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OT3bIB BEAYIIEA OPTAHU3ALINU
(hezrepanbHOrO rocyIapCTBEHHOTO aBTOHOMHOTIO YUpeskieHus «HarmoHabHbIi
MCCIICNIOBATENILCKMH LICHTP TelIeKOMMY HUKaLuii umenn M.U. Kpupoieesay na
JccepTaumonHyto padoty Kucenesoit Tatbstrb! [TanoBHb! «KoppessiuonHblii MeTo
CHHXpOHHM3a1KH 110 rpanniiav OFDM cumBonos kanpa crannapra LTE» npencrasieHsoi Ha
COMCKAHME YHEHOH CTEMEeHM KaHI1/1aTa TEXHUYECKUX HayK I10 CTIeIHaIbHOCTH
2.2.15 — Cucremsl, ceTu 1 yCTPOKCTBA TeIeKOMMYHIKAITHiA

AKTYaAJBHOCTH TeMbI

TloBbllleHHEe CKOPOCTH ¥ TOYHOCTM CHHXPOHM3AlMM B CHCTEMax CBSI3H,
MCTIONB3YIOMUX TeXHONOTHIO OFDM, TO ecTh MyJIbTHIIIEKCHPOBAHMS PAIHOCHTHATIOB
C OPTOTOHAJIbHBIM YaCTOTHBIM Pas/ieleHHeM KaHajloB, B yCIOBUSX PIJICEBCKOTO KaHAa
C MHOTOITy4€BBIM PACIIPOCTPAHEHHEM 3a/1a4a JOCTATOYHO aKTyaslbHasl.

B 1o e Bpems pasBUTHe IepeNOBBIX TEXHOIOTHH MoKomeHus 5G BBUIBHIaeT
BBICOKHE TpeOOBaHMsl K CKOPOCTH, TOYHOCTM H KauecTBy CHHXPOHM3ALUKN CHCTEM
CBSI3H.

CropocTh  CHHXPOHM3AILMH  ONpe/eNseTcss POTOKOIAMH paboTel  6a30BBIX
CTaHIMA W anmapaTHO-NPOrpaMMHOM peanusanuell Ha ¢usnueckom yposae. OHa
0COOEHHO BaXkHa JUIs OBICTPOrO BOCCTAHOBICHHS CHHXPOHHM3Ma B Ipolecce
X9H/I0BEPa, JMOO [pU CMEHE YAaCTOTHBIX J(MANA30HOB IIPH  JHHAMHYECKOM
pacripe/ielleHiH YaCTOTHO-BPEMEHHBIX PeCypCoB.

Hay4unas HoBH3Ha Juccepranun
Wnes npuMeHeHus: KOppessiiOHHBIX METOI0B LA(PPOBOIL 00pabOTKU CUTHATIOR
JULSL LIENIEH CHHXPOHHU3ALMK, B TOM 4MCiie M TIpH ucnonb3oBannu OFDM, naseko He
rd
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HOBa, HO OHM HCCIIC/IOBAIUCh, KAK IPABUIIO, UL KaHAIOB C OENBbIM IayCCOBCKAM
IIYMOM M JIOCTaTOYHO BBICOKUM OTHOILEHHEM CUIHAJ/IIyM, HO HE IS PAICEBCKOTO
KaHajla ¢ MHOTOITyYEBbIM pacClpOCTPAHEHMEM U 3aMUPAHHUAMH CHTHANOB. JlaHHAas
AUccepTanys B ONPe/Ie/IEHHON CTeNeHHM 3ar0IHUIIA STOT IPoodert.

Hayunas HoBu3HA paGoThI 3aKiI0uaeTCs B pa3paboTKe HOBOTO KOPPESIIHOHHOTO
METOZa CUHXPOHHU3AIMH 110 rpanuiiam cuMBoioB OFDM c¢ ucnonp3osanmnem CAZAC
MOCIIE/I0BATEIBHOCTEH, YTO CIOCOOCTBYeT yMEHBLIEHHIO BPEMEHH CHHXPOHH3ALHH
Kajipa B paneeBckoM kanasie. OnpejielleHHe KpUTEPHEB BBIOOpA MOCITeI0BaTeIbHOCTE
C XOpOLIMMH KOPPEIALHOHHBIMH CBOMCTBAMU [UIS NPHMEHEHHS B pa3pabOTaHHOM
METOA€ CHHXPOHH3ALMHU TAKIKE ABIAETCS 3HAYMMBIM HAYYHBIM PE3YJIETATOM.

[ Ipumenenue BBIOpaHHBIX nocJe10Bare/lbHOCTeH c XOPOIIIUMH
KOPPEJISIUMOHHBIMY CBOHCTBAMM, & TaKKe METOJ0B U aJIrOPUTMOB MOAH(UKALMHN
cumBosioB OFDM kagpa crampapra LTE, a Taxke crnoco6os KOPPEIAITHOHHOH
00paboTKK NMPUHATOIO KaJpa BIMAET B UTOTe HA COKpPAILEHHE CpeliHero 3HauyeHHs
BPEMEHM CHHXPOHM3AllMM KaK IIPH TI€PBOM BKIIOYEHMH abOHEHTa, Tak W IIpH
CIIy4alHOH TI0Tepe CUHXPOHU3ALIHH.

IIpakTHYecKas 3HAYUMOCTD AMCCEPTALMH

JlaHbl  TIpaKTHYeCKHE PEKOMEHJAUMH 110 OCOGEHHOCTAM  IIPMMEHEHHS
pa3paboTaHHOTO MeToja CHHXPOHM3alMM NpH BEIGOpe 06paGoTKH Kazpa Kak Ipu
IEPBOM BKIIFOUEHMH, TAK H IIPH CIIy4alHOI oTepe CUHXPOHU3ALUK B PaIHOINHUH.

Taxoke pa3spaboTaHbl aNrOPUTMBI KOPPENAUHOHHON 0GPaGOTKH [IPHHSITOrO
Kajpa, Ha OCHOBE KOTOPbIX MOMKET OBITb pEalTH30BaHO COOTBETCTBRYOLIEE
nporpaMMHoe odecrieuenue st 6a30B0i CTaHIUY.

IIpencrapneHHbIil B UCCepTalMKl METOJ IIO3BOJSET CYUIECTBEHHO COKPATUTh
BpeMsl CHHXPOHHM3ALMK Ha MEPBBIX JBYX 3Tanax KOppelsiMOHHON CHHXPOHM3ALMN Ha
(u3HYeCKOM ypoBHE Oe3 3HAYUTEINbHBIX aNNapaTHO-MPOrPaMMHBIX 3arpar.

3ameuanus

| Puc. 1.2 BbIONHEH He BIONHE KOPPEKTHO, MOCKONBKY Ha HEM He
110Ka3aHO, OTKyAa OepyTcs moaHecyIue yacTorsl st OFDM.

2 Ha ctp. 26 u 40 mpuBeneHO CIIOpHOE yTBEpXKJIEHHE O TOM, YTO «. . .
HEOCTAaTOK IPE/CTaBICHHBIX METONOB CUHXPOHHM3ALMM 3aKIFOY4aeTcs B HX
NPUMEHUMOCTH: B rayccosckom kanaie ¢ OCII 6onee 17» (50-kpaTHOe npeBbIIeHHEe
MOIIHOCTH CHI'Halla HaJl MOIHOCTEBIO liyma). Takke HESCHO, 3a4eM MOJEIMpPOBaTh
ykazanHble Kanaisl ¢ OCII no 50 ab (etp. 39, 94, 101), To ecTh MouTH coBceM Ge3
1yma.

3. Ilpencrasnennas puc. 1.6 «leHTpanbHas YacTh YaCTOTHOTO JMANA30HA
kanpa LTE» HuKax He MPOKOMMEHTHPOBAHA, YTO 3aTPYAHAET BOCIPUSITHE.

4. He sicHo, xakuM 00pa3oM MHOCTpOeHbI rpaduKu aBTOKOPPENsIMOHHBIX
(GyHkumii, npuBenénnble Ha puc.2.4 a, 6, B, (cTp.58).

5. Henocrarouno pacKpbiTo, HYeM BEI3BAHO HEOXKHAHHOE YyBEJIHYCHHC
CPE/IHEro BpEeMEHU BXOXJIEHHS NMPUEMHMKA B CHHXPOHHM3M IIpHU 17-TH sjeMeHTax B
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IMKIMYECKOM Tpedukce (KpacHsle KpuBble Ha pHc. 3.9, crp. 103). Ananornunsiii
BOTIPOC BOSHUKACT U IIPH PACCMOTPeHUHM pHc. 3.10 (ctp. 105): 4em 00ycrnoBIeHbI Takue
PE3KHE «IIepesIOMEBD) 3aBUCHMOCTCH.

6.  He packpwIT TepMuH «lOkKHas TpeBoray (ctp. 103); sror Tepmun
OTHOCHUTCA CKOpee K paaHuoOJIOKal MK, HO HE K JlaHHOﬁ TEME.

7. Maremaruyeckue BBIKIAAKH M MX OOOCHOBAHHS TaKXKe HE BIIOJHE
KOPPEKTHBI.

Tax, yrBepxnenne, uto «dasa ko>ddunmuenta nepesadn Paneeckoro kanaia
PABHOBEPOATHO pacmipejieniena...» (ctp. 17), He COBceM MNpaBMIIbHA, TMOCKONBKY
TNOHATHE PABHOH BEPOATHOCTH MOKET ObITh CIPABENIMBO TONLKO IS AHCKPETHOTO
BEPOATHOCTHOIO MPOCTPAHCTBA, @ [UISl HENPEPBIBHOTO BCe 3HAUEHMS CIYYailHOM
BCJIMIWHBI  PAaBHOBEPOSITHO paBHBI Hy/Mo. B paHHOM ciyuae [OMKHO OBITH
«...paBHOMEPHO pacrpe/ieNieHa. . . ».

B dopmyite wist m0THOCTH pactipeieieH s BepOsSTHOCTEN PAIEeBCKOTO 3aKOHA
Ha TOH ke cTpaHuile TpedyeTcs YKa3aTh, 4TO JaHHOE COOTHOIIEHHE BEPHO TOIBKO pu
HEOTPHULIATE/ILHBIX 3HAYCHHAX apTYMEHTa i PABHO HYJIIO B OCTAIIbHBIX CITyJasiX.

B mpexncrasnennoit nHa crp. 19 dopmyne s CPEIHEKBAIPATHYECKOIO
OTKJIOHCHHS (Ha3BaHHOTO B JMCCEPTallUK CPEIHEKBAIPAaTUYECKUM pa30pOCcoM)
NapaMeTp 0,, Ha3BaH MaTeMaTUYECKUM OKMIaHHEM, XOTsI OH SIBJISIETCS ero OLIEHKOH —
BBIOOPOYHBIM cpeiHuM. KpoMe TOro, B ONMCAHMU (GopMynBl yKa3aHo, YTO 0,
ABJISICTCS. MaT€MaTHYeCKUM OXHIAHUEM 0; , XOTS B (OpMylle 3TH BeJIUYHUHBI
NPEe/ICTaBIIAIOT CO00M peanu3alui HeKOM CllydaifHON BeJIUuMHbL, KOTOpasi B TEKCTe
Jlayke He oIMcaHa.

Ha crtp. 20-21 HanmcaHO «...MOAyldb KOPPEJSLHOHHOMN GyHKIMH.. XOTs
NpuBeieHa caMa KoppessuuoHHas Qynkums. Kpome Ttoro, B ar0ii dopmyne we
yKasaHo, 4TO mpeicrapiseT cobod mnapamerp € . AnHanoruunas npobiema B
NPEJICTaB/ICHHOH HIKe Ha TOM e cTpaHuie Gopmysie st GpyHKIUH TPaBIONOL00HS.

Ha ctp. 22 ykasaHo «...L. — 4uMcloO BpeMeHHBIX OTCUETOB Ha UHTepBae
Ry, (7)...». Ho R,,(T) He MOXKeT GBITH «MHTEPBATIOMY.

8. OrcyreTByeT nepedeHs COKpalleHnH 1 0603HaYeHHIT B IHCCEPTALMH.

3akmouyenue

Tema u conepixanue juccepTalMoHHON pabOThHI COOTBETCTBYET I1ACIIOPTY
Hay4YHOU criennanbHOCTH 2.2.15 «CHeTeMbl, CeTH M ycTpoiicTBa TEJICKOMMY HUKaLIH»
B 4acTH myHKkTa Ne 2 «MccienoBaHue HOBBIX TEXHHUYECKHMX, TEXHOJOTHYECKMX M
NPOrpaMMHBIX  PEIICHHH, IO3BOJSIIOIIMX TIOBBICHTE 3(h(EKTHBHOCTL pPasBUTHUS
LM(POBBIX ceTel, CUCTEM W YCTPOWCTB TeleKOMMYHHKAIi». OCHOBHBIC Hay4HbIEe
ITOJIOXKCHHUS W BBIBOZIBI AMCCEPTAIIMH OTPaKeHbI B aBTOpedepare, 001a1ar0T HOBH3HOI,
TE€OPETUIECKOH M  TPAKTHYECKOH IEHHOCTBIO, TOJTBEPKIEHHON —pacuéramu,



MOZIETIMPOBAHUEM M HATyPHBIMH HCIIbITaHUAMHE. [TooxkeHust, BBIHOCHMEBIE Ha 3aIuTy
OTpPa)KEHbI B HAYYIHBIX ITyOIMKalMAX U allpoOUPOBAHbI HA HAYYHBIX KOH(pEPEHLIMSIX.

HecmoTps Ha ykasaHHBle BBINIEe 3aMeuaHusl JHCCEpTAallMOHHas pabora
Kucenepoit Taresubr IlaBnoBHBI coorBercTByer TpeGoBaHusM IlostoseHust o
Nnopsiike NPHUCY:KAEHHS Y4YeHBIX CTeneHel, yTBepKaeHHoro llocTaHoBreHHeM
IlpaButensctea PO or 24 centabpsa 2013 . Ne 842, a e€ asrop 3aciayKnBaer
IPHCYKICHUSA YyYE€HOW CTENEHH KaHujara TEeXHHYCCKHX HayK 110 CIELHUaIbHOCTH
2.2.15 «CucreMbl, CeTH M YCTPOUCTBA TEIEKOMMYHHUKALIUiT».

Or3bis nonrorosnen xomuccueir HTC Hay4yHO-TexHMYeckoro neHTpa CucTeM
¢y THUKOBBIX TesiekoMmyHukanuii (HTI] CCT) ®T'AY HULI-Tenekom, nporoxon HTC
Ne 2/26 ot 06 anpens 2026 1.

IIpencenarens KOMHCCHH,
3am. npencenarens HTC CCT, ;
K.T.H., C.H.C.
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CaeneHusi 0 Beayuiei opraHu3anum:

denepanbHOe  TOCYIapCTBEHHOE ABTOHOMHOE yupexkaenue «HarmoHambHBIH
UCCIIeIOBATEIbCKUH LICHTP TejleKoMMyHHUKauui umenu M.M. Kpusomieesay (OIAY
HHALI Tenekom).

Anpec: 105064, Poccus, . Mocksa, yi. Ka3akosa, 16.

Be0-caiit: https://www.nic-t.ru.

tel.: +7 (499) 647-17-77.
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