
I4HHOBaUI{tM

OT3bIB BBNI/IuBII O PIAHI,I3AUUPI
Ha .{uccepralll4oHHyro p a6 ory Moxceuu Turr,rypa tr{cxaronu rra Ha reMy

<< Orso cureJrbH ar [epeAaqa r,rn S opvra \uvr Ha o cH o Be xaorurle c KIIX

paAuor4MnynbcoB)>, [peAcraBneHHyro Ha cor4cKaHlre yrreHofi creneur4 KaHAI,IAara

Susuxo-vrareMarr{rrecKr4x HayK no cnerlrlaJrbHocrrr 1.3.4 - <Pa4IzoQusraxa>

[nccepraqus MoxceHr{ T.I4. srrnoJrHeHa e IrIP3 un. B.A. KorelrHIaKoBa PAH z

rrpoAoJrxraer rIr{KJr r4ccJreAoBauuir, Koropbre FeAyrcr n IrIPS erna. B.A.KoreJIbHlIKoBa

PAH ro reMaruKe npzuerieuz-a xaorr{qecKlrx rore6asuft nnfl 3a1ar. nepeAatrz

r,rHsopvraqrau. [vcceprarluoHHar pa6ora nocBrqeHa axryaruuofi npo6leue

paspaSoucra HoBbrx rrpuHuunoB nocrpoeHrr{ cr4creM cBfl3r4 c I4crIoJIb3oBaHI,IeM

IkrHaMr.tecKoro xaoca. Anropou fipeAnoxeHa v HccneAoBaHa npqMoxaorl4qecKar

cxeMa orHoclrrerusofi nepeAarrvlnpuetv,a nu$opuaquu, Koropat rro3BoJlter

ycrpaHr4Tb QyHAaMeHTaJrbHbre ofpaHHqeHu-r, npl4cylque TpaAHIIUOHHbIM

HeKorepeHTHbrM xaorlrrrecKuM cxeMaM cBr3I4. Pa6ora nocBtu{eHa MeroAy nepe,qaqu

Hn$opuarlr4r4, ocHoBaHHoMy Ha orHoczremHofi cxeMe MoAynsIIHu xaorl4r{ecKoro

cr{rHaJra. OruocureJrbHbre MeroAbr MoAynflIII,Iu ne rpe6yror HanI{r{I4t Kortuu onopHoro

xaorr4qecKofo crrrHaJra B rrpHeMHLIKe, rITo ueo6xognvto rnfl ocytuecrBreHnfl

KorepeHTHbrx MeroAoB rrprleMa. Cyulecrnyoque cxeMbr orHocl,ITelruofi ilepeAarll4

(DCSK, CDSK, FM-DCSK) o6naAaror KpLIrpIr{ecKuM HeAocrarKoM

seo6xo,qzMocrbro peantrcapr 3aAepxeK c AJII4TeJIbHocrbIo, corocraBuvtofi c

AJll4TenbHocrbro 6uta, qro rexHoJloruqecKu Henpl4eMneMo Anfl MrlKpoBonHoBofo

Ar,rana3oHa. llp e4noxeHHa-[ aBTopoM cxeMa orHo claTelrsofi nepeAarlu HaIIpaBneHa H a

ycrpaHeHrre yKa3aHHbrx rrporur,opeuuit u ceo6oAHa or srI,IX HeAocrarKoB.

llpo4erannar pa6ora aKTyaJrbHa He roJIbKo c [p]IHlll'Inualrsofr v

MeroAoJloru.recxofi ToqeK 3peHlls, Ho raK]Ke I4HTepecHa B npaKTHr{ecKoM orHoIrIeHI4H,

TaK KaK ee pe3ynbrarbr y)Ke Moryr 6urr ucrIoJIb3oBaHbI B peanbHofi annaparype

6ecupono4Hofi csgsz Ha xaorI4rIecKHX cI{rHaJIax.

,,{nCCepraIII4q COCTOVIT I43 BBeAeHIlt ) fIflTla fIIAB V 3aKJIIOTIeHI'II.

Bo Bne4enuu o6ocgosaHa aKTyanbHocTb Al{ccepTaqzouHofi pa6orrr,

orlpeAeneHbr qenu v 3agla'rrvr trccJreAoBauui,t, c$opnryru4poBaHbl HayrrHas' HoBI43Ha 14

IIOJTOXeHI4f, , BbrHO Cr{Mbre Ha 3aIrIr4Ty, II3JIOXeHO KpaTKOe CO.4ep)KaHUe paooTbl.



B nepnofi rJraBe npoBeAeH crrcreMaruqecxzfi o6sop cyqecrByroull4x xaorl4rlecKl4x

cxeM orHocnTelrsofi nepeAarru, a raKxe HeKorepeuruofi IXCC. Anarus MeroAoB

DCSK, CDSK, FM-DCSK u IIXCC npone4eH Kpurrrr{ecKu u apr}"N4eHrl4poBaHHo, c

rrerKr4M BbrAeneHr4eM ux HeAocrarKoB. Ans Bcex paccMorpeHHblx cxeM

orHocr4Telruofi [epeAarru xapaKTepHo H€t[I4t{I4e 3aAep)Kex 6olrurofi 4nureJlbHocrl4,
qro 3arpyAHrer lrx npaKTr{qecKyro peanl43allvilo u o6ocHoeHBaer Heo6xoAzuocrr

pa3paooTKr4 HoBbIX TIOAXOAOB.

Bropan rJIaBa coAep)Kl4r ocnoeHofi pe3ynbrar crpyKrypHylo cxeMy

npeAnaraeMoro MeroAa orHoczrenbHofi nepeAar{u AaHHIIX c AeranbHblM oIIucaHI4eM

npr4Hrlr4non pa6orbr rrepeAarr{r4Ka H npveMHI{Ka. Kffo.{eerrM orJILIqI4eM tBJlf,erct

trcrroJlb3oBaHr4e 3aAepx{eK ne6olrruofi AlureJlbHocrl{, rITo AeJIaer cxeMy rexHI4lIecKI'I

peanrl3yevrofi. llpe4craureuHar MareMarl4tlecKar MoAeJIb B Bvrile cl{creMbl

az$$epeHrlr4anbHo-pa3HocrHbrx ypaBnenraZ c 3ana3AbIBaHI,IeM aAeKBarHo oIII4cbIBaer

npoqeccbr B cxeMe r4 rroATBeplrqeHa pe3ynbTaTaMz KOMTIbTOTepHO|O MOAenHpOBAI]Idfl

e MAILAB. llor<asaHa ycnetuHair nepeAaqa HenpepblBHoro rloroKa AaHHbIX.

Tpe6n rJraBa rrocBrrrleHa aHarrvrLr-uda*"* oIIeHKaM noMexoycrofi'Iusocrl4.

Aeropol,t [onyqeHo reoperlrqecKoe coorHolrreHue Ant Bepof,THocrll ouru6ru sa 6ut

(BER) c yqeroM BHyTpeHHHX rxyMoB cxeMbl, o6ycnonreHHblx Heuolnofi

opTofoHaJrbHocTbro 3aAepxaHHbrx Apyf oTHocI4reJIbHO Apyfa KoMnoHeHT cI4fHaJIa.

Baxgrtu pe3ynbraroM flBrqerc.f, BbI.rrBJIeHI4e acr{MllTorl4qecKoro IIoBeAeHI'If,: trpu

crpeMneHr4u orHolreHl4q cururan/uryu K 6ecroneqHocrl4 BepoflTHocrb ouru6rn

cTpeMr4Tcq K npeAeJrbHoMy 3HaqeHI4IO, 3aBI4CfIIIeMy OT npoqeccl{Hfa cvrllaJla.

flpone4en aHarrvr3 Bo3Mo)KHocrLr rrpHMeHeH vrs cur:nalroB c rlpoqeccl{HroM or 1 0 4o 106'

rrro oxBarbrBaer cBepxlxupoKononocHrrfi I4 runepruzpoKononocurtft AHaniBoHbI.

B .rerneprofi rJraBe orrr{caH opnrl4Hanrurtfi noAXoA K opraHI43aIII4I{

MHoxecrBeHHoro Aocryla. flpe4noNeH MeroA pa3AeneHvrfl.KaHaJroB Ha ocHone Ha6opa

pa3nr.rqHbrx BpeMeHHbrx 3aAep)KeK B npl{eMonepeAarql4Kax, o6ecne'Izsarolllnfi

HeKoppenr4poBaHHocrb ((rry)(r4x)) cr,IrHaJIoB. lloKasallo, rrro qIaaJIo oAHoBpeMeHHo

pa6orarorqux nap npr4eMorrepeAarr{r4KoB Moxer vrcl{r4c[rflTbcs. Aecf,TKaMI'I rlpvl

rpotlycKHofi cnoco6nocru 6onee I M6uric Ha rapy.

B nqrofi rJraBe [peAcraBneH cosAaHHrtfi sKclepl4MenralruHfi MaKer

npeAnoxeuuofi cxeMbr orHocr4Temsofi [epeAarru. Marer pa6o:rat B Arlarla3one 200-

500 Mfu. B Ka.recrBe KaHaJra aB 3vr{crroJrb3oBarrcflKycoK BblcoKorlacrorHofo xa6erq.

flpune4eno orrr4caHue v pe3ynbrurrbr sKcrIepI,IMeHToB no Henpeprrnnofi [epeAarle

AaHHIIX co cKopocrrro 167 K6urlc.

B 3ar<.rrroqeHrrr{ cyMMlrpyroTcfl ilolyrreHHble pe3ynbTutbr Lr AenaloTct BbIBoAbI.

Hayt:nax HoBI,I3Ha pa6orrr 3aKrroqaerct B cneAyroqeM:



- Buepnbre npeAJroxeHa np{Moxaorr{qecKaq cxeMa orHocl4TemHoft nepeAaql4

zHSopuaqnu, r4cnoJrb3yroqa{ 3aAepxKr4 nrarofi .{nrITeJIbHocrI4, rITo ycrpaHser

rffo.r esofr TexHurre c xufi. 6 apsep cyqe crByloull4x p eurenzZ.

- flonyueHa aHarrLrrr4qecKar orIeHKa noMexoycrofiqusocrl,I c yrreroM BHyrpeHHI{x

rxyMoB cxeMbr, rropolrAaeMbrx efi cavrofi H BHeruHrax rrryMoB rayccoBcKoro rurla.

- Pa:pa6oraru rdccneAoBaH MeroA MHox{ecrBeHHoro Aocryrla Anf, npeAloxeuuofi

CXEMbI.

Cog.qau vr gKcneplrMeHTaJrbHo HccJreAoBaH MaKer npeAnoxeuuofi cxeMbl

orHo cr,rrerugofi [epeAatlz.

flpaxruvecKa.f, 3HaqI4Mo crb pa6oru cocrol{T B cneAylou{eM :

- Ilpe4noxeHa cxeMa orHoc?rrelrnofr [epeAarrr4, TexHIltIecKI4 peaJlu3yeMat B

MrrKpoBonHoBoM Ar4ana3oHe 6es r4cloJrb3oBalnufl. rpoMo3AKux tulnuit 3areplKeK.

- llp" 6olrurux 3HaqeHl,Iflx 6asrr xaorl4rlecKoro cr4fHaJla IzcrotIHHKa cxeMa Mo)Ker

rr oreHr{rr aJrb Ho p a6 oram B ycn o B I4.ax orpl4 IIareJIbHbIX SNR.

- llpe4noNenuufi MeroA MHoxecrBeHHorq Aocryna orKpblBaer rIepcIreKTI4BbI An-a

co3AaHrrs nupuHroBbrx cneipxurupoKorronocHblx cerefi 6eg IIeHTpanl{3oBaHHoro

ynpaBneHr4.f,.

- Pe:ynrrarbr Moryr 6rrru lrcrroJrb3oBaHbl rlppl pa3pa6ome c?IcreM cBfl3vr rlrfl
Irlurepuera nerqefi, 6ecuponoAHbrx ceHcopHblx cereft u po6ororexHrrKl4.

Jhzqnufi BKnaA aBTopa BKrroqaer yrracrr4e n paspa6orKe cxeMbl orHocl4relrsofr

nepeAarru, KoMIIbroTepHoe MoAenr4poBaHvIe) aHa[l4TvrrlecKl4e pacrleTbl, yqacTl,Ie B

pa:pa6orKe r.r co3Aanvru la6oparopHoro MaKera npeAnoxennofi cxeMbl I{ npoBeAeHI,Ie

oKcrrepHMeHToB c HurM. Pe:ynrrarrr ouySnuKoBaHbl v 54 pa6orax, BKJIIo'r.afl.18 crarefi

B vrc aHVflx BAK PO, 11 us xoropbrx r{HAeKcl,Ipyrorcs s SCOPUS/Web of Science, 11

s Eerola cIII4cKe.

B rlenoM pa6ora xoporuo Harrvcan4 JrofI4Ka I43JIoN(eHH{ [po3parrHa. O6:op

nr4Teparypbr oxBarbrBaer ocHoBHbre HalpaBneHnt I4ccneAoBa:r.uit B cMexHbIX

o6lacrsx u rro3BoJrser:a$urclrpoBarb Mecro npeAnaraeMoro perxeHl4{ cpeAlr Apyrl4x

pa6or e erofi o6lacru.
llpu o6qefi errcoKofi oqeure pa6orur cneAyer orMerl4rb cneAyroql4e acleKrbl,

rpe6youql4e AanbH eirruefi, npopa6 orru :

1. 3rcuepr4MeHTaJrbuufi uarer peanlr3oBaH AJII orHocLITeJIbHo Hll3KoqacrorHoro

A4arrasoHa (200-500 lztfq) kr rrpoBoAHoro KaHaJIa. iltts nolnoft rpoBepKl{

npeArronoxenufi o rexHu.recxofr pearrkrcyeMocrl4 B MI4KpoBonHoBoM Allana3oHe

xeJrareJrbHbr 3Kcrrepr4MeHrbr Ha 6olee BbIcoKI4x rlacrorax (3-10 ffq) n 6ecnpoeoAHoM

KAH€UIE.

2. I4ccleAonaHne MHoxecrBeHHoro

C I'IHXP OHT4 3I{P OBAHHbIX C HCTEM C OAUHAKOBbIMLI

AocTyrla [poBeAeHo AJIfl

rrapaMerpavru. B peaJIbHbIX ycnoBl4{x



Heo6xoAI4M aHalru3 BrrkrflHurfl o[rr46oK crrHxpoHr43arlprLt, pa36poca MorrlHocrefr

cr4f HaJroB r4 MHofonyqeBofo p acnpo cTp aHeHr4q.

3. B anaJrr4TrrrrecKzx orleHKax r4crroJrb3oBaHo ynpolleHHoe npeAnoJrolKeHr4e o

HopManbHoM pacrrpelerreHvrv cryuafiuux Berr4quH. trls MaJrbrx sHaqeHnfr

npoqeccrrHra (K<30) oro Moxrer BHocr4rb norperxHocrb, rpe6yroulyro

oKcnepr4MeHTaJrbHofi eepu$raKarlr4z.

Blrecre c reM yKa3aHHbre 3aMeqaHr4fl He Brr4.flror ua o6ulee rroJrox(rrreJrbHoe

BleqarreHr4e or pa6oru r4 He cHr4xarcT ee rleHHocrb.

lraccepraqux MoxceHz T.I4. rpeAcraBrrfler co6ofi qenocrHoe 3aKoHrreHHoe

HayqHoe r{ccneAoBaHLre, coAepxaqee reopeTr4rrecKr4 Lr 3Kcrrepr4MeHTaJrbHo

oSocsoBaHHbre pe3ynbrarbr, r{ rro o6relry pe3ynbraroB, AocroBepHocrr{, Hayvuofi u

npaKT[r{ecrofi 3Har{r4Mocrkr BbrBoAoB Arrcceprar\Lrfl. yAoBnerBopter rpe6onanr{tM rI[.
9-14 <<lloroxeHraq o npucpr(AeHhvr yqeHbrx crereueft>>, yrBep)KAeHHoro

flocranoeJreHrreM npaBr,rrenbcrBa PO J\b 842 or 24.09.2013, a ee aBrop Moxceuu

Tzuyp lzlcxaxoeuq, 3acJryx{rlBaer [pr4cyxAeHr4.q racrorrofi yueuofr crerreHrr Kan4vr4ara

$zsuro-lrareMarr{rrecKux HayK no cneur4aJrbHocrl4 1.3.4 - <<Pa.quo$u:raxa>.

,{ucceprarlr4oHHar pa6ora u 3aKrroqeHr4e o6cyx4enbl Ha 3ace4aHnra raQe4pu

HefiporexHororufi Vlucruryra 6zororuu vr 6uove4urquuu @egepanrHoro

rocyAapcrBeHHoro aBToHoMHofo o5pasonareJrbHoro yqpe)KAeHl4-s BF,IcuIero

o6pa:onaHu-s (Harlr.roHaJrbHbrir uccteloBareJrbcKrzfi rocyAapcrBeHHrtft yuraeepcl4Ter

ww.H.IA. Jlo6aqeecKoro)> <<27>> uox6px2025 n, nporoKon J\lb 6.
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