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A. KaprroB 

OT3blB 

BoeHHoro yqe6Ho-HayqHoro :u;eHrpa BM<I> «BoeHHO-MopcKaJI 

aKa.n;eMIDI» HMem1 A.n;MHpaJia <l>JIOTa CoBeTCKOro CoI03a H. r. 
Ky3He:u;oBa>> Ha aBTopecpepaT .n;HccepTa:o;HH JiepHepa liJJihM 

MHxa:iiJIOBHqa Ha TeMy «Mo.n;eJIH H MeTO.D;hI IIOBhIIIIeHmI rrporrycKHOM 

crroco6HOCTH pa.n;HOTeXHMqecKHX CHCTeM rrepe.z:i;aqH HHcpopMa:o;HH B 

qacTOTHO-CeJieKTHBHhIX KaHaJiax CB513H c Me)KCHMBOJihHhIMH 

HCKa)KeHIDIMH», rrpe.n;cTaBJieHHOM Ha COHCKaHHe yqeHOM CTerreHH 

.z:i;oKTopa TeXHHqecKHX HayK rro crre:u;ttaJihHOCT51M 2.2.13. Pa.n;HoTeXHHKa, 

B TOM qJfcJie CHCTeMbI H ycrpo:iiCTBa TeJieBH.D;eHIDI H 2.2.15. CHCTeMhI, 

ceTH H ycTpOHCTBa TeJieKOMMYHHKaI.J;HM 

1. AKryaJihHOCTh pa6oThI 

,ll;oKTOpCKa51 .D;HCCepTa:u;IDI JiepHepa 11.M. IIOCB51r:u;eHa perneHHIO aKTYaJI:OHOM 

HayqHOM rrpo6JieMhI IIOB:OIIIleHH51 y~eJihHOM rrporrycKHOM crroco6HOCTH 

pa.z:i;ttoTeXHHqecKMX CHCTeM c IIOCJie.LI;OBaTeJibHOM rrepe.z:i;aqe:ii HHcpopMaUHH (Illll1) 

rrpH HaJIHqHH Me)KCHMBOJihHOM HHTepcpepeHUMH B qacTOTHO ceJieKTMBH:OIX 

KaHaJiax CB513H, B KOTOpbIX .D;JI51 rrepe.z:i;aqH HHcpopMaUHH HCIIOJI:03YIOTC51 

MHOrOII03MUHOHHbie cpa30MaHHIIYJIHpOBaHHbie aMIIJIHTY.D;HO-

cpa30MaHMIJYJIHpOBaHH:Oie CHrHaJIDI, rrocpe.n;CTBOM a.z:i;arrTHBHOro yrrpaBJieHIDI 

pe)KHMaMH pa60ThI CHCTeMDI rrepe.z:i;aqH HHcpopMa:o;HH, 3a cqeT TeopeTHqecKoro 

o60CHOBaHH51 H pa3pa60TKe HOBhIX MeTO.LI;OB o6pa60TKM CMrHaJIOB. 

AKTYaJihHOCT:o o6ycnoBJieHa KaK MHHHMYM cne.n;yIOr:u;HMH cyr:u;ecTByIOr:u;HMH 

Ha .n;aHHDIM MOMeHT cpaKTOpaMH: 
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1. B HaCT051II(ee BpeM5I oco6oe BHHMaHHe y.n:eJUieTC51 pa:rnHTIDO 

cny)l(e6HoIX pa.n:HoTeXHHlfeCKHX CHCTeM rrepe.n:a11H HHcpopMa:O:HH (PCITI1), 

KOTOpDie cpyHK:O:HOHHPYIOT B .n:eKaMeTpOBbIX Kamurax CB513H, cpe.n:H KOTOpbIX 

HaHnylflliHe IIOKa3aTeJIH, no COBOKYIIHOCTH rrapaMeTPOB «CIIeKTPaJihHa51 

3cpcpeKTHBHOCTb-IIOMexoycTOH1fHBOCTb» .Il:OCTHraIOTC51 B KJiacce CHCTeM c 

IIOCJie.n:oBaTeJibHOH rrepe.n:a11eif HHcpopMa:O:HH. )J:aHHbIH cpaKT OTpa)l(eH B pa6oTax 

Be.n;yll(HX y-qeHoIX B .n;aHHOH o6JiaCTH HHKOJiaeBa E.l1. H IllaMa51 Ill. CJie.n;yeT 

OTMeTHTh, 11To rr()TeH:O:HaJihHO .n;ocTH)l(MMDie rroKa3aTeJIH PCITI1 Harrp51MyIO 

3aBHC51T OT ypoBH51 Me)l(CHMBOJibHOH MHTepcpepeH:O:HH (MCI1) Ha BbIXO.Il:e KaHaJia, 

KOTOpa51, B CHny MYJibTHIIJIHKaTHBHOro xapaKTepa, rrpH yBeJIHlfeHHH CKOpOCTH 

rrepe.n;a11H, rrpHBO.Il:MT K OlllH6Ke rrpHeMa H3-3a IIOTepH pa3JIH1.JHMOCTH KaHaJibHDIX 

CHMBOJIOB, 11To, B HTore, orpaHHlfHBaeT rrporrycKHyIO crroco6HocTo TaKHX PCITI1. 

2. )J:aJioHeiflllee IIOBbillleHHe y.n;eJibHOH rrporrycKHOH crroco6HOCTH ):(JUI 

YKa3aHHoro KJiacca CHCTeM, Kor.n;a rrapaMeTpbI lfaCTOTHO-CeJieKTHBHOro KaHaJia 

H3MeH5IIOTC51 CJIY1faHHbIM o6pa30M, HaH6oJiee xapaKTepHoI ):(JI51 pa.n;HOKaHaJIOB 

.ri:eKaMeTPOBoro .ri:1mrra30Ha II TPe6y10T 06ecrre11eHH5I HerrpepoIBHOH o:o;eHKII 

rrporrycKHOH crroco6HOCTII B paMKaX rrepHo.n:a KBa3HCTa:O:IIOHapHOCTH, H 

a.n;arrTHBHOro orrpe.n;eJieHH51 HaCTPOeK PCITI1 .Il:Jl51 ee 3cpcpeKTMBHoro 

cpyHK:O:HOHIIpoBaHH51. 

YKa3aHHDie o6CT051TeJibCTBa orrpe.n;eJI51IOT aKTYaJihHOCTb 

rrpe.n;cTaBJieHHOH .Il:MCCepTa:O:IIOHHOH pa60TbI II rrepe11eHb OCHOBHDIX 3a.n;a11, 

KOTOpoie KoppeKTHO ccpopMyJIIIpOBaHDI II pellieHDI . B paMKax BbIIIOJIHeHHDIX 

HCCJie.n:oBaHIIH. 

2. Hay-iuaH uosu3ua pe3yJILTaTOB uccJieAOBauuii 

)J:JI51 pellieHH51 YKa3aHHOH Hay-qHOH rrpo6JieMDI COHCKaTeJieM B 

.Il:IICCepTa:O:HH 6oIJIH IIOJIYlfeHbI CJie.n:yIOII(IIe OCHOBHbie HaYl:JHDie pe3yJioTaTDI: 

HOBDie CBOHCTBa H 51BJieHH51 ):(JUI KOMIIJieKCHO-lfaCTOTHbIX xapaKTepHCTHK 

Y3KorroJiocHDIX rrap:o;HaJihHDIX .n;eKaMeTPOBhIX Ka.IIaJIOB, II03BOJUIIOII(He rroBoICHTh 

rrporrycKHYIO crroco6HocTb YKa3aHHoro KJiacca cpasoBI>IX PCITI1 IIIII1; co3.n;aHa 

HOBa51 TeopH51 - TeOpH51 pa3pelliaIOII(ero BpeMeHII, BKJII01faIOII(a51 B cefo.1: HOBhie 
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a,n:eKBaTHhie Mo,n:enH KaHaJIOB Ha 6a3e HOBoro napaMerpa - pa3peruaIOII(ero 

BpeMeHH, MeTO,I1;bI ou;eHKH nporrycKHOH cnoco6HOCTH H noMexoycTOH1:1HBOCTH, 

peaJIH3YIQII(He HX anropHTMbI H nporpaMMHOe 06ecne1:1eHHe, KOTOpbie, c O,I1;HOH 

CTOpOHhI, no3BOJIHIOT B peaJihHOM BpeMeHH ou;eHHBaTh nponycKHYIO cnoco6HOCTb 

peaJibHbIX COCTaBHbIX ,n:eKaMeTpOBbIX 1:1aCTOTHO-CeJieKTHBHbIX KaHaJIOB, a c ,n:pyro:H: 

CTOpOHbI - 06ecne1:1HTb a,n:anTHBHOe ynpaBJieHHe pe)KHMaMH pa60Tbl cpa30BOH 

PCIIlI I1IIl1 B u;enoM. 

TeopeTuqecKaH 3uaquMoCTb 3aKJII01:1aeTCH B TOM, 1:1To aBTopoM 

pa3pa6oTaHbI HOBbie MeTO,I1;bI o6pa60TKH MHOron03Hll;HOHHbIX 

cpa30MaHHnynHpOBaHHhIX H aMnJIHTy,n:Ho-<l?a3oMaHHrryJIHpOBaHHblX CHrHaJIOB Ha 

6a3e a,n:anTHBHoro ynpaBJieHHH pe)KHMaMH pa6oTDI <i?a30Bhie PCIIlI ITIIl1, 

cpyHKD;HOHHPYIOII(HX B 1:1aCTOTHO-CeJieKTHBHDIX KaHanax CBH3H npH 

Me)KCHMBOJibHbIX HCKa)KeHlfj{X, c u;eJihlO nOBDillieHHH HX nponycKHOH 

cnoco6HocTH. 

IIpaKTnqecKaH 3uaqnMOCTb 3aKJII01:1aeTcH B pa3pa6oTKe: HOBoro pe)KHMa 

pa60TbI - pe)KHMa «OKOH npo3pa1:1HOCTH», KOTOpbIH B cpe,n:HeM o6ecne1:1HBaeT 

nOBbillieHHe nponycKHOH cnoco6HOCTH B 1,2-1,9 pa3a; ,I1;0Ka3aTeJihCTBO 

B03MO)KHOCTH 06ecne1:1eHHH y,n:eJibHOH nponycKHOH cnoco6HOCTH B 9 6HT/(f'u;xc) 

npH HCnOJib30BaHHH <I>MH-4-cHrHana B KaHaJie c KOMnJieKCHO 1:1acTOTHOH 

xapaKTepHCTHKOH pe30HaHCHoro cpHJib'rpa, TO eCTb B pe)KHMe nepe,n:a1:1H Bbillie 

cKopocTH HaliKBHCTa; KOHu;enT peanmmu;HH <l?a3oBoli PCilli I1IIl1 ,n:AA 

napu;HaJII>Horo 3Kf'u; ,n:eKaMerpoBoro KaHana c ,n:oKa3aHHhIM BhIHrpb1rueM no 

noMexoycTOH1:1HBOCTH (Ha 5,93 ,n:E) H nporrycKHOH cnoco6HOCTH (He MeHee 1:1eM Ha 

25%) no cpaBHeHHIO c pe3yJinTaTOM ,n:ocTHraeMI>IM B paMKax cTaH,n:apTa STANAG 

4539 ,I1;JIH KaHaJia co cne,n:yIOII(HMH napaMeTpaMH: MOII(HOCTb JIY1:1eli o,n:irnaKOBa, 

3a,n:ep)KKH Me)K,n:y ny1:1aMH paBHhI 185 MKC, ,n:onneposcKoe pacruHpeHHe cneKrpa He 

npeBOCXO,I1;HT 0,5 f'u;; HOBhie MeTO,I1;bI aHanorosoro-u;H<l?poBOH o6pa60TKH 

cHrHanoB; HH)KeHepHnie MeTo,n;DI aHaJIH3a 3cpcpeKTHBHOCTH <i?a30BhIX PCIIlI I1IIl1 

Ha 6a3e TeopHH pa3peruaIOII(ero BpeMeHH. 
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3. 060CHOB3HHOCTb H )J.OCTOBepuocTb OCHOBHbIX pe3yJihT3TOB 

)J.HCCepTaU.HH 

,z::t;ocTOBepHOCTb HayqHbIX IlOJIO)l(eHHM IlO.D:TBep)l(.n:aeTC.SI pe3yJibTaTaMH p.SI,n:a 

HayqHO-HCCJie,n:oBaTeJibCKHX H OilblTHO-KOHCTPYKTOpCKHX pa6oT' npoBepKOM 

pa3pa6oTaHHbIX MO,n:ene:H: H anropHTMOB B xo.n:e npoBe,n:eHH.SI HaTypHbIX 

3KcnepHMeHTOB c pa.n:imTeXHHqeCKHMH CHCTeMaMH nepe,n:aqH HHcpOpMaQHH. 

HayqHhie noJio)l(eHH.SI, BbI.D:BHraeMbie ,n:JI.SI 3a~HTbI, H BbIBO.D:bI no pe3yJibTaTaM 

BbIIIOJIHeHHbIX HCCJie,n:oBaHHM, o6oCHOBaHbl H ony6JIHKOBaHbl B 4 7 HayqHblX 

Tpy.n;ax. ABTopecpepaT ,n:HccepTaQHH o6ecneqHBaeT .n:ocTaToqHo nonHoe 

npe,n:cTaBJieHHe o CTPYKType H co.n:ep)l(aHHH ,n:HccepTaQHOHHOM pa6oTbI. 

4. Ocuosub1e ue)J.OCTaTKH 

B aBTopecpepaTe BbI.SIBJieH p.SI,n: He,n:ocTaTKOB, KOTOpbie TPe6yioT OT aBTopa 

.n:onOJIHHTeJibHbIX IlO.SICHeHHM: 

1. I-fa aBTOpecpepaTa He.SICHO, KaKHe HOBbie cpH3HqecKHe CBOMCTBa H 

.SIBJieHH.SI paCCMOTpeHbl B .D:HCCepTaQHH, KOTOpbie Il03BOJI.SllOT IlOBbICHTb 

nponycKH)'lO cnoco6HocTb (nepBoe noJio)l(eHHe, BbIHOCHMoe Ha 3a~HTy). KpoMe 

Toro, cpopMYJIHpOBKa nepBoro IlOJIO)l(eHH.SI, BbIHOCHMoro Ha 3a~HTy, He 

HCIIOJib3yeTC.SI B 3aKJIJOqeHHH ,n:HccepTaQHH. 

2. Ha ocHoBaHHH KaKoro KpHTepH.SI 6I>rn<t. BbI6paHa peanH3aQH.SI 

,n:eKaMepoBoro KaHana ,n:JI.SI cpaBHeHH.SI pe3yJibTaTOB, .n:ocTHraeMbIX 3a cqeT 

rrpHMeHeHH.SI TeopHH pa3pernaIO~ero Bpe~~rnHH B paMKax cTaH,n:apTa STANAG 

4539. 

3. KaKHe 3HaqeHH.SI HeCTa6HJibHOCTeM ITO CHMBOJibHOM CHHXpOHH3aQHH 

Tpe6yeTC.SI o6ecrreqHTb B paMKax rrpe.n;naraeMoro · KoHu;errTa <l_)a3oBo:H: 

pa,n:HOTeXHHqecKOM CHCTeMbl c rrocne,n:oBaTeJibHOM rrepe,n:aqe:H: HHcpopMaQHH .ll:JI.SI 

.D:OCTH)l(eHH.SI rrpo,n:eMOHCTPHPOBaHHOro BbIHrpbIIIIa «rrporrycKHa.SI crroco6HOCTb -

IIOMexoycToliqHBOCTb». 

4. Mo)l(eT JIH rrpou;e.n:ypa aHaJIHTHqecKo:H: KnacTepH3aQHH o,n:HHaKOBbIX 

IIOJIHHOMOB 6bITb peanH30BaHa rrpe,n:BapHTeJibHO. .n:o opraHH3aQHH npou;ecca 

nepe,n:aqH IlOJib30BaTeJibCKOM HHcpopMaQHH? 
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y Ka3aHHbie 3aMeqaHH51 HMelOT peKOMeH)l,aTeJibHbIM H yToqH5JlOIIIHH 

xapaKTep, B u:eJIOM He BJIM5IlOT Ha 3HaqHMOCTb pe3yJibTaTOB H o6IIIHH HayqHhIH 

ypoBeHb )l,HCCepTaU:HH. 

BLIBO)J, 

1. CyJJ,51 no aBTopecpepaTy, JJ,HccepTaU:M51 JiepHepa H. M. npeJJ,cTaBJI5IeT 

co6oii 3aKOHqeHHyIO HayqHO-KBaJIM<pHKaU:HOHHyIO pa6oTy, B KOTOpoii aBTOpOM 

caMOCT051TeJibHO perneHa aKTYaJibHa51 HayqHa51 npo6JieMa, HMeIOIIIYIO BmKHOe 

3HaqeHHe )l,JI51 nOBbIIIIeHM51 nponycKHOH cnoco6HOCTH pa)l,HOTeXHHqecKHX CHCTeM 

Pocc:aiicKoii <l>eJJ,epau::a:a. 

2. CoJJ,ep:arnH::ae JJ,HccepTaU:HH cooTBeTCTByeT nyHKTaM 9-14 nacnopTOB 

cneu:HaJibHOCTH 2.2. 13 «Pa)l,HOTeXHHKa, B TOM q:acne CHCTeMbl H ycTpOHCTBa 

TeJieBH)l,eHH51» H 2.2.15 «CHCTeMbI, ceTH H ycTpOHCTBa TeJieKOMMJHH:KaU:HH» 

(TeXHHqecKHe HayKH) . 

3. .D::accepTaU:M51 cooTBeTCTByeT TPe6oBaHM5IM nocTaHoBJieHM51 

ITpaBHTeJihCTBa Pocc:aiicKoii <:t>eJJ,epaU:HH OT 24 ceHT516p51 2013 r. N!~ 842 

«0 nop51JJ,Ke np:acy:>K)l,eHM51 yqeHbIX CTeneHeii», B peJJ,aKU:HH OT 25 51HBap51 2024 r., 

a ee aBTOp, JiepHep Hnn51 M:axaiiJIOBHii, 3aCJIY)l(HBaeT npHCY)l(JJ,eHM51 eMy yqeHOH 

CTeneHH )l,OKTOpa TeXHH:qecKHX HayK no cneU:HaJibHOCT51M 2.2.13 «PaJJ,HOTeXHH:Ka, 

B TOM q:acne CHCTeMbl H ycTpOHCTBa TeJieBH)l,eHM51» H 2.2.15 «CHCTeMbl, ceTH H 

ycTpOHCTBa TeJieKOMMYHHKaU:HH». 

0T3bIB Ha aBTOpecpepaT )l,HCCepTau:uH: paCCMOTPeH H O)l,06peH Ha 3aCeJJ,aHHH 

HayqHo~TeXH:aqecKoii ceKU:HH IIayqHo-:accneJJ,oBaTeJibCKoro u:eHTPa 

TeJieKOMMYHHKaU:HOHHhIX TexHonor:aii BM<:t>, Kopa6eJibHhIX KOMnJieKCOB H 

cpeJJ,CTB o6MeHa HHcpopMau;Heii H pa3Be)l,KH IIayqHo-:accneJJ,oBaTeJihCKoro 

HHCTHTyTa onepaTHBHO-cTpaTer:aqecKHX :accneJJ,oBaHHii BM<:t> <t>rKBOY BO 

«BoeHHhiii yqe6Ho-HayqHniii u:eHTP BoeHHo-MopcKoro <:t>noTa «BoeHHO-MopcKa51 

aKaJJ,eMM51 HMeHH AJJ,M:apana <:t>noTa CoBeTcKoro CoI03a II.r. Ky3HeU:oBa», 

npOTOKOJI N!~ 2 OT 16.02.2024 r. 
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0T3bIB COCTamun1: 

HayqHbIM COTpy,n:HHK HayqHo-Hccrre,n:oBaTerrbcKoro u;eHrpa 

TerreKOMMYHHKa:u;HOHHbIX TexHorrorHH: BM <I>, Kopa6errbHhIX KOMnrreKCOB H 

cpe,n:cTB o6MeHa HHcpopMau;Heli H pa3Be,n:KH HayqHo-Hccrre,n:oBaTerrbcKoro 

HHCTHTyTa onepaTHBHo-cTpaTerwiecKHX Hccrre,n:oBaHHM BM<I> <I>f'KBOY BO 

«BoeHHbIM yqe6Ho-HayqHhIM u;eHTp BoeHHo-MopcKoro <I>rroTa «BoeHHO-MopcKIDI 

aKa,n:eMIDI HMeHH A,n:MHparra cI>rroTa CoBeTcKoro CoI03a H.r. Ky3Heu;oBa» 

.IJ;OKTOP TeXHHqecKHX HayK 

CTaprrrnli HayqHbIM COTpy,n:HHK 

«JJ » cpeBpamr 2024 r. 

IlaXOTHH 

Brra,n:HMHp ArreKcaH,n:poB}lq 

CTaprrrnli HayqHbIM COTpy,n:HHK 14 HayqHO-HCCrre,n:oBaTeITbCKOro OT,n:erra HayqHo

HCCrre,n:oBaTeITbCKoro u;eHTpa TerreKOMMYHHKaQHOHHbIX TexHorrorHli BM Cl>, 

KOpa6errhHbIX KOMIIITeKCOB H cpe,n:CTB o6MeHa HHcpopMau;HeM H pa3Be.IJ;KH HayqHo

HCCrre,n:oBaTeITbCKoro llHCTHTyTa orrepaTHBHO-crpaTerHqecKHX HCCrre,n:oBaHHM 

BM<I> <I>f'KBOY BO «BoeHHbIM yqe6Ho-HayqHhIM u;eHrp BoeHHo-MopcKoro 

<I>rroTa «BoeHHO-MopcKasr aKa,n:eMIDI HMeHH A,n:MHparra <I>rroTa CoBeTCKoro CoI03a 

H.r. Ky3Heu;oBa» 

KaH.IJ;H.IJ;aT BOeHHbIX HayK L(bIBaHIOK 

« /..7 » cpeBparr.sr 2024 r. 

<I>e.n:eparrbHOe rocy,n:apCTBeHHOe Ka3eHHOe BOeHHOe o6pa30BaTeITbHOe yqpe)l(,n:eHHe 

BbICIIIero o6pa3oBaHIDI HayqHo-Hccrre,n:oBaTerrhcKHM u;eHrp 

TerreKOMMYHHKaQHOHHbIX TexHorrorHli BM<I>, Kopa6errbHbIX KOMrrrreKCOB H 

cpe,n:cTB o6MeHa HHcpopMau;Heli H pa3Be,n:KH HayqHo-Hccrre,n:oBaTerrbcKoro 

HHCTHTyTa orrepaTHBHo-crpaTer}lqeCKHX Hccrre,n:oBaHHM crpoHTeIThCTBa BM Cl> 

BoeHHbIM yqe6Ho-HayqHhIM u;eHTp BM<I> «BoeHHO-MopcKa.sr aKa,n:eMIDI» HMeHH 

A,n:MHparra <I>rroTa CoBeTCKoro CoI03a H. r. Ky3HeQOBa» MHHHCTepcTBa o6opOHbI 

PoccHlicKoli <I>e.n:epau;HH 
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