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Ha Alz'c cep r aqnro E er e H K e B I4q H aram u I4sano B H br
<<MeroAbr, MoAenH H czcreMbr MoAenupoBaqvrfl, cHfH€uIoB H rlauefiubrx 3BeHbeB

crr creM p aAHoSneKTpo HHKr4>>,
rrpeAcraBJreHHyro Ha cozcKaHrae yuenofi crerreHl,I KaHAvrlara rexHHrrecKI,IX HayK

ro cnequaJrbHo crvr 05. 1 2.04 <Pa4uorexHlaKa, B ToM rrucre clrcreMbr u ycrpoficrBa
TEJIEBI4.4EHHfl))

1. Coorsercrsfie coAepxanrrfl A[cceprarl[u 3aflBleunofr
cfleqrraflbHocTrr rr oTpacfl[ HayKrl

Co4epxanue Ar,rcceprarlrrr{ coorBercrBye'r sarsreHHoft orpacnu (TexHr4qecKI,Ie

HayKIlD) U [aC[OpTy CIrerIr{aJTbHOCTU 05.12.04 <Pa4nOreXnUKa, B TOM qr.rore CI4CTeMbr
u ycrpofic:rna reJreBr.rAeur,rr>, yrBepxAeuHoMy rrpnKa3oM BAK Pecrry6nurlr
Ferapycr or 31.05.2023 r. No l-31, a r,rMeHHo n.l - paguorexurrrecKr{e rpoqeccll,
frBlrenv!fl., cLrfH€urbr,, qerrlr u MeroArI ux auaJruga; n.2 - renepaqrfl., ycvlreuLre,
npeo6pasoranue, npneM r{ flepeAaqa crrru€uroB. Mo,4yrxqux. ,{ervro.qynrqnx.
Cuer:rprr, KoppeJrrqrroHnrre Qynxquu, MareMarvrlecKl,Ie rr crarr.rcrr4qecKl{e MoAeJIu
clrrH€uroB; u.4 - parpa6oria noerrx u coBepueucrBoBaur{e cyulecrByrcqr{x [plreMo-
rrepeAaroqr{x crdcreM ra ycrpoftcre. ,{r,rcceptaqr{oHHarr pa6ora coorBercrByer
oTpacJrr.r TexHLrqecKr4e HayKI{.

. 2. Hayunurft BKJTaA corrcKareflq B perrreHrre nayvnofi 3aAaq[ c oqenrcoft
ero SHaqHMocTIt

,{ucceptaquouuax pa6oT a fiocB{ulega perueur,rro axryamnofi nay.ruof 3ap:a.qtr
no paspa6orre yHr,rQnqupoBanHoro [oAxoAa K MareMarr,rqecKoMy tr Qrzswecrolry
MoAeJrupoBaHrdro cnrHaJroB u rusefiurtx 3BeHbeB cu creM paAr4ogJreKTpoHtIKI,I,
o6ecueq[saroqefo [oBrlrueulre roarHocrt4 r.I AocroBepHocrra MoAeJr4poB€Irrkt;r,
pacuupeHr.re Bo3MoxHocref lro4enuporaHlrs cJroxHbrx cLrcreM paArrogJrexTpoHr,rKlr
r{ coKparrleHlre BpeMeHr,r }r crouMocrr,r ux pa:pa6orrcu.

Hayvnar HoBr.r3Ha fionytreuubrx aBTopoM pe3ynETaroB 3aKJrroqaercr B
cJreAyrorleM.

I . Aoroponr o6ocnosaua coBMecru€ur MareMarr,rqecKair MoAeJrE crrfHaJloB,
3BeHEeB v pearqufi (C3P) cucreu paAr.rooJreKTpour4Kr,r Ha xounrexcrofi flJrocKocrlr,



KOTOpafl, B OTJIHTII4e OT I{3BeCTHbIX, OXBaTbIBaeT BCe THITbI KOHTLIHy€uIbHhrX

AeTepMrrHI,IpoBaHHbrx cHfHaJroB, nr{HefiHbrx 3BeHbeB H peaKrlHfi, o6ecneqvrBafi,

Heo6xoAnMbre ilpeo6pasoBaHkrr LrcrroJlb3yeMblx MoAenefi v QopvrzpoBaHlae vlx

p €r3 BHTbr x 6n6 tr4 oreK.

2. Paspa6oraHbr MareMarr4rrecKze MoAenH HopMr,rpoBanvrfl,/4euopMnpoBaHvIfl,,

peaKTaHcHbrx upeo6p azovantuit., lepeMHo)KeHl,rfl kr HopM€rrrn3ar1vrr4 oneparopHblx

nepeAarorrHbrx SyHrrlufi MHHraMaJrbHo- v HeMHHHMaJTbHo-$asonux nznefinrrx

3BeHbeB, KOTOpbIe, B OTrllrrkte OT TI3BeCTHUX, O6eCrerrHBarOT SOpVrUpOBaHLre 3BeHbeB

c pa3nuqHbIMII BUIAaMI{I rIacToTHbIX XapaKTepHcTLIK v cyuIecTBeHHo co$palqaloT

o 6rena [oAroro Br4TeJmuofi pa6oru.

3. Anropol,r paspa6oraHa MareMarurrecKafl MoAeJrb BpeMeHHbrx

xapaKTepHcTr.rK cr{cTeM paAuosneKTpoHHKr{, sa ocHoBe rvro4rasHrlHpoBaHHofo

oleparlrroHHofo MeroAa, Koropafl, B orJrr4rrr,re or r43BecrHbrx MoAenefi,upe4craBJrter

nro6yro BpeMeHHyro xapaKTepzcTlrKy rorrHblM a:aarraTuqecKuM Bbrpa)KeHHeM vIg

KOHeqHOfO qI'.ICJJ.A CJraraeMbIX, rrTO 3HarrUTeJIbHO ynyqruaeT ToTIHOCTb

MoAeJrr,rpoBaHufl Bo BpeMeHuofi o6tacru.

4.Pazpa6orasrr MareMarr{rrecKr,re MoAenr{ rracrorHhrx xapaKTepucrnK cI,IcreM

pa.{LIoSneKTpoHVKt4, KOTOpbIe, B OTJII4TTHe OT H3BeCTHbrX, OTUCbIBaTOT aMTTJII4TyAHO- I{

SasouacrorHbre xapaKTepucrr{Kr,r Bcex rurroB rranefrubrx 3BeHbeB, aMnnuryAHble vI

Qasonsre crreKTpbr HelepuoAlrrrecKl{x v [epLIoAI4qecKHX cI,IrHaJIoB Lr pearcqufi,

o6ecnerruBaror rpocryro pearrr43arluro H eQSexu4BHo MoAennpyror rracrorHble H

3 H ep rcTHrr e c Kue xapaKTepl4 cTI{ KH .

5. AsropoM re-opeu{qecKu r.r gKc[epHMeHTarIbHo pazpa6oraHbl ABa MeroAa LI

cr{creMa reHeprrpoBaHus, cta6uJrbHbrx gneKTpI,IqecKHX cI,IrHuIrIoB pa3[HqHofi Sopnrrr
B rrrr4poKoM trvrarragoHe rracror, Koropble o6ecuequBalor oAI4HaKoByro

orHocr{TeJrbHyro secra6raJrbHocrb Hecyqefi qacrorbl Bo BceM Anarra3oHe, rrro B pa3bl

rrp eBo cxoArrr cr a6uttbHo crb clrrH€tfl o B, reHepl,Ipye MbIX I43 B ecrHbl MH MeroAaMI{.

6. CuuregvpoBaHa crpyKTypa rporpaMMHo-anraparHoro KoMrIJreKca

, MareMar[rrecKoro v SHeu.recKoro MoAenI,IpoBaHI,Itr curH€uloB kr Irvrleiiurx 3BeHbeB

clrcreM paAzogneKTpoHr{Kra, xoropufi o6ecnerrzBaer npeAenbHyro rotrHocrb

MareMarrrqecKoro MoAenr{poBaHlrf, BpeMeHHbIX xapaKTepI,IcrHK, eQSeru{BHbIe

lporleAypbr pacrreTa rracToTHbrx, SHepfeTI,rqecKHX vI BpeMeHHbIX xapaKTeplacTkIK,

cyqecrB eHHo p acrurlpfl er Bo3 MoxHo wu Sw Hrre cKo ro M oA enup o BaHvrfl,.

3. KoHKperHbre HayrrHbre pe3yJrbrarbr, 3a Koropble coucKareJrro Molner

6rrru rpucylKAeHa lrcKoMaq yqenafl crerleHb

CoucrareJrro Mo)r(er 6urr [pr4cyx{AeHa I,IcKoMafl yrleHafl cre[eHb 3a

cneAyroque pe3ynbTarbl.

1. MareMaruqecKa.fl MoAenb cHrHarIoB, 3BeHbeB I{ peaKrJlz,Vr Ha KoMnlercnofi

nJrocKocTI,i', 3aAarcrqar Bce TLr[bI IIpHMeHtreMbrX ilpn MOAenHpoBaIIIdu
2



KOHTI4Hy€UrbHbrX AeTepMr4HHpOBaHHbrx cI4fHiuIoB, nI4HefiHbIX 3BeHbeB I4 peaKwrfi H

o6ecneqlrBaroqafl seo6xoAr.rMbre upeo6pa3oBaHrlfl I4crIoJIb3yeMbIX vroAelefi

CI THAJIOB II 3BEHbEB.

Haytrax HoBH3Ha rrpeAnaraeruofi MareMaru.{ecxofi MoAenr{ cocrol4T B ToM,
qro oHa rro3BoJr.fler o6ecuequBarb ueo6xoArrMble npeo6pa3oBaHus uo4enefi

c HrHaJro B r{ 3BeHbe B, c o3A aHvre p a3 Brar sx 6u6nlr oreK HX M areMarurre cKkIX ruoAen efi .

Hayrrrax 14 rrpaKTurrecKafl. gnaqkrMocrb rrpeAnaraeuofi MoAenH 3aKrroqaerc.f, B

ToM, rrro oHa flBIrflercfl, ocHoeofi Anfl paspa6orKu MareMarpIrIecKHX uoAelefi

crdrHzlrroB, 3BeHbeB vr pearqufi B rracrornofi v BpeMeHnofi o6racrrx, I4MeroIrIHX

IoBbIIIIeHHyIO TOTIHOCTb pacrreTa rIacToTHbIX, BpeMeHHbIX V SHepreTLIqecKHX

xap aKTeplrcrr{K v pacuupeHHbre QynrquoH aIIbHbIe B o3Mo}KHo crLI.

2. MareMarr{rrecKafl MoAenb BpeMeHHbrx xapaKTepr4crvK cI4rHarIoB, 3BeHbeB E

peaKrlufi, cupaBeAnrrB afl. v npr4 KparHbIX tloJllocax nepeAarorluofi $yuKIILIH 3BeHa I4

uso6pax(eHr4rr sosAefi crBvrfl,' tp.AcraBnsroqaq nro6yro u3 BpeMeHHbIX

xapaKTepI4cTI{K TOrrHbrM aHaJrr4THrrecKI4M BbIpa)KeHUeM V3 KOHeqHOfO LrVrCn.a

CJIA|AEMbIX.

HayrHar HoBr{3Ha [peAnaraeuofi MareMaru.recrofi MoAenI4 cocrol4T B ToM,
rrro oHa [o3Boir s.er o6ecnerruBarb [peAenbHyro rorrHocrb (ne 3aBr4cuMyro or

KOIUqECTBA TOIICK AI{CKPETI43AIIUH TIO BPCMEHI4 I{ ONPEAEN'EMYIO TOJIbKO TOTIHOCTbIO

BbrrrrdcJr e:rtnfl. oJreMeHTapHbIX Qynxqufi B LICnOJIbSyeVTOfi CHCTeMe

npolpaMMr,rponaHur) v peann3oBarb e$Seru,IBHyro rpolleAypy MoAeJII4poBaHwI

cr{rHaJroB, 3BeHbeB u peaKlluit so BpeMeHuofi o6tacru.

Hayrrrafl. H rrpaKTrarrecKafl,3Haqr{Mocrb rrpelnaraeuofi MoAenI{ 3aKnloqaercfl. B

TOM, IITO OHa [O3BOJrfleT I,ICrrOJIb3OBarb €UI|OpHTM pacqera BpeMeHHbIX

xapaKTepr,rcrr4rc, o6eclerruBarorL\krir nocrpoeHlle e$$er<uasuofi aBToMarLI3I4posaHHofi

[porleAypbr MoAenHpoBaHHfl cr.rrH€uroB, 3BeHbeB H peaKr[vrfi Bo BpeMeHHofi o6tactu,

lpu groM KorlrqecrBo ouepaqufi cJroxeHus kr yMHolKeHVfl, olpeAeJlf,erc.fl ToiIbKo

rrr4croM rroJrrocoB rrepeAarorrHofi Synxuul4 3BeHa v. uso6pa)KeHl4fl Bo3Aeitcrsufl., rITo

o6ecueqr,rBaer [peAenbHyro rorlHocrb, yMeHblxaer o6reivt BbIrIIlcn e:nuit v BpeMrI

MOAeJrr{poBaHLIfl.

3. !4rla MeroAa u crrcreMa reHepr4poBaHnq cra6uttbHblx oneKTpuqecKl4x

curH€uroB pa:|Jrzquofi Sopuu B ruHpoKoM 4r4aila3oHe rlacror, o6ecuerluBarolrlue Bo

BceM 1uana3oHe oAHHaKoByro orHocuTenbHyro Hecra6utrcrtocrb HecyIueit qactorbl,

paBHyro orHocuTeJrbHofi secra6umuo crvr oropHoro reHeparopa.

Hayurar HoBH3Ha rrpeAnaraeMblx MeroAoBI,I cLIcreMbI reHepl4poBaHkrfl,

crafiulbHbrx gneKTpprqecKux cr4rH€rJIoB pasirurrnofi Sopvrsr B IuI,IpoKoM AvranasoHe
qacror cocronT B ToM, rrro MeroAbI o6ecueqplBaror Bo BceM l.r4aila3oHe

orHocr4TenbHyro uecra6r4JrbHocrb, paBHyro orHoclaremsofi secra6HJIrHocrn

BbrcoKo cra6ulbHoro orropHoro reHeparopo, cyqecrBeHHo MeHbIIIYo, rIeM B

ra3BecrHbrx MeroAax, Ho HaKJraAbrBaror orpaHn.reHlafi Ha nrr6op [poMexytounofi
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qacToThr, rrTo rro3BoJrreT ynpocTvrTb crpyKTypy H ailnapaTHyro peEIrIpI3aIIuro

ruHpo KoAuarrEl3oHHofi cHcreMbr reHepvp oB aHI,Ifl .

Hayruax v [paKTnrrecKa.s 3Harrr{Mocrb [peAnaraeMbrx MeroAoB kr cLIcreMbI

reHepup oBankrs, craduttbHbrx gJreKTprrqecKux cprrH€uroB pa3nr4rrsofi Qoprvru B

IULIpOKOM A''.AIIA3OHe qaCTOT 3aKIrOqAeTCfl. B TOM, trro CI'ICTeMa reHepr4p0BA}Ildfl,,

rrocTpoeHHar Ha ocHoBe rrpeAno)KeHHbrx MeroAoB, ocyqecTBJr.rreT oAHoBpeMeHHoe

Soprr,rupoBaHrae AByx MoAynr4pyrouux u oAHoro MoAynr4poBaHHoro cI4rHarIoB

pa3rlrqnofi Qoprrau, qro rro3BoJrfler ee r,rcrloJlb3oBarb KaK B aBToHoMHoM pe)KLIMe, TaK

I{ B cocraBe KoMlJreKca MoAenr{poBaH}rfl, Anfl, pacrxupelnnfl. ero Bo3Mo)KHocreft.

. 4.3aMe.raHrrfl rlo AIrccepraIIIrH
1. O6teru nepnofi rJraBbr, rrocBflrrleuHrtfi cpaBHHTeJrbHoMy aHarrkr3y cpeAcrB

MoAenrapoBaHrafl cr,rrHarroB 14 lznefinrrx 3BeHbeB cucreM paAr,rogneKTpoHuKl4

us6rrrorreH.

2.He rroK€BaHbr nper,rMyrrlecrBa paspa6oraHHblx ycrpoficrn kr rporpaMMHo-

aruIapaTHOrO KOMnJIeKCa IIo CpaBHeHHIO c KOHKpeTHbIMLI H3BecTHhIMkt peIxeHVflIv'IId,

TaKrrMH KaK reHeparopbr crarH€rJroB [pon3Bomuofi Qopnru, cncreMbl trpsMoro

quQponoro cHHTe3a, reHeparopbl na FPGA I{ Ap.
3. B Ar{cceprarlr4oHHofi pa6ore B pa3Aene I.2 Aaerc.r KparKoe onucaHue

ueo6xoAr{Mocrr{ rrocrpo eHvrfl, cucreMbl reHepl4poBaHnfl cI{rHzuIoB u pearqnfi Ha

ocHoBe cleq[albHbrx MeToAoB feHepl{poBaHll.fl MOAynHpOBaHHbIX CH|H€UIOB,

o6ecueqr4Baroult4x Bo BceM rxt4poKoM rracrorHoM Anana3oHe BblcoKyro cra6klJlbHocrb
rracrorbr. Tarxe upe4laraercr cr{creMa reHepl{poBaHzfl cufH€uroB Ha ocHoBe

pazpa6oraHHoro aBTopoM MeroAa. OAsaro, He rIoKa3aHbI IIpeLIMyIIIecrBa cLIcreMbI

rro o6ecnerreHuro cra6ulbHocrr4 Hecyqefi qacrorbl tlo cpaBHeHuro c I{3BecrHbIMu

perrreHr,rrnan (repMoKoMneHcr4poBaHHbre I4 repMocrarl4poBaHHble reHeparoptr).

4. flolo)KeHkrs, BbrHocuMbre Ha 3arIIr4Ty He coAeplKar KpHTepHeB cpaBHenvIs. u

o rIeHKr.r BbrHfpbllrra.
T-T

IIprrBeAeHHbIe BhIIrre 3aMerraH[fl.

3Harrv Mocrt4 [onyqeHHblx pe3yJlbraroB.

5. CoorBercrBrre Hayvnofi nna.unQltKallltu col{cKareJlr yueuofi crerleHllt

Ha Koropyrc oH rlpereHAyeT

Ha ocHoBanvrv anaJruga coAepxar^vrfl. Al,rcceprarlvrkr, I{c[onb3yeMblx MeroAoB

r4ccJreAoBaHtrfl vr r4HTeplpeTarlr{r{ iloIyqeHHbIX pe3yJIbTaToB, LIX UayvHofi 14

rrpaKTr{.recrcofi 3Harrr,rMocrr{ MoxHo cAeJlarb BbIBoA, tITo :nayLrnafl. rcnanu$krKawzlr^

aBTopa pa6oru EelesreBr{rr Haratrcu I,IsaHosHrt coorBercrByer yvenofi creIIeHI{

KaHAHAara rexHr{qecKux HayK rro crrequarbHocrn 05.12.04 <PaAuorexHI4Kd, B ToM

rrucr e cl4creM br H ycrp o fi crB a reJI eBHAe H HrI )) .

He cHra)Karor HayuHofi H rlpaKTl4.recrofi



6. PercoMeHAaIIHrr rro r pa KT[rrecKoMy Hcrr oJr b3o BaHr,rrc pe3yJr braroB

llonyueHHble B AncceprauproHsofi pa6ore EerenreBurr H.VI. p*ynbrarbr

Moryr 6rtrr Hcflonb3oBaHbl Ha rIpaKTZKe c[eqlr€IJrucraMvr,3aHr4MaroilIr4Ml4cf

MoAenIzpoBaHIleM paAl,IorexHl4r{ecKr,rx crrcreM r{ ycrpoficrB, pacrreroM rracrorHbrx rr

SHepreTI,Iqe CKLIX Xap aKTepI,ICTI4K CI4rHalI O B 14 38 e Hb e B.

Paspa6orannsrfi rporpaMMHo-anraparuufi KoMrrJreKc (IIAK) Moxcer

HcrloJlb3oBarbcfl B cl4creMax rpoeKTupoBaHkrfl kr paspa6orKrr paAuooneKTpoHHbrx

cucreM, n un$opMaIIuoHHo-I,I3MepI{TeJIbHbIX crrcreMax u KoMrrJreKcax, B cr,rcreMax kr

ycrpoficrBax reHepnpoBaHufl cI4fHaJIoB, npu noAroroBKe (nepenoAroronr<e)

crrelluanr4croB s o6racrv paqnooneKTpoHHbrx cucreM r4 cMe)KHbrx o6racr,sx.
llpz aplarrrarr:rra nAK x rpe6oBaHplnM H rlorpe6uocrsM B Ka)KAofi KoHKperuofi

o6lacrv rrpzMeHe:alzs, TIo3BoJIHT rIpHMeHflTb ero 1.nfl Tecrr4poBaHufl kr ornaAKr4
oneKrpoHHbIX ycrpoficrB t4 paAuooneKTpoHHbrx cuereM, npoBepKlr H Bepv$zraqaz

3n eKTpo HHbrx Ko Mno H eHTo B ; Te cTr{p oBa}lI{Is. cp eA cTB c B.fl 3r4.

7. 3arc.nK)qeHHe

Anrop ,qucceprallr4oHuofi pa6orrt EereHKeBrlrr Haram,q I4saHoeHa

3acnyxkrBaer npr4cylK Aelnr4fl, yreHofi crerreHu KaH4uaara rexHarrecKr4x HayK rro

cnequanbHocrrd 05.12.04 <Pa4rzorexHl4Ka, B ToM rrr4cne cprcreMbr kr ycrpoficrBa

TeJIeBI4AeHI.Ifl)).

fizcceprarlrroHHafl, pa6ora EeresreBurr Harartru VIsaHoBHbr paccMorpeHa Ha

HafrHoM co6paHura YupeNpefrvs, o6pasoBaHr4fl, <Eerropyacnafl. rocyAapcrBeHHafl

aKaAeMHn cB.n3H)) (nporoKoJr J\b7 or 08 Qenpanr 2024r.) Ha ocHoBannvr nprrKa3a

peKropa aKaAeMrau Ns 40 or 3 1.0I.2024 f., Ha KoropoM cor{cKareJrb Bbrcrynnlra c

AOKIaAOM.

B rorocoBaHurr rrpuH fl,rrr4 yrracrl..Ie yqacrHuKr4 HayrrHoro co6p aHvrfl,, HMerouII{e

freHbre crerreHu AoKTopa HayK - 4 qeroBeKa r{ KaH4prp.ura HayK -13 rreJroBeK.

3A - tT,rrpoTplB - HET, BO3AEPX{ATOCb - HET.

flpe4ceAarenb HafrHoro co6p aukrfl:

A.r.H., npo$eccop,
3aB. xa$eapofi 3Ont

Sxcnepr:
K.T.H., AOIIeHT,

3aB. xa$e4pofi TKC

Cer<perapb HayrrHoro co6pavun:
n.0.-rur.H., AoIIeHT,
3aB. ra$e4pofi I,IKT
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