
OT 3hlB 

Ha aBTOpecpepaT )lHCcepT~HH 11.JJDH MHxaiinOBWia flepHepa 

Ha TeMY «Mo)leJUI H MeTO)lbJ IlOBbillleHH$1 nponycKHOH cnoco6HOCTH pa,n;HOTeXHH"IeCKHX 

CHCTeM nepe)],alfl:l HHcl>OpMarurn B '"laCTOTIIO-cerreKTHBHbIX KaHanax CB$13H c Me:>KCHMBOJlhHblM11 

HCKa:>KeHIDIMH», npe.n.cTaBJieHHOH Ha COHCKaHHe r1eHOH creneHH JJ.OKTOpa TeXIDl"leCKUX HaYK 

no cneuHanbHOCrnM 

2.2.13. Pa,n;uoTeXHHKa, B TOM lfHCJie CHCTCMbI H ycTpOHCTBa TeneBH)leHIUI; 

2.2. 15. CHcTeMhI, cern H YCTPOHCTBa TerreKOMMYffHKai.nlli 

AKm VaJZbHocm b pa6omb1. Ha cospeMeHHOM 3Tane pa.3BHTH$1 InHpoKoro J<Jlacca 

pa.rtHOTeXHH'ieCKHX CHCTeM nepe.naq}f HHcl>OpMaUHH (PCil11), K.JIIOl:JCBOH Hayl:JHO-TeXHHl:JeCKOH 

npo6neMoi1 ocrnerca rrosnrmeHHe y.nenbHOH nponycKIIOH crroco6HocTH cny>Ke6HbIX uncl>poBbIX 

p3,llHOCHCTeM, cl>YHKUHOHHP)'lOW.HX B HenpepbIBHbIX l:JaCTOTHo-ceneKTIIBHhlX KaHanax CBH3H, B 

nepsyio oqepe.Ub Tex HX HHX, KOTOpbie pa60TaIOT B HOHoccpepHblX .neKaMeTpOBbIX KaHanax CBH3H. 

C yt-leTOM 06beMa nepe,IlaBaeMOH HHcl>OpMaI(HH :na np06JieMa HaH60nee aKTyaJibHa .[(JIH 

cpe.nHeIIIHpOTHhIX TPacc. 

Cne.nyeT OTMeTlffh, YTO pemeHRe )laJIHOH npo6neMbl cpeHoMeHonorHqecKH CBH38HO c 

Heo6XO)lHMOCTblO o6ecnel.feHH.st CT:.eMa m-1cpopMaum1 nptt HaJlliYJrn Me>KCHMBOJlhllbIX HCKa)KeHHH 

(MCH), KOTOpbie npH yBeffii~IeHHH CKOpOCTH nepe.uaYH npHBO)lj{T K HeCOKpaTHMOH sepOHTHOCTH 

OWH6KH Ha CHMBOJI, n pH CKOpOCTa:X 6JIH3KHX K CKOpOCTH HaHKBHCTa HJIH npeaocxo.nmn,mc ee. 

IlpH 3TOM, aHaJIH3 )lOCTYilHolX rry6JIHKaUHM se.uyw.Hx OTeqecTBeHlil>IX H 3apy6e:>KHhIX HaYl:JHhIX 

WKOJI YKa.3bIBaeT Ha TOT cl>aKT, l:JTO )lJIJI YKa.38HHOro KJiacca KaHaJIOB HaHJIY'"iIDHMH 

IlOTPefonenbCKHMH CBOHCTBaMR (KaK no IIOMexoyCTOittIBBOCTH, TaK H no cneKTPaJibHOH 

3cpcl>eKTHBHOCTH) o6na.uruor pa,n;HOTeXHH'"ieCKHe CHCTeMbl c nocne.uosaTeJThIIOH nepe)la'4eH 

HHcl>OpMaUHH (PCTIJ1 IlITH), qacTOTa nepe.na'4H KOTOpblX He H3MelUieTCSI B rrpouecce nepe,natru 

1rncpopMauHOHHOro coo6meBHJI. 0.l(HaKO HCIIOJihJyeMbie B HHX c~eCTB)'lOIII.He pememui., K 

KOTOphlM OTHOC.SITCSI KaK KaHaJibllble BbipaBHHBaTeJIH (JIHHeHHOie, .npo6Hhle, c o6paTHOH CBH3h no 

pememuo, perneT"lfaTbIC '.)KBanaibepbl» TaK k-MeTO)lhl OilTHManbHOH o6pa6oTKH CHrHaJIOB, HMelOT 

cycnecTBeHHbie arrropl-ITMHqecKHe H KOHCTpYKTHBHble orpaIDtYeHHJI, npHBO.LJ)lllJ.He K CJIO)l(HOCTH 

HJIH HeB03MO)KHOCTH HX HCilOJib30B8.HH.s! npH CKOpOCTax nepe,ual:JH BbIWe CKOpOCTH H aID<.aHCTa 

(BCH) H mpe6yem nOUCKa 1-106020 cucmeMll020 nooxoo U MemoOOB K peweHHIO YKa.3aHHOH BbTUJe 

uarrnoH rrpo6neMI>I. 

y Ka.38HHhie o6CTO.sJTeJihCTBa onpe.LlemuoT arcryaJibllOCTb .UHCCepTauHOHHOH pa60Tbl 

COHCKaTem1. 

HaV'lllaR 11oa10 11a, m eopemu11ecKaR u npaKmu11ecKaR. Jlla'lwuocmb 

1. P a.3BHTHe MeTO.na Me.nrre1rno MeHaIOUJ.HXC.SI aMnnHTY.U C.H. Earnu osa H IIOJ1y"lfeHHhie c 

ero IlOMOUJ.bIO HOBhie cp1nK4eCKHX CBOHCTB H HBJiellHH, liCilOJ1h30BaHHe KOTOp bIX Il03BOJUle'T 

nOBbICHTh y,neJibH)'lO nponycKHyIO cnoco6HocTb cl>a.30BhIX PCITH I11TI1 np11 HaJlllt.rn.H MCH B 

'4aCTOTHo-ceneKTHBHhlX KaHanax CBH3H. 

2. Cpe.nH IIOJiytleHHOIX HOBbIX Q>H3Ht:IeCKHX CBOHCTB H HBJiem tH, 6a.30BblMH )l)ISI 

pa.3pa6onurnoii aBTopoM TeopHH pa.3pewa10mero apeMeHH .urra YKa.38HHoro KJiacca PCITH 

SIBmlEOTC51: 1) HaH6om.wee BpeMSJ YCTaHOBJie!UU[ CT8UHOHapttoro 3HaqeHID! MfHOBeHI-IOH cl>a.JOH, 

B TOM t.n1cnc H npH HaJIHq}{H OllHOBpeMeHHbIX CKR4KOB aMilJIHTY.llbI, )lOCTnraerca npH 3HatJemurx 



CKal£Ka ¢a.3bl 6IDl3KHX K ±90°' a CTeneHb 6nH30CTH on penellle'rCH .nonyCTHMOH ourn6KOH 

ycTaHOBJleHIDI no cpa.Je; 2) B03MO)l(HOCTb nOBblllleHH.sI CKOpocn1 nepe.nat.£H 1rncpopMaI.{J.Uf B 

4aCTOTHO-ceneKTHBHbIX KaHanax CBSl3H ("C.JCKC) npH Ha.JIH'lilH 3aTyxaIOI.l.UiX KOJie6aHHH 

,LlOCTHraeTCSl 3a CtfeT H.COOJib30BaHR.sl MOMeHTOB speMeHH, Kor.ua HH¢opMaTHBHbie napaMeTpbl 

IlbIXO.llHOfO rrpouecca .nocnrrruoT CBOHX CTaI.UiOHapHbIX 3HatJeHHH ,l(O OKOHqaHHjl npouecca 

ycTaHoeneHIDI. CTpaKT1111ecKM perum3auIDI H Hccne.u.oswme .llaHHoro 3cp¢eKTa 61>mo 

11cnonb30BaHo .um1 opraHH3amm Hosoro pe)f{HMa pa6oThl cpa3oBbIX PCfll1 I1ITI1 - pe)f{HM «OKOH 

np03pat.UIOCTH». 

3. CoJJlaIIHe Jl)UI KJiacca <}>a.JOBI.IX PCfll1 fITIYI HOBOH TeopHH - TeOpHH pa.3pemaromero 

npeMeHH. K ee OTJIHl-IBTeJibHblM oco6ellllOCUIM MO)l(HO OTHeCTH: HOBble MaTeMan1qecKHe 

MO.lleillf, SlBJlIDOWHeCSl a,neKBaTHblMH peanbHbIM cpenHeIID!pOTHbIM .ueKaMeTpOBblM KaHanaM, c 

yt.teTOM BJlHSIHHJI BhfXOMblX uerreu nepe,n:aT\IHKa H JIHHeHHOfO pa,ro10TpaKTa npHeMHHKa; HOBhJH 

no.uxo.u K oueHKe n p onyCKHOH cnoco6HOCTH c HCTIOJib30B8HHeM HOBoro CHCTeMHOfO napaMerpa 

- «pa.3pemruomee apeM.st»; Jl)UI YJ<a.3aHHbIX KaHanOB C03.LlaHbl HOBbie MeTO.ZU,I oueHKH HX 

nponycKHOH cnoco6HOCTH c HH3KOH BhP-il1CJTHTeJibHOH cnQ)KHOCThlO, He JaBHCSIIIUie OT o6beMa 

KaHaJlhHOro ru1cpasHTa, l:iJTH HMe10w.11e noCTOSIHH)'IO BbfCIHCJlHTeIIbHYIO cnO)l(HOCTD; 

perurn3y10lll.Re ax anropHTMbI H nporpaMMHoe o6ecneqeHHe, o6ecrre1IKBaIOI.IUie no.rryqcHHe 

ou.eHOK .nmnenhHOCTH KaHanhHOfO CHMBOJla H rrponycKHOH cnoco6HOCTH B peaJibHOM speMeHH; 

HOBhlH MeTO.U OQCHKH 3¢¢cKTHBHOH IlaM111H Kattana, KOTOpblH .sIBm1erc.si: HeCTaTKCTHlfeCKHM. 

4. B paMKax pa.3pa6oTaHHOH COHCJ<aTeJieM TeOpHH .H pa.3BHTOro MeTO.na Me}lneHHO 

MellHIOllI.HXCSl aMilJIBTy .n. 6hUIO Il0Ka.3aHa H ITOJ{TBep>K.LlCHa trncneHHblM 3KCnepKMeHTOM 

B03MO)f{HOCTb noshnneHH.sI nporrycKHoli cnoco6HOCTH PCnH nIIl1 a cpe,!l.HeM a l ,2 ... 1,9 pa.3a 3a 

C4eT HOBOfO pC>KHMa, B03HHKaIOmero B "C.JCKC, y KOTOpbIX HMnynhCHru! xapaKTepHCTHKa 

HCIThlTbIBaCT 3aTyxaIOwHe KOJle6attIDI B rrpouecce ycTaHOBJieHHSI, - T.H. pe)l(HMa «OKOH . 

npo3pall11ocTH» . 

5 . .D,illl JIHHeHHOfO npHeMHHKa, <l>YHKUHOHHpyroll.{ero B COOTBeTCTBHH c npHHI.{HnaM.H: 

Teop1rn pa.3pemruomero speMeHH, nonyt.teHo ttosoe npaaHno Bbroopa 3HaqeHH11 Ha'ianbHOH ¢a'3br 

CHfHaJibHOro C03Be3)l.HSI mui 06ecneqe1-JH.R. IIaH6om,meH noMexoycToii:q11soCTli H OTCYTCTBHSI 

ttec0Kpan1Moli ourn6KH Ha cHMBon, BhneaHHOli MCH. 

6. nonyt.teHa HOBru! oueHKa IlOTeHUHaJlhHQj;i nporrycKHOH cnoco6HOCTH B 3aMKHYTOH 

<lJopMe, KOr,!l.a rrpHeM OCyr.D.eCTBmleTCSI c nOMOWbJO mtHdhrnro npHeMHHKa Jl)UI qcK C c 

KOMnneKCHO-qacTOTHOH xapaKTepHCTHKOH pe30H8HCHOro ¢H.Jlbrpa, B KOTOpOM nepe,!l.aqa 

imcpopMal{HH rrpOH3BO.LJ.H.TbC51 c IlOMOllI,bJO <l>MH-n - CHTHana. 

7. CToKa.JaHa B03MO)f{HOCTb .nocTH)f{eIIHH ynenLHOH nponycKHOH cnoco6ttocTH s 9 6HT/ 

(fuxc) 110 rrpH HCTIOJTL30BaHHH <l>MH-4-c11rnana B Y.CKC c KOMnneKCHO qacTOTHOH 

xapaKTepHCTID<OH pe3oHallCHOfO cpHJib'Ipa. 

8. f1pe.ncTaBJieH KOHUeDT HOBOro T~XHH4eCKOro pemeHHH, peaJIH3yroIIJ.Hli npHHI.UUlbl 

Tcopmt pa3pernruomero speMeHH, a <}>opMe cl>YHKUHOHaJlhHOH cxeMbJ <}>a3osoii PCTIM I1IIl1 c 

a)laJITHBHbIM ynpasnern:teM Jl)UI HOHoccpepuoro cpe.nHelIIHpOTHOro .ueKaMeTpOBOfO Kattana CBSl3K 

c TIOJIOCOH nponycKaHHH 3 Kf I.{ c nepHO,IlOM KBa3HCTal.{HOHapHOCTH He MeHee 300 MC. 

9. Pa.3pa6oTaHhI MeTO.zu,1 ouettKH noMexoycTO.HqnsocTH .umr YKa.JaHHoro KJiacca cpa30BbIX 

PCCTl1 nntt. 

10. )l,;rn npaKTH4eCKOH pea.JIH3aI.l.HH HOBOro TeXUHlfeCKOfO pell.IeHHSI PCCTYI nnM 
asTOpOM 6burn pa3pa6oTaHhJ opHrnHanbHb!e pewemu1 no aHanorosoro-u11¢poaoii o6pa6oTKe 

cHrnanos; onpe.n.eneHhJ TPe6oBaHHSI B ¢opMe npaI<THqecKHX peKOMeH)laUHH K no.n.cHCTeMaM 



¢a.JosoH: PCIU1 TI11H, oa.eHetto smurnHe .necTa6HJIH311pyiom11x ¢aKTopos, csoii:cTBeHHhIX 

yKa.JattHbIM rnmlM Kru1anos, Ha noMexoycTOH'IHBOCTb H nponycKHYFO cnoco6HocTh. 

TioKa.JaHo, qTO )J.JUl .neKaMeTposoro HOHoc<t>epHoro Ka.Hana c nonocoH: nporrycKamu1 3 I<l'IJ,, 
B KOTOpOM MOW.HOCTb .rryqee OJl.HHaKOBa. 3a,nep)l(l(H Me)l(,l(y rryl.faMH COCTaJ3IDllOT 185 MKC, a 

JlOnJJepOBCKOe paCWHpemre CileKTpa He rrpeBOCXO,lUIT 0,5 fu, npe,llJlaraeMbIB KOHIJ;enT ¢a.30BOH 

PCCTM nnM no3aom1eT 06ecnetU1Th BblHTpbrm no nponycKHoli cnoco6HOCTH 6onee, qeM Ha 25%, 
a no noMexoycTOHLIHBOCTH - He Mettee l.JeM Ha 5,93 .n.6 np11 sepoHTHOCTH OlliH6KM Ha 61u, paBHOH 

I 0-3 no cpasHeHHJO c pe3yJibTaTOM .uocrnraeM:bIM B CTatt,llapTe ST ANAG 4539. 
11. Pa.Jpa6ornHbI HOBhle HH)KeHepHbie MeTO.Zlbl aHaJIH3a 3cpcpeKrnattocTH cpa.JOBbIX PCTIM 

11TIVf, KOTOpbie B nOJIHOH Mepe n03BOIDDOT npOH3BeCTH: aHaJIH3 OCHOBHbIX CBOHCTB «OKOH 

11p03pat.IHOCTH» c yqeToM BJJR.lllIHeM cpopMbI A \.fX 4CKC H oun160K IDMepeHHii; ou;em<a 

.llOCTH)KHMbJX 3Ha'tfemdf: y.neJJbHOH nponycKHOH cnoco6HOCTH 3a C'ieT «OKOH npo3paqnoCTH» H 

B03MO>KHOCTb HX npHMeHeHIDI ,ZJ.JUI IlOBbtweHH.SI nponyCKHOR cnoco6HOCTH ,llJUI 

paccMaTp1rnaeMoro KJJacca PCIIl1. 

Teopemu'leC1'QJl 3HG'lUMOCmb pa6ombl ouccepmalfUOllllOU pa6ombl 3aKJll-Ol.faeTCjl B 

pa.3BHTHH MeTO.D,a Me,llJleHRo MemnOl.1.{HXCjl aMilJlHTy.U., BbUIBJiemm c ero IlOMOll{blO HOBbIX 

cj>H3Hl.feCKEIX H CHCTeMHblX CBOHCTB H jlBJiemu1, KOTOpbie Il03BOJUIFOT IlOBbICHTb nponycKHyJO 

cnoco6ttocTb cpa.30BbIX PCTIJiI TITIH np.1:1 MCM a l.faCTOTHo-ceneKTHBHbIX Kananax cssr3H, 

pa.3pa60TKe MSI HHX HOBblX MaTeMaTHtieCKRX MO.ner1eH., aHaJIHTlfl.feCKHX H tUICJieHHbIX MeTO)lOB 

ouenKM nponycKHOH cnoco6ttocTH ua 6a.Je TeopHH pa.3pcmruomero speMeHH, Mero.nos oueHKR 

HX IlOMexoyCTOHlfHBOCTH, B TOM t.IHcne npH llaJJ.H'tfRH MaJJ.blX n.onnepOBCKHX pacwupenwi:x 

cneKTpa. 

flpaKmU'leCKQJl 3HQl/UMOCmb OuccepmalfUOHHOU pa6ombl 3aKJllOtJaeTC.sI B TOM, "!TO Ha 6a.Je 

HOBOH pa.3pa60TaHHOH TeOpHH pa.3pewaiomero apeMeHH npRMe.mneJJbHO K cpe,zwewwpOTHbIM 

JleKaMerpoBbIM HOHoccpepHhIM TpaccaM nonyqeHa HH>KeHepHaSI MeTO,llHKa, nocrpoeHHM Ha 6a.Je 

Teopirn pa.3pewa1owero speMeHH, KOTOpM no3BOJJJ!eT co3.u.aTb HOBbIH KJiacc <i>a.JOBbIX PCIIl1 

TITIM .llIDI cpe1l11ew11poTHI>IX L(KMB-Kattanos 11 npose.neHH.sI HMOKP no cooTBeTCTByJOmeli 

TeMaTHKe .ll.JUI CJiy)Ke6HblX CHCTeM, qTQ no.nTBep)K}leHo COOTBeTCTBYJOmHMH aKTaMH H 

CBH.LJ.eTeJlbCTBaMH ua nporpaMMHoe o6ecne"tieHHe H naTenTaMH Ra cnoco6h1 11 ycrpo.Rcrna. 

AsTope<t>epaT rro3som1er o6'bCKTHBHO Ol.leHHTb cymttOCTb BbIDOJIHeHHbIX Hay4Hhix 

HCCJJe.D,OBaIDl.H H nO.ll)"'IellHblX pe3yJJbTaTOB, 110Ka.3bIBaeT 60JibllIOH 06'beM TeopeTHtieCKOH H 

3Kcnep11MeHTaJJ.bHOH pa60Thl B cpe.u.e MathLab, a TaK)Ke ca11..neTeJibcTsyer o nrnpoKoi1 anpo6amm: 

pe:!yJlbTaTOB pa60Tb1. BbIBOD.bI H 3aKJ1JOqeHffjl n.ocTaTOtJHo o6octtosattbI H noJIHOCThJO oTpa)KaIOT 

OCHOBHble Ha)"lfHble H npaKTHtfCCKHe pe3yJJbTaTbI .n11ccepTaUHOHHOro HCCne.u.osaHffjl. B I<at.IeCTBe 

3aMe4aHHH, cne.n.yeT YKa.JaTb cneJJ.yFOuuie. 

I . CoHCKaTeJJeM He IlOKa.3aHO, HaCKOITbKO nJIOTHyIO, He 3aBbIIIleHHYIO ouem<y o6ecnet.IHBaeT 

HCCTaTHCTH'ieCKHH MeTO)l ou.eHKH 3¢cpeKTHBHOH naMsrm, llOCKOJlbKY OH HCilOJib3YeT 

Ma.>1copttpyiomne pj!_.IJ.bI. 

2. Vf3 a13TOpe<l>epaTa He.sICHO, KaK.HM o6pa.30M peaJJ.H3YeTC.sI aHaJJ.HTHt.JeCKaSI KJiaCTepH3au;R.sI 

O.UHllaKOBbTX cnaraeMblX B IlOJUl llOMax, KOTOpble Tpe6yJOTCH paCCtfHTaTb npH pewe1rn.H 

ypanHem1li ,llJUI CHH)Kemur BbNHCJlHTeJibHOH CJIO>KHOCTH. 

B a.eJIOM, HC06XOD.HMO OTMeTHTb, 'ITO OTMelfeHHI>Ie 3aMetfaHH.sI He CHH)K3.IOT Bbl COKOro 

ypOBH.sI" npe.ncTaBJJeHHOH pa60Tbl. 

CtfHTaIO, tfTO ,n:11cceprnuaoHHa.5! pa6orn ua TeMy «Mo,n:errn H MeTO,D;bI nosr.rrneHHjl 

nponycKJIOH cnoco6HOCTH pa,nuoTexmrcreCKHX CHCTeM nepe.na'Ill HHcl>opMauHH B t.JaCTOTl-10-

ceJJeKTHBHbfX Kauanax CB.sI3H c Me)KCHMBOJlbHbIMH HCKa)KCHIDIMH» Y.llOBJTeTBOpjleT Tpe6osaH'HjlM 



ceneKTHBHblX KrutaJiax CBSl3H c Me)l(CHMBOJlbHbIMH HCKa)f(eHHSlMH» y.uoaneTBOpSleT Tpe6oaamrnM 
nn. 9-14 CTono)f(emrn o nop51,llKe rrpe:cy)J(,L1eHHJ1 ylJ.ettbLX CTenette.H, a ee asTop, JiepHep l1JII>H 
M11xa}{nos11~, 3ac.rry)l(HaaeT npe:cy)l(JleHHSl eMy ylJ.ettoii cTeneHH .uoKTOpa TexHWiecKHX Hayi< no 
cneuHaJJbHOCTHM: 2.2.13. Pa.rmoTeXHHKa, B TOM lJ.HCJie CHCTeMbl H ycTpoifoTBa TeneBH,lleHHH; 
2.2.15. CHcTeM&I. CeTH H ycTpOHCTBa TeneKOMMYHHKau11i1. 
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