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Poccufi ct<ofi @e4ep arlzrlz,

3 AKTIOq Errr4f,, nvc 1EPTAII,IOHHO| Q C OB E TA IO (D v 8 0 l . Q 2 .0 4'

co3AAHHOf O HA EA3E OEAEPAnbHof o f ocvAAPcTBEHHOf O

AB TOHOMHO| O OEPA3 OB ATE JIbHOf O yr{PEXAEktr4fl BbI CIIIE| O

oE PA3 O B AIlkIfl ( IO x<Hbttz on ApP A JIb HbIIz yHZB EP C I'ITET ) II O

AI4C CEP T AITII4HA C OI4CKAHI4E YI{EHOIZ C TETIEHZ KAHAI4AATA
TEXHI,ITIECKI4X HAYK

arrecraulloHHoe Aeno Jrlb

Aara3aIrII4rbI 12.10.20?3 npororon Nl -

TKa.{eHKo Ceprero AlercanApoBuqy, lpaxAaHl4Hy

yueHoft crerleHl4 KaHAZAara rexHLIqecKI4X HayK.

MeroA o6napyxelnufl. vr JIoKaJII43aII?IvI

M€rrro[ryMHbrx rroABoAHbrx r4croqHr4KoB 3ByKa)) tro cneIII4aJIbHocrI4 I.3.7. Arycrura

rrprrHf,ra K 3arrllrre <<29>> r4roHr 2023 r., rpororon }lb 3 4IaccepraIII4oHHbIM coBeroM

IO@Y801 .02.04, co3AaHHbIM Ha 6a:e

aBToHoMHoro o6pa:onareJlbHoro yqpexAeHI'It
Qe4epamHoro rocyAapcrBeHHoro

Bbrcrrlero o6pasouanur <<Ioxurrfi

Qe4epanrngfi yuuBepcurrer> (MzuracrepcrBo HayKI4 I4 Bblcrlero o6pasoBannfl' P@),

Concnarem TKa.reHKo Ceprefi ArercauApoBltq 1994 roAa pox{AeHkIt', v 2017

roAy oKoHrrr4Jr @e4epanrHoe rocyAapcrBeHHoe 6ro4Nernoe o6pa^eonareJlbHoe

yqpe)KAeHr,re Bbrcrrrero upoSeccuoHtulbHoro o6pa:oranux <Boponexcrrafi

rocyAapcrseHHrrfi yHrrBepcurer)). C 2017 rro 202I roA o6yrancr B oqnofi

acnupaHrype @fEOy BO <BoponeNcrcufi. rocyAapcrseHHrtfi yHl4Bepcurer)). B

pa6oraer r.rHx{eHepoM B OfEOy BO <BopoHexcxufi

yHr{Bepol4Ter)), Susrzuecxrafi Qarcynrrer, xa$e4pa

[uccepraqrlfl <fonorPaQzuecrufi

344006, yn. Eonrurax CaAoelfl, A.

or 08.09.2009 r.

105142, r. Pocroe-na-[ony, Poccu-a, J\b 1925-588

HacroflIllee BpeMt

rocyAapcrneHnrrfi

MaTeMaTl4.Iecrofi Szsuru u IaHSopllaIIIIoHHbIX rexHoJlorufi .

[uccepraqur BbIIIoJIHeHa Ha xa$e4pe MaTeMaTllqecrofi Qusrzxz u

nn$opvraqlloHHblx rexnolorrafi (DfBOy BO <BOponexcrcuir rooyAapcrseHHltfi

yHr,rBepcureo> MunlrcTepcTBa HayKI4 I4 BbIcIIIero O6pasonanus P@'

upo$eccop llePecelxon CePrefi

6roANersoe o6pa:oBareJrbHoe yqpexrAeHl4e Bblclrlero o6pasonauur <BopoHeNcrufi

rocyAapcreeHunfi yHLIBepcuTeT>, 3aBeAyloqrafi raQe4pofi ivrareMarl'IqecKofi $usuru

u ranQopruaIILIoHHbIX re HoJI oruir., cuequdnrHocrb 0 1' 04. 06. Axycrrara'

OQuqua"ubHble o[rloHeHTbr :

1. XunKo Anercan4p znanoeuv; fpa)KAaHTIH PO, AoKrop Qrasuro-

-MareMaTr4trecKr4x HayK, nposeccop, @fEHy <(De,4epanrHrrfi

uccneAoBarelrcrufi rleHrp Llucruryr upuxla4noft QUSZTU I4MeHI4

Hay.ruuIft pyKoBoArITeJrb Quszro-uareMarllrlecK?IX HaYK,

Se4epanuroe rocyAapcrBeHHoe
AoKrop

Arerceenuu,
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reo0I43I4r{eoKofi

Fr,rApo0r43lIKe,

aKycTI4KI4,

3aBeAyroqlII4

Axycrura;
2. IIIypyu An4pefi Cepreeeu.r, KaHAr4Aar Qusraro-vtareMarl4rlecKzx HayK'

,4orleHr OfEOy BO <Mocroecrufi rocyAapcrseHHrrfi yHl,IBepcurer I4MeHpI

M.B. JlovrouocoBa), (Mfy I4MeHIl M.B. Jlotuouocoea), AoIIeHr raQe4pu

aKycrI4KI4, c[equ€ulbHocrb 1.3.7 . Arycrzxa

nuwl rI o JIoxtLITeJIbHbIe OT3bIBBI O AI{C C epT ar\w.

Ha AuccepTallurc H aBTopeQepar AaJII{ IIoJIo}KIITeJIbHbIe oT3bIBbI:

1. X6aHrcos f .A., KaHAUAaT rexHr4rrecK x HayK, CTaplIUfi nayuHrtfi corpyAHur,

HVII4Qrasrarz OfAOy BO IOOy, t. Pocroe-na-[ouy'

2. Llcaes A.E., AOKTOp TexHr4qecKrlx HayK, 3aMeCTI4TeJIb HarIarIbHI4Ka nO HayqHoLI

pa6ore, Ofyll <<BIil/Il IQ-TPlb, r. Mocrsa.

3. Kpyrux 8.B., KaHALIAaT rexHuqecKl4x HayK' AoIIeHr xaQe4pu rLlApoaKyQTVKvI,

OfKBOy BO <TzxooKeagcKoe Bbrcrree BoeHHo-MopcKoe yqunl4rle I'IMeHLI C. O.

Mar<apoea)>, r. Bla4r,rnocroK.

4. Myp:r,rHon B.JI., AOKTOp rexH rrecKr,rx nayr, uposeccop rase4pu

orreKrpoilpprBoAa, OfEOy BO <Bopouexcrufi rocyAapcreeHHrrfi rexnu'{ecrzfi

yHuBepcl4reu (B|TY), r. BoPouex.

5. Buponnrucrufi A.JI., AoKroP Qusut<o-vrareMarl,IqecKl4x HayK, 3aBeAyIorII4Ll

MeroAoB B aKycrvKe oKeaHa, O|EHY

rleHrp Itycruryr rpIlKJIaAHofi Qu:url4 I4MeHIa

na6oparopueir

<(De4epanrsrtfi

CTUTI".ICTVIIICCKIIX

I4CC JIe.IIOB arelr c rufi

A.B. fanonoea-fpexoBa PAH) (IrilO PAH), r. HuNuzft Honropo4.

6. fnyqeHro M.IO., KaHALrAar rexHzqecKl,lx HayK, ne4yu1ufi nayunrrft corpyAHLIK,

AO <I{HZZ (KYPC), r. Mocrea.

7. Eynrruen IO.f., AOKTOp rexHlrqecKr4x HayK, BeAylqvfi nayunrrfi corpy4nur, AO

dPAAI4EHT), r. Pocroe-Ha-'{onY'

8. TpoSurvros A.T., AoKrop rexHlrqecKux HayK, ttaeultfi nayunrrfi corpyAHl{r<, AO

(ATOJIJb> Sunraar AO (AKI4H)), r. [y6ua.
g. Marapon [.B., AOKTOp sr4araro-rvrareMaT?rrrecKl4x HayK, 3aMecrl4Tenb AI4peKTOpa

no Hayr{Hofi pa6ore, q)I.BVH <TzxooKeaHcKr,rfi oreanoJlorl,IrlecKufi' uscruryr I4M.

B,V.VTtruv:qieBaABO PAH) (TOI4 ABO PAH), r. BlaAueocroK.

10. PyumIIeBa O.A., AoKrop Snauro-vrareMar1lqecKlIx HayK, AoIIeHr' @fEOy BO

<Mocros ct<uit rocyAapcreeHHrrfi yHr4Bepcurer LIMeHz M.B. JlouonocoBa)' (Mfy

rarvr. M.B. Jlouonocona), r. Mocxsa.

A.B. fanonona-fpexoBa Poccuficrofi araAeMLIu HayK) (I4II@ PAH), orAen

JraoopaTopl{t

ra6oparopuefi,

aKycTr4qecKl4x MeTOAOB B

cnequ€ulbHocrb 01.04.06.



ir.
I I. Ureuanoe B.f ., .4oKrop rexHl4rIecKux HayK, npqQeccqp Ka$eApbI

sneKrpoaKyarkrKr4 14 yrrbrp€BByKoBofi rexHlrKr4, (DfBoy Bo <canKr-llerep6yprcrufi

rocyAapcrBeHHbrfi oneKrporexHrarrecrl4fi rHvrBepcvrrer (JISTVI>> uttr. B.VI. VmsHosa

(Jlenr.rna)), r. C aHKr-llerep6ypr.

12. Eopefiro A.A., KaHAI4AaT reXHLIrrecKkIX HayK, kro AI4peKTopa, OfEyH

<<Vl;glcruT.yr npo6neM MopcKI,IX TeXHoJIorI4fi I4M. aKaAeMI'IKa M. L, Areesa ABO

PAH).

13. I4nrueHKoB C.JI., AoKrop rexHI4rrecKLIX HayK, AoIIeHr raQe4prr cyAonofi

aBroMaruKr4 Lr Lr3Mepeuufi, OfBOy BO <Canrcr-llerep6yprcrrafi rocyAapcrBeHHblfr

MopcKofi rexHl{qecrufi yHunepcLTrer (ClI6fMTy)>, r. Caurr-llerep6ypr.

14. KneqeB A.A. AoKrop Svsur<o-vrareMarr4rrecKl{x HayK, rpo$eccop KaQeApbI

Qra:ura, OfEOy BO <Canr<r-llerep6yprcrcuit rocyAapcrseHHufi MopcKofi

rexHr,rqecxufi yuurepcllrer (Cn6fMTy)), r. Canrr-flerep6ypr.

Ocnonnue KprrrrrrlecKI{e 3aMeqaHuq :

IIpr4MeHeHLIeM OAI4HO({HOIO [pLIeMHLIKa

cKaupHoMy KaHaJIy 3ByKOBO|O AaBJIeHI4-f, .

1. IIpu paspa6orrce MeroAa orIeHKr{ M Kcr4M€ulrsofi AanbHocru o6napyxeHl4t c

r4crroJlb3oB€uracb o6pa6orra no

qerbrpeM KaHarIaM: oAHoMy - cKzultpHoMy LI rpeM BeKTopHbIM. llosroMy B

pa6ore cJreAoB€uro 6rr o6o6ulzrr paspa6orartlnstir. MeroA oIIeHKI4

MaKcrrM€ulruofi A€rnbHocrll o6Hapyxe:nvrfl. Ha clyvafi o6pa6orru

rou6usarlr4oHHbrx cocraBJrtrrorrlr4x BeKTopHo-oKanf,pHoro 3ByKoBoro

2. flp" aHaJIu3e pe yJIbTaToB uocrpoeHuofi B At4ccepTaquonnoft

KOTOpbre rro3BoJrrroT pefr4cTpr4poBaTb. fl'lApoaKycTl4qecKl4e cLIfH€uIbI IIO
e paSore pacaMarpuBaerc-f, rrpr4MeHeHLre BeKTopHo-cK€uItpHbIX [prreMHIaKoB,

TIOJI'.

OAnarco e 6omultHcrBe curryarJufil

pa6ore

crarvcru.recrofi Teopuu o6uapyxeHnfl. LIcrorrHI,IKa KaK oAI4HorIHbIM

lppreMHHKoM, TaK lr aHTeHHaMr4, nonyqeHHble Anf, KpI4BbIX o6napyxeEKfl'

aHurvr-tkrgrecKrre BbrpalKeHr4q, cneAoBaJlo 6s colocraBl{Tb c pe3ynbraraMz

npoBeAeHHofo rII4cJreHHofo gKcrrepI4MeHTa. Brrgrrsaet coxaJreHlle, qro

pacqerbr KprzBbrx oSnapyxur^ufl. uo aHarkrrvrrrecKl4M BbIpaxeHI'If,M

(o4znounrrfi [pr4eMHr4K, anreunrr) He 6:'i'ttu noAKpenneHbl pe3yJlbraraMz

III4CJIEHHOf O M OAENVP OBAIJVTfl.

3. llpra AeMoHcrpar\vrv pe3yJlbraroB sKcnepI4MeHTa B qeTBepToI4 TJIABE

Ar4cceprarluonnofi pa6orrr npoBeAeHo BoocraHoBJleHrre roJIbKo BpeMeHHoz

3aBr4crrMocrr4 rreJreHra AB x{yqeroc-n aBToHousrrfi HeoSl4Taevrtfi uo4nogurtfr

anrapar (AHilA). llpru oroM BoccraHoBJIeHHe BpeMeHHbIX 3aBI4cLIMocreI'I

ocr€UIbHbIX rapaMerpoB (paccroxnue, rtty6uua, cKopocrb vr rpaeKTopllrc

.uBr4xeHr{_f, vr r.A.) ocrzurocb 3a paMKaMLI rIpeAcraBJIeHHoro aHaJrv3a
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gKcnepr4MeHTaJrbHbrx AaHHbrx. BoccranoBJleHl4e Bcex napaMerpQB arl[apara,

KaK oro 6ruo c.qeJraHo B cltyqae gKcrIepIrMeHTa Ha JIaAoxcKoM rIoJII4roHe,

rro3BoJrlrJro 611 6oree rroJrHo r4ccJleAoBaru eSSeKTLIBHocrs pazpa6oraHHoro

cor4cKareJreM roJrorpaQuvecrofi o6pa6orxz rzApoaKycrkTqecKLtx aI4rHaJIoB B

BbrcoKor{acrornofi o6lacrz.

4. flocrpoenHyro B paSore reopr4lo ronorpaQz'{ecKoft o6pa6orr<u

rur4poKorroJrocHoro cr4rHana c npr4MeHeHrreM'nznefinux ropz3oHT€uIbHbIX I,I

BepTIIK€uIbHbIX aHTeHH Cne.{OBaJIO 6s nOKpenI4Tb pe3ynbTaTaMl'l

gKcrrepkrMeHT€urbHbrx uccrreAoB arruit. 3ro rro3BoJILIJIo 6rr npoBecrl4

cpaBHlrrelrnrrfi anaJrvr3 Teoperr4r{ecrufi BbIBoA vr SKcnepLTMeHTiuIbHbIe

AaHHbre o6 e$Semr,rBHocrr4 o6napyxeHnfl. rloJle3Horo Qr4fHaJra c

14 CIIOJIb3OBAHLIEM AHTEHHbI rro OTHoIIIeHI4IO K OALIHOTIHOMy npl4 eMHI4Ky.

Bce CIeULIaJII,ICTrI, ,qaBIxI4e OT3rIB, oTMeTIaIOT' rITo aeropeSepar

yAoBJrerBopf,er rpe6oeauzxvr BAK P@ vr r. 2 <<lloroxenuq o rpllcyxAennvr

yqeHbrx creneuefi s @fAOy BO <IOxnufi Se4epanrnufi yuraBepcL,Irer)' a caMa

Alrcceprarlr4oHHa-f, pa6ora flBrrflercfl.3aBepIrreHHbIM HayqHbIM TPYaovr. Cozcrarelr

Tlcaqenro C.A. sacry)KlrBaer rpr4cyxAeHnfl, eMy yrleHofi creuelnkr KaH4vr4ara HayK

no clerlr4aJrbHocrr4 13.7 . Arycrura (rexHz.recKl{e nayrcu). Coucrarelr uueer 20

ny6nzraqzfi ro reMe Ancceprar\r4vr, vs HrIx 14 reqarHblx pa6or: 5 pa6or B

Marepr4aJrax Me)KAyHapoAHbrx u Bcepocczficxzx ron$epenqr,rfi, 9 crareil

ouy6nuroBaHo B perleH3lrpyeMbrx Haf{HbIX v34aHvrflx, Koropble BKlIorIeHbI B

[eperreHb poccuficxnx perleH3upyeMblx HayqHbIX x{ypH€trloB Lr uzl:auuit AJII

ony6lzroBa:n:ufl. ocHoBHbrx HayqHbrx pe3ynbraroB Allccepraqrafi. Pa":pa6oraHHble B

Al,lpC}pTA\W MeTOAbr Vr aJrfopr4TMbl peanII3oBaHbI B Bldne [flTv [pofpaMMHbIX

KOMIJIeKCOB LI OAHOfO rlareHTa.

1. CsIaAereIbcTBo o rocyAapcrnennofi peILIcTpaIII4I{ rporpaMMbl Ann 3BM
IIACTOTHO-J\b2020619052 Pocczficxa.s @e4epaqra.a. I4nrep$epoMerpllqecKan

BpeMeHHaf o6pa6orra Hlr3KoqacrorHbrx rllApoaKycrI4qecKl4x curHaJIoB BeKTopHo-

cKanqpHoro rrpr{eMHr{Ka: J\b 2020615374:3a.aBrl. 28.05.2020: ony6n.10.Q8.2020 I

C. A. llepecelxor, VI. B. Ita:naueen, C. A. Traueuro, E. C. Ka-sHaqeesa ;

upanoo6naAareJrb Qe4epanrnoe rocyAapcrBeHHoe 6ro4xerHoe o6pasonareJlbHoe

YIIPEXAEHI,IE Bblorrlefo oopa3oBaHl,Itr <BopoHexcxuit focyAapcrBeHHbII4

yHl4Bepcureu ((D|EOY BO <<BfY)))

2. CsuaereJrbcrBo o rocyAapcrseHHofi perl4crpallLtu rporpaMMbl ans 3BM Ns

2020660790 Pocczficrcax (De4epaqut.Iturepsepovrerpr4rrecKar qacrorHo-BpeMeHHat

o6pa6orrca BbrcoKorracrorHbrx fr4ApoaKyorr4qecKrrx czfHuuloB BeKTOpHO-CK€UI-IpHO|O

rpr{eMHI,IKa : Ns 2020619964 : 3a.lBrl. 03.09.2020
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c. A. Ilepecelron, A. IO. llpoconeqrufi, 14. B. Kasuaueen, c. A. Traueuro,

E. C. Ka:naqeeBa ; rrpaBoo6naAarenl Qe4epanbHoe focyAapcrBeHHoe 6roANeruoe

o6pasonareJlbHoe yupex4'enr,re Bbrcrrrefo o6pa:orauux <BopoHeNcrIafi

rocyAapcrseHHnfi yHl4Bepczreu (@fEOy BO <Bfy))
3. CnuAerenbcrBo o rocyAapcrBeHHoii perucrpalll4tl nporpaMMbl AJIf, 9BM J\b

20216g1297 poccuficraa oe4epa\vrfl. Pac.rer aKycrr4qecrofi fonofpaMMbl IITyMOBOTQ

IIOIq I4CTOIIHVKA 3BYKA, ABI'IXYqEIOC' B MENKOBOAHOM |I4APOAKYCTHIIECKOM

BoJrHoBo.rre Ha ocHoBe MoAoBoro orlzeaHvrs. : J\b 2021680532 : 3atBJI. 10.t2.2021 :

ony6n. 20.12.2021 I C. A. flepeCerrKoB, vI. B. KasHa'IeeB, c. A. Tra'Ieuxo, E' C.

Kasnaueena, A. IO. llpoconeqKafi ; npaBoo6la4arelr

rocyAapcTBeHHoe 6roAxernoe o6pasoBaTeJlbHoe yqpexAeHuIe Bblcrrlero

<B oponeNcrufi rocyAapcrseHHrrft yHl{Bepcllrer)

Qe4epalruoe
o6pasonauu-a

nporpaMMbl Ant 3BM J\b

AHIIA B MeJIKoBoAHoM
4. C}UlereJrbcrBo o focyAapcreeHHofi pefI4crpallul4

2021681355 PoccuficKas (De4epaqur. O6uapyxeHl4e

BonHoBoAe Ha ocHoBe ronorpa$vrqecrofi o6pa6orrr4 ITIyMoBbIX cLIrH€uIoB KaH€uIoB

oAr.rHorrHoro BeKropHo-cK€urrpHoro rrprreMHlrra : Jrlb 2021680514 '. zaxsrr. I0.I2.202I

:ouy6n. 2t.I2.202I lC. A. llepeceJrKoB, Vl.B. KasHa'reeB, C.A. Tr<aqenro, E. C.

KagHa.reeea ; npaBoo6la4arem Se4epanuroe rocyAapcrBeHHoe 6ro4xernoe

oopa3oBarerlbHoe yqpexAeHI4e BbICIUefO oopa3oBaHI4t <Boponexcxuir

rocyAapcreeHHufi yHl4Bepcl4rer)

5. CeulereJrbcrBo o rocyAapcrseHHofi perucrpallull rporpaMMbl ans 3BM Jtlb

20216g15g7 poccuficr<aq (De4epaqur. Pac.rer qacrorHo-epeuenHofi

znrepQeporpaMMbI ABI,IXyqefocq AcTOtIHuKa B oKeaHI4IIeCKOM MeIKOBOAHOM

BonHoBo.ue Ha ocHoBe MoAoBoro orrucaHnfl3ByKoBoro rroJlfl : J\! 2021680484 :3arIBJI.

10.12.2021 : ouy6n. 23.12.2021 I c. A. Ilepecenxov, 14. B. Kasuaueen, c. A.

Tra.{euxo. E. C. KagHa.reeBa ; npasoo6raAarenr Qe4epaJlbHoe rocyAapcrBeHHoe

6roAxerHoe o6pasoBareJrbHoe yqpex(AeHl4e Bblclrlero o6pa:onanra-r <Bopouexcxufi

rocyAapcrseHHrrfi yHI4BepcI4Ter)

6. flarenr Ng.2787951 C1 Poccuficrar (De4eparJvrn' MIIK G01S 3/80. Cuoco6

o6napyxeHr4f, noABoAHOfO ?rCTOrrHlrKa IUUpOKOIIOJIOCHOIO IIIyMa : N9.2022102801 :

3a.rrBJr. 07.02.2022; or,y6r^ 13.01.2023 lC. A.llepecenxoe, B. M. Kysxran, IO. B'

MarsueHxo, IrI. B. Ka:saqeen, C. A. Txa'{euxo, E. C. Kasna'IeeBa; upanoo6naAaTeJlb

Qe4epalrHoe rocyAapcrBeHHoe 6roANeruoe o6pasonareJlbHoe flpexAeHI'Ie

Bbrc[Ielo o6p asoeanrax <B opouexcrufi rocyAapcrseHHrrfi yHIIBepcIlTeT)

O6ufraft o6reu ouy6nzroBaHHblx pd6or - 19,7 IerIaTHbIx JIllcToB' I43 KoTOpbIX

BKJIaA aBTopa cocraBJlter 1 1,4 ileuautbrx JrI{croB'

B 4racceprar\vvr orcyrcrBylor HeAocroBepHble cBeAeHI4t

cor4cKareJleM paoorax.

o6 ouv6ru,IKoBaHHbIX



Hau6Olee 3HaqnMble Hayqnute pa6orbl IIO TeMe AIIccepTaIIu[:

l. Source detection in disfersive environment / V. M. Kuz'kin, S. A. Pereselkov,

yu. V. Matvienko, S.A. Tkachenko ll Radioelektronika, Nanosistemy,

Informacionnye Tehnologii. 2019. Vol. 11' No.3. P. 337-344' DOI

10.17 7 25 lrensit.2o 1 9 .I I .337

2. Noise-Source Detection in an Oceanic Waveguide Using. Interferometric

Processing lV. M. Kuz'kin, G. A. Lyakhov, S. A. Pereselkov [et al.] ll Physics of

wave Phenomena. 2020. vol. 28, No. 1. P.68-74. DOI

I 0.3 1 03/S 1 54 1 308X200 1 0057

3. Interference Method for Estimating the Coordinates of a Moving Noise Source

in Shallow Water Using High-Frequenoy Signals / S. A. Pereselkov, V. M. Kuzkin,

G. N. Kuznetsov fet al.] llAcoustical Physics. -2Q20. - Vol. 66, No. 4. -P.416-424.

- DOI 10.1 134lS 106377 1020040089

4. Interferometric processing of acoustic information by using extended antennas

in dispersing media I Kuz'kinv. M., Pereselkov S.A., Tkachenko S. A., Kaznacheev

I. V. // Radioelektronika, Nanosistemy, Informacionnye Tehnologii, - 2020. - Vol.

12, No 4. _P. 483-494. - DOI: l0.I7725ltens\t.2020.12-483.
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{nccepraquoHnurfi coBer orMeqa r, rrro Ha ocHoBaHI'Iu BbIrIoJrHeHHbIx

corrcKareJreM uccJreaonau u fi :

flpe4"rroxcena I{ACTOTHO-BPEMEHHA' oQpa0orKa, cofJlacoBaHHafl. c

lrnrepQepeHquonnofi xaprznofi, $oprzpyevrofi uryM BbIM HcrorIHLIKoM,

eoccraHoBJreHl'If BpeMeHHbIX 3aBr4cr,rMocrefr rreJreHra, cKopocrlr, yAanenHocrl4 Lr

rny6znrr IxyMoBofo noABoAHoro HcrorrHuKa B BblcoKorlacrorHoM AI'Iana3oHe,

(or 2 Ao 5) rfq, c rpIlMeHeHI4eM oALIHotIHoro BC[.
Paspa6oran rroAXoA K orrpeAeneHr4ro sKcnepLIMeHTaJIbHotI 3aBI4crIMocrl4,

ycraHaBnusarcqefi cBr3b Mex{Ay crreKrpaMLI IrryMoLI3nyqeHLIt AHIIA s 1ruxneiL u

.ualrsefi 3oHax. VcranoerteHHatr cB-f,3b rro3BoJlf,er [onyrlarb oIIeHKI4 AaJIbHocrI4

o6Hapyxenzq AHIIA B rrrr4poKoM Ar4anureHe rracror npI,I pa3HbIX pexllMax pa6oru

r4 cKopocTtx ABLI)KeHLI' IOABOAHO|O anilApata.

[pe4.uoxeHa KoHrlerrqlrfl o6napyxeHufl IrryMoBoro cI4rHaIIa Ha ocHoBe

Kpr4Teputr Hefil,rana-llt4pcoHa. llony.rensl BblpaxeHl4t Anfl Bepof,THocrl4

rrpaBr4JrbHoro o6napyxeHkrfl. u loxnofi TpeBorI{ B 3aBI{cLIMocrI4 or orHoIrIeHI4lI

cnrnal/noMexa v v.vreJra oJIeMeHToB aHTeHHbI.

Parpa6orana reoput ronorpa$zqecrofi o6pa6orrz rL'T Ap O aKyC TLIrI e C KOII

VcranoereHa cBt3buuQopvraquz c ucrIoJrb3oBaHLIeM nzHefiHrrx aHTeHH.

cneKTpaJrsofi rrJrorHocrr4 roJrolpaMMbl, Sopnrvlpyeuofi'Anz IrII4Mc.f, LIcrorIHI/IKoM,

c aneprypofi v HarrpaBneHr,reM rrpr{HrrMaeMol'o rIoJIfl. Oqenenu rosQQuqueHr

ycLrneHufl., xapaKTepvcTlrKa HarrpaBneHHocTr4 aHTeHHbI vI IIOMeXOyCTOI{TII4BOCTb

o0paooTKrI.

Teoperu.recKaq 3HaquMocrb I{ccJreAoBaHI4q o6ocuonaua reMr qro:

,,{onasano (ercnepr4MeHT€urbHo r,r B paMKax rII4cJIeHHoro MoAeJlupoBalavrs'),'rro

paspa6orannrrfi MeroA ronorpaQzqecxofi o6pa6omu BblcoKor{acrorHblx

.flrApoaKycTr4rrecKHx cr4fH€uroB oAr{HorrHbIX BeKTopHO-CK€t[-f,pHbIX IpUeMHLIKOB Lr

aHTeHH rro3BoJuer eSSenrLTBHo BoccraHaBJII4Barb rlapaMerpu (paccro.f,Hl{e, rIeJIeHf,

HarrpaBneH?re u cKopocrb 4euxenz.a) MaJIoIxyMHbIX I4crorIHI4KoB 3ByKa B

MeJIKOBOIHbIX OKeaHI4qeCKI4X BOIHOBOAaX

IlpurvrenureJrbHo r< upo6neMarrlKe Ar{cceprarlnonnofi pa6orrr pe3yJrbrarnBHo

orLIcaHI4e BbICOKOTTaCTOTHO|O 3ByKOBO|O TIOJIfl I'nfl

ronorpaMMbr rroJl' B rr4ApoaKycrr4r{ecKoM BoJIHoBoAe Ha oKeaHI,IqecKoM ruelrSe.

[annufi rroAXoA eSSerrzBHo r4crroJrb3oBaH 4na SopvrvrpoBaHnfl.IanrepQeporpaMMbl

r{ fonofpaMMbr rlcToarHr{Ka B paMKax KoMrlbrorepHoro MoAenl4poBa:avrfl, o6pa6orru ra

r{crroJrb3oBaHo JIyqeBoe

TeopeTl4rlecKofo aEaIrl43a znrep$epenquoHnofi crpyKrypbl Lr crpyKrypbl

r4HTepnpeTar\krv AaHHbIX HaTypHbIX 3KCnepHMeHTOB.



3JreMeHToB aHTeHHbI. Oqenena

r4crroJlb3oBaHl4eM lunefi sofi aHTeHHbI

o6uapyNeHufl. cLIrHaIIa c

oAIrHOrrHOMy npI4eMHI,IKy.

llsro?KeHa MeToAononarlecKat ocHoBa rOnorpa$raqecrofi o6pa6orrz

AHTEHH.rr,rApoaKycru.Iecrofi ranQopvraquu c kIcIIoJIb3oBaHZeM maHefiurrx

VcranosreHa cBf,3b cuex'ipanrHofi rIJIorHecrLI roJIolpaMMbI, Sopvrupyeuofi

ABtrxyrrlr4Mcf, prcrotrHr.rKoM, c aleprypoit u HanpaBneHI{eM rlprlHlaMaeMoro IIoJIf,.

Oilenenrr roeQ$raqLreHT ycvnennfl, xapaKrepllcrrrKa HarlpaBneHHocrla aHTeHHbI 14

noMexoycrofi queocrt o6pa6orru.

IlsyveHsr reoperr4qecKr4 Lr B paMKax MoAenbHoro " eKcrIepI{MeHTa

BeporrHocrHbre xapaKTepkrcrvrKr o6uapyxenvrfl. IlryMoBoro cllrHana Ha Sone

cnyrafinofi nouexz Anf, oArlHorrHoro BeKTopHo-cKaJItpHoro npI4eMHIrKa u luHefinofi

aHTeHHbr. flonyvenbr BbrpalK e:nvrfl. Anf, BepoflTHocrr4 rlpaBI4nbHoro o6napylr<eHvrfl' vr

loxnofi TpeBorH. llpoananu3r4poBaHo rloBeAeHrre Bepo.arHocrHblx xapaKTepucrl4K

o6napyxenrar [ryMoBoro cvrrHaJra B 3aBLIczMocrIr or orHoIIreHIlt cln v 9^vcra

3naqeHue rroJryqeHHbrx corrcKareJreM pe3yJrbraroB llccJreAoBaIJIdfl AJIfl

IpaKTITKII IIOATBep?r(AaeTcfl TeMr qTo:

Paspa6oraHHbre B Ar4cceprarlrdlr MeroAbI LT aJIropI4TMbI ronorpaQzqecrofi

o6pa6orr<r4 BbrcoKoqacrorHbrx rr4ApoaKycrllqecrux curriaJloB oALIHoqHbIx BeKTopHo-

cKiur_f,pHbrx [pueMHlrKoB vr lznefinux aHTeHH BHeApeHbI B rlpaKTlrqecKylo

AeqrerbHocrb B cneAyrorrll4x opraHI43aIII4rx: <Llucruryr o6rqefi Qusuru I4M.

A.M. flpoxopoea Poccuficxofi aKa1evrvrv HayK) (I4OO PAH), I,Incruryr npo6nerra

MopcKprx rexHoJlorufi, fia:rcueBocrorrHoro orAelrennfl, Poccuficxoft araAeMIlI4 HayK

(I,IIIMT ABO PAH), BopoHexcrufi rocyAapcrseHHnfi yHlIBepcurer (Bfy).
xaQe4puPesyntraru AtrccepTaI\I4vr HcrroJIb3oB€uILIcb B IrJraHoBbIX Iil/P

MareMaTl4qecrofi $rasnxu ra zuQopMaIIr{oHHbIX TexHonotufi, B npoeKTax

PHO. Paspa6oraHHbre B Ar4ccepra\vrkr MeToATIKLI I{ aJIropI4TMbI peanl43oBaHbl B BI'IAO

rrflTvr npofpaMMHbIX KOMIIJIeKCOB I4 OAHO|O IIaTeHTa Ha H3OOpeTeHZe.

Oupe4e.rreHbr nepcrreKrnBbr npr4KnaAHoro I4cIroJIb3oBaHI'In pazpa6oraHHblx B

AITCCepTaIIUU MeTOAOB Vr aJIropLITMoB ronorpaQuqecrofi o6Pa6orrz

BbICOKOIIACTOTHbIX |I4APOAKYCTUI{ECKI4X CI4|H€UIOB OAI'IHOIIHbIX BEKTOPHO-CKAN'PHbIX

[pr,reMHr4KoB r4 runefinrrx aHTeHH Anf, perxeHvrfl.3aRa-r. o6napyNeHl/'fl.I,I JIoK€LIII{3arJvrvr

MtLTIO[IyMHbrX I4CTOqHVKOB B MeIKOBOAHbIX OKeaHUTIeCKI4X BOJIHOBOAaX.

CorAan MeroA ronorpaQu-{ecrcofi o6pa6orrl,I rl4ApoaKycrl4rlecKofi IanSopuaIJvrLl

c rlctIoJIb3oBaHkIeM llanefinrrx aHTeHH. Ilonyvena

roJlorpaMMbI, Sopnrvpyeruofi url4poKorIoJIocHIIM

yrnonoft 3aBrrcr4Mocrblo rrpr4HrrMaeMoro rIoJIt. OrleHenrr rcoeSQraqLIeHT ycvlreHnfl')

eQQer<rranHocrb

I]O OTHOIIIEHI,IIO K

P@@I,I u

cBf,3b crleKTp€urrnofi rIJIorHocrI4

rrcroqHl{KoM, c auePrYPofi vr

xap aKTep vrcrvrKa Harrp aBne HHo crI,I I4 IroMexoycrofi vrano crr o6p a6 orrn.



CosAaHrr 9JreMeHTbr crarr{cru.recKofi TeopIrI4 oSnapyxeHr4s.IuyMoBoro cLIrHaIIa

ocHoBe KprrrepLrf, Hefivrana-llupcona. lloly.reuu BbIpaxeHLIt AIrfl BepotrHocrl'I

rrpaBlrJrbHoro o6napyNeHvrfl vr loxuofi TpeBorI4 B 3aBI4crIMocrrI or orHoIueHLIf,

curnan/uoMexa v .lvaila SJIeMeHToB aHTeHHbI.

oqenrcaAocroBepHocrlrpe3yJrbraroBllccJreAoBaHrrflBbrflBlrJra:

,,{.ta encuepr,rMeHTaJrbHbrx rrccJreAoBanufi pe3ynbrarbl nonyqeHbl B pe€uIbHbIX

oKeaHr4qecKr{x BoJrHoBoAax Ha oKeaHuqecKoM ruenrQe. llorasaHo cornacl4e

pe3ynbTaToB HaTypHbrx gKCrrepr4MeHTOB, [OnyrIeHHbIX IIpI4 npI4MeHeHI',II4

pa:pa6oraHHofo corrcKareJreM MeroAa, c BbrBoAaMLr reoperurlecKofo aHurLr3a Lr

pe3yJrbraraMr,r qrrcJreHHoro MoAenkrpoBaHvrfl, Antr ycJloYufi.uatypHoro gKcnepI'IMeHTa.

Teopun unrepQepenquounofi arpyKTypbl, ee aHalrvr3 vr KoMlrblorepHoe

MOAenUpoBaHlre ocHoBaHbr Ha KJIaCCI4TIeCKOM nyqeBoM noAXoAe leoMeTpl4rlecKou

orrrr.rKlr AJrr BbrcoKorracrorHofo 3ByKoBOfo rroJr.fl B rl4ApoaKycruqecKoM BOJIHOBOAe

Ha oKeaHLrqecKoM urenrQe. [annrrfi rIoAXoA rlo3BoJlter Qopvruponarr

npocrpaHcTBeHHo-qacTorHo-BpeMeHHyIo nnrepQepeHIIrroHHyIo crpyKrypy

KoMrrbrorepHoFo3ByKOBOTO IIOJIf, B paMKax TeopeTl4tlecKofo aHurv3a,

MoAenr4poBaHvrfl, oSpa6orr<v vr vrHTepnperallrll4 AaHHsIX sKcrIepuTMeHToB.

VIAes 6aurpyercn Ha QyH4anreHTaJIbHbIX pa6orax, rocBtIrIeHHbIX

TeopeTlrqecKoMy OTLICAHI{IO upocTpaHcTBeHHo-rIacToTHo-BpeMeHHoLI

nnrepQeHrluonnofi crpyKTypbr 3ByKoBoro rIoJIfl B BblcoKoqacrorHoM ALIarIiBoHe.

VcranosJreHo coorBercrBr're aBTopaKI4x pe3ynbTaroB c pe3ynbraraMll,

rIpeAcraBJIeHHbtMI,I B He3aBI4cIlMbIX I,IcrorIHLIKax rlo reMe uccJleAoBauuit., a raKxe

cofJracr4e pe3ynbTaToB TeopeTr{qecKofo aHaJIvI3a c pe3ynbTaTaMI,I III4CJIeHHbIX VI

HarypHbIX SKCTIepLIMeHTOB.

LlcnorrsoBaHbr coBpeMeHHbre MeroAbI MareMarkI'recrofi $uzuxu,

KOMUbTOTepHO|O MoAenrlpoBaHufl vr MareMarr4.recroft crarrrcrl,IKl4 AJIS

TeoperlrqecKoro aHaJrvr3a, qucleHHblx oKcrIepI4MeHToB, a raKxte 4w o6pa6orrz u

r4HTeplpera\w AaHHbIX HaTypHbrx sKcrIepI4MeHTOB.

JluqHufi BKJTaA CorrcKaTeJrfl cocTor{T B qa3BVITLIV HaTIHbIX OCHOB

ronorpaQr4qecKoro MeroAa o6pa6orrra BbrcoKorracrorHblx rl4ApoaKycrl4rleOKLIX

cr4rHiuroB oAgHorrHbrx BeKTopHo-cK€ilrf,pHblx rIprIeMHktKoB I,I ltnHefinlrx aHTeHH AJI'

o6napyxenzr v noK€rrrr43arlr4r,r M€uIo[ryMHbIX TIoABoAHrIX I4crorrHI4KoB 3ByKa.

COUCXATCJIEM JII4I{HO ]Z^IIT4 NPI{ EfO HCTIOCPEACTBCHHOM YIIACTLIU PEUIEHbI CJIEAYIOqUC

3a1al{v: onpeAeJreH cneKTp rrryMou3nyqeHll-u l,ranora6apurHoro AHIIA e AanrHefi

3OHe aKycTr,rqecKofo [onfl; cneKTp€ubHble ypoBHI4 3ByKOBOIO AaBneHI{-fl

uccneAoBaHbr rrpu pa3[r4rrHbrx pexr4Max v ycnoBl4qx ilBkIX<eIJkIfl' AnnapaTa;



npoBeAeHbl 0IIeHKI4 npeAenbHol{ .II€UIbHOCTI4 o6napyxelnlan AHIIA

BbrcoKoiracrorHoM Arrana3oHe; BbrnonHeHa anpo6aqzt B HarypHbIX 3KcnepI4MeHTax

rolorpaSurrecKoro MeroAa o6napyxelrtnfl. LI JloK€url,r:a\vu neABoAHbIX I4crolIHI4KoB B

BbrcoKoqacToTHoM Ar4ana3oHe c npLrMeHeHueM OAI4HOTIHbIX BeKTOpHO-OKaJIf,pHbIX

npzeunuron; pa3Bvrra reopr4r ronorpa$zqecrofi o6pa6orru rl,IApoaKycruqecxofi

rauQopvra \r4v c rrcrroJrb3oBaHr,reM lunefi srrx aHreHH; pelueHa 3al:a'ua o6Hapyx eHr4fl

cufHaJla IxyMoBofo I4cTorIHrIKa HA OCHOBe

LlCrrOJIb3OBaHI4eM OAI,IHOIIHOfO npI4eMHI{Ka

lr4r{Ho rrpoBeAeH Teoperr4rrecrufi a*alrr43, r{I4cleHHoe MoAeJII{poBaHZe, o6pa6orra ra

r{HTepnperar\ufl, gKcrrepr4MeHrilrrbHbrx AaHHbIX. Bce npeAcraBJIeHHbIe B Al{cceprarlvrv

pe3ynbTaTbr rronr{eHbr cotrcKaTeJreM II4TIHO VIIM IIpU efo HenocpeAcTBeHHOM

yqaaT[vr.

fluccepraqrroHHan pa6ora coorBercrByer rracnopry nayuuofi c[equarlbHocrll

L3 .7 . Arycrrzra ro cJI eAylo uII4M Hanp aBJIeHIIqM I4a c JIeAoB auuit'.

2) SrcnepuiraeHT€ulbHble MeroAbI

aKycTHqeaKHX BOJTH.

4) @usu.recrze [poqeccbr, Jrexarque B ocHoBe pa3[I4rIHbIX MexaHIl3MoB

reHeparluu, perrlcrpar\kru aKycrr4qecKr4x BoJIH u esaiaNaoAeitcteufl. aKycrI4rIecKLIX

BoJrH c BoJrHaMz 4pyrofi [pr4poAbr. Aepoarycrl,IKa, reHepaqllt 3ByKa rroroKaMl,I.

Onro aryc TvrKa, $ oro arycTl4Ka. Tepvro arycTIIKa. 3n errpo aKycTIIKa.

w ycTpol4cTBa An', v3nylcleHnfl. v upueva

8) Axycrzra npIrpoAHbIX cpeA (aruoc$eprr, seNIHofi Kopbl, oxeana).

Aru o c Q e pHafl. aKycTI4 Ka. f ra4p o arycTl{Ka. f e onorra-{ ecKafl. aKycTI4Ka.

Ha gaceAaHtrvr 12 oxrr6px 2023 r. Ar4ccepralluonHrrfi coBer orMerl{rr rITo

Ar4cceprarlut Tra.IeHKo Ceprero Alexcau4poBl4rly <folorpa$uuecr<rafi

o6napyxeHyrfl u JroKaJrr,r3arlprr{ ManoIxyMHbIX noABoAHbIX t4croqHl4KoB

rroJrHocrbro orBeqaer Kpvrepr4sM n. 2 <<lIoJIo)I(eHI4f, o npucyx(AeHvrr4

crenenefi e OfAOy BO <IOxnufi Se4epanrHufi yHzBepcl4rer> Ia BAK P(D n.u.

9-14 lloroxenz-f, o rrpr4cpKAe:anvr f{eHbIX creuenefi, [peAb.f,BJIteMbIM K

AlrccepraqurNr Ha coLrcKanvre yuenofi creIIeHI,I KaHALIAaTa HayK, rI cornacuo u. 9,

rBrrerc-fi HayqHo-Knanzsraxaquonnofi pa6orofi, B Koropofi co4epNurefl' pelreHl4e

eaNHofi uayvnofi 3a1a-tu paspa6orxra HayqHbIX npI{HIIVnoB ronorpaQl4qecKoro

MeroAa o6pa6orr<I4 BbrcoKorracrorHblx rrIApoaKycrI4rIecKZX cI4rH€lJIoB oALIHot{HbIX

BeKTopHo-cK€urf,pHbrx rrprreMHr4KoB kr nunefinrrx aHTeHH AIrfl o6napyxeHnfl kr

JroKaJrr43arILrH MaJrorxyMHbrx rroABoAHbIX: I4CTOT{HI4KOB 3ByKa, V npI4Hfl'n pelueHl',Ie

npucyAr,rrb TKa.reHro Ceprero Arexcau4poBnrry yr{eHyro creneHb KaHAI{Aara

TexHr,rqecKr4x HayK rro creqv€urbHoarrl 1.3.7. Arycrura (rexHuuecKl,Ie nayxu).

flpra upoue1eHvrvrafinoro roJrocoBaHurfl, Akrccepralll4oHHblft coeer B KoJII4rIecrBe

Kplrrepllr Hefivraua.

v nunefinrrx aHTeHH.

llzpcona c

Coucrarereu

MeTOA

3ByKa)

yqeHbIX

l0



+ l1 rIeJIoBeK, 143 HIrx 5 AoKropoB HayK no crequarrbHocrr4 1.3.7. Arycrura
(rexnuvecKlle Hayxz), fracrBoBaBlrrux B 3aceAaHtrv\ v3 11 rreJroBeK, BXoAf,IIILTx B

cocraB coBera, rlporoJlocos:anz: 3a npucyxAeHrle yu€nofi crenenu 1 , rporkrB
npucyxAeHkrfl yueuoft crelreHll Her , ue4eficrnr4TeJrbHbrx 6rollerenefi Her.
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