMEHHBIX
HCCNIENOBAHMH  anpobHpOBaHBl BRICTYNIECHHAMH Ha 8 MERIYHAPOIHMX, 2
BCEPOCCHHCKHX H 6 oTpacieBbix KOH(pEPEHIHAX. 5 JOK/IAN0B HA MER/TYHAPOIHBIX
KOH(EepeHUMAX clenansl B MoHoasTopeTee. M3 ofuero unena 30 nybaukaumii no
TeMe auccepTaunH 8  onyO/IMKOBAHO B  HAYMHO-TEXHMHECKHX KYpHAIAX,
pexoMeHnoBaHHBX BAK, 3 B xypuanax, unnekcupyemeix B Gaze Scopus, | B
AypHaine, HHASKCHpyeMmom B Daze WoS u 18 B apyrux HayuHO-TEXHHHECKHX
H3NAHHAX. 4 CTATHH H3 0DIIEro WX KONHYECTBa OMyG/IHKOBAHE B MOHOABTOPCTBE.
ABTOpPOM [IMCCEPTallHH TOdyqeHo | CBHOETENBCTBO © TrOCYIAPCTBEHHON
PErHCTPAaLHH NporpaMmMel s JIBM.

[Mpencrapneno 3 akTa BHEAPEHHS M IPAKTHYECKOTO HCMONb3OBAHHA
pe3yJIbTATOB MCCIENOBaHMi, NPOBEICHHBIX COMCKATENEM, KOTOPHIE A0KA3BIBAIOT
HX MPAKTHYECKYIO LEHHOCTh.

[MepBriii pasgen JMCCepTalMH MOCBAUIEH 0030pY H KPaTKOMY aHANHIY
METOIOB MOBBILIEHHs CIIEKTPAILHOH 3HepreTHYeckoil HPHeKTHBHOCTH LHGPOBLIX
cHCTEM TMepeladus JHCKPETHHIX cooDIIeHHE No KaHanam CBA3H, HMEHOLIHM
orpaHHueHHYI0 MoAoCY NPOIYyCKaHHA H JIHHEHHKIE HCKAMEHHA.

Bo BTOpOM  pasele  JIHCCEPTAlMM  MCCIEAYIOTCR  CBOFCTEA M
KTEPUCTHKH KaHATBHBIX (HILTPOB barrepropTa, paccMaTpHBAOTCA METO/ABI

xapa

CHHTE3a NO/IHECYILHX MHOTOHACTOTHOTO CHIHANA, KOTOPBIE PEAIMIYIOT HA BBIXO/E

yTHX (PHIBTPOB MAKCHMAIBHEIC JHAMCHHA OTK/IHKOB 110 UEHTPY CHMBOJABHOID

pireppana. B oToM  pasieic paspabaTLIBAIOTCA  CTPYKTYPRL M ONHCHBAKTCR
NEMOB ¢ ONTHMANBHBIMH

PHHLHIE PASTHHHBIX MOJENCH MHOTOMACTOTHRIX MO,

AT RAIYTES.  CTISNTHATREAE
(DUHHTHBIMH  CHTHAIAMH  TIEPBOTO . BHAA. "ACCMATPHBAIOTCH  CTICKTPAILE



NPEICTABNEHHA KAHAIBHEIY CHIHAMOB M OUEHHBAKOTCS YPOBHH HX MEKKAHATBHBIX

HeKkaeHHH. [lpoussoanTes PACHET M CPABHHMTENBHAS OLEHKA CTIeKTPATBHOMN M
JHEPreTHYeCKOH  H(PeKTHBHOCTH PASNMMHBIX MOIEMOB ¢ MHOTOMACTOTHON
MOJYIALIHed.

B TperbeM pasnene nawmcceprauMm  onMchbiBaeTCH  CHHTE3  HOBBIX
ONTHMANBHBIY QHHHTHBIX CHIHANOB BTOPOTO BHAA, KOTOPBIE MAKCHMHIHPYIOT
CPelHHEe  3HAYECHHA OTKIHKOB KaHalbHeIX ¢uneTpoB barrepeopra npH
(DMKCHPOBAHHOH 3HEPrHH BXOIHOrO CHrHANA. |IPOBONMTCA CPABHHTEBLHBIH
AHANINZ XAPAKTEPHCTHE M MapaMeTpoB ONTHMAIBHBIX (HHHTHEIX CHIHANOB
BTOPOTO M MEPBOro BMAA NpPH pasiMuHbIX Mopankax ¢uisTpa barrepsopra.
JoKa3bipaeTed, 4T0 NOMEXOYCTOHYMBOCTh ONTHMAILHBIX (DHHHTHBIX CHTHAIOB
BTOPOI0 BHAA BBILIE MO CPABHEHHIO € NOMEXOVCTOHYHBOCTRI) ONTHMANBHBIX
(hMHUTHEIX CHIHANOB NEPBOTO BHJA.

B uerBeproM paiiene ONMHCHIBAETCH MNPOCKTHPOBAHHE HOBOIO alanTHBHOIO
MHOMOMACTOTHOD MOJEMA ¢ ONTHMANBHEIMH (JHHHTHRIMH CHTHAIAMH BTOPOIO
BHIA ¢ TOBHIIEHHOH  CNEKTPaibHO-3HEpreTHUeckKodl  a(ipeKTHBHOCTRIO.
OcobeHHOCTRIO 3TOCD MOJIEMAa HBIACTCA €r0 BOIMOMHOCTE H3MEHATE CBOH
napaMeTpsl, obecrneyHBaAIIHE MAKCHMAIEHO MOCTHHRHMOL OTHOIIEHHE
CHrHAN/IIYM, B COOTBETCTEMH C H3MEHEHHEM XapaKTEPHCTHK KaHala CBAIH.
IlonmyyeHHBIe PE3YIbTATE AHANH3A MOMEXOYCTOHYHBOCTH MOJeMa JOCTATOYHO
HHPOPMATHBHO HILIOCTPHPYIOTCA TAOIHIHO H rpaHIecKH.

K coaneHHIO, AMCCEpTaHT B cBoeéH pabore He NpOBEN CPABHMTENBHBIX
jccHeOBAHMI MONEMOB €  ONTHMANEHRIMH - QHHHTHBIMH - CHTHATAMH LIS
MHOTOYACTOTHOH nepefadd coollleHHH B YCNOBMAX NPHCYTCTBHA apperTa
Jonnepa. Takoro poja MOAeM ¢ O®JIM curnanamu Own paspaboran C.H.
JeM/IAHOBEIM B XONE BBIMONHEHHA HM JIMCCEPTALMH HA TEMY «Mopembl €
OPTOrOHAIBHBIMH [10IHECYIIHMH MOGHILHBIX CHCTEM KOPOTKOBOUIHOBOIH CBAIH ©
ananTanMeil K yCIOBHAM PacrpocTpaHCHHA PAHOBOIH. Wntepecno Gbuio Obl
Hece/oBaTs paspaboTaiHble AETOPOM JHCCEPTAIHH MHOTOYACTOTHBIE MOAEMB H

»: e - ¥ CUrHANA
B PEKHME CKPBITHOH nepe/iadd cootIIeHHH, KOl 114 HA BCEX NOAHECY I



nepeiaeTcs O/lHA ¥ Ta #e HHhopMams,

Hemocrarkom nuccepraumu sensercs OTCYTCTBHE pPe3yIbTATOB aHANH3A
BIHAHHA HENMHeHHOCTH YCHAHTENA Nepefamillero YCTPoHCTBA HAa YPOBEHb
MEHKAHATBHBIX NOMEX B MHOTOYACTOTHRIX MOJEMAX H CPABHEHHE 3TOIC BIHAHHA
Ha cHrHanel ¢ O@ M 1 Ha MHOTOHMACTOTHBIC ONTHMANEHBIE (PHHATHEIE CHIHAIEL.

(nHako oTCYTCTBHE B JHCCEPTALMH PACCMOTPEHHS ¢ aBTOPOM YKa3aHHBIX
BBILlIE BOTPOCOB B LEIOM HE CHHEAET HayuHY LCHHOCTE MPOBENCHHEIX H
NpPeACTABNeHHBIX B HEl pe3ybTaToB Hecnenosannii. Mosno pexomenosate B.A.
ANENHHALERY NPOBECTH TAKOIO PO/A HCCNEIOBAHHA NPH JANEHEHILIEM BEISHHH HM
€ro Hay4qHo#H paboThl.

Ha B3risa onmoHeHTa B NepBoM pasfiens JHCCepTallHH M3NMUIHE MoapobHO
ONMMCAH XOPOWO H3IBECTHHIA BeeM cnocod nepefadyd COODLICHHH C MOMOLLBIO
KBAAPATYPHOH aMIUTHTYIHOH MOTYNALHH.

B IHCCEPTALHM HMEIOT MECTO H I0cajikle Mekne HefocTaTki. Hanpumep, B
NONOMEHHAX, BLIHOCHMBIX HAa 3amMTy B m 1, 2, 3 W 0. 4 TOBOPHTCH:
«PaspaboTaHHblil METO/ (MOLEM). . .NO3BOJIAET (oBecneqanpaet) ...». Jlyqme G50
Gui  HamucaTh: «PaspaGoraHbii  meton  (Mozjem)..., KOTOPEIH NOBOIAET
(ofecneunpaer) ...». Kpome Toro, B . 3 NONOWEHHH BTOpOE TNPEiNOKEHHE
paupHaerca cioBamu: «CpPaBHHTENbHBIH aHATIHI .0 lMpasuicHee OBUIO OB
HanmucaTh: «Pe3ybTaThl CPABHUTENBHOTO aHATH3A. .. %,

Ha crpanuue 25 [JMccepTauMH HMEET MECTO dpaza: «Paboran no
aricokockopocTrbM KC, ecid ..., KC spnaerca ...». Cmbicn ganHoi dpasws He
coparten guraremo. Ha pre. 1.10'8 1.11 He yka3aHo KakHe COCKTPRL OTHOCKLES K
KAKOMY BHIY HMITY/ILCOB H 0B 2TOM MOEHO TonbKo AoransBarses. Ha erp. 49 . 4
BLIBOIOB 1O paszieny | Wenons3oBal raron B QopMe Nepeoro JiHLa (cunTaw),
yTO HE NPHEATO B HAYUHBIX TpaxkTaTax.

Vka3saHHble ONMOHEHTOM HEAOCTATEH aMccepTaumy, GesycloBHO, HE
kol LEHHOCTH NONYYEHHBIX B HEH Pe3yAbTATOR

CHIGKAIOT HayqHOH H NPaKTHHUCC

' “TOTHY ‘ W0 H B
qeceloBaHHi, KOTOpEIE NO3BOIRIOT [IOBLICHTE YACTOTHYIO, SHEPIETHHECKY
¥ L& 5

penomM HHopMalHOHHYIO WPPEKTHBHOCT KAHATIOB CBA3H.



Huccepraums  A.B. AnéumHueBa  sBiseTcss 3aKOHYEHHOH  HayyHo-
KBaTM(UKAUMOHHOM paboTOi, HMEIOLIeH KaK BBICOKO HAy4yHOE, TaK M GOJblIoe
MPaKTHUECKOE 3HAUCHHE.

Jliccepraiys cOOTBETCTBYET BceM TpeGoBanusaM Ilonoxenus BAK PO u ee
aBTOp AN€MMHIEB AHApeil BraguMHUpoBHY 3acily’kKMBaeT MpPUCYKAEHHUS YUEHOM

CTEINICHU KaHAuaTa TEXHUYECKUX HayK.

OduuuanbHBIi OMIOHEHT, AOKTOP TEXHUYECKUX HayK,

npogeccop kadeapsr «CpeacTsa CBI3M U

HHpOpMarHoHHas 6e3onacHocThy OMI TY
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