BIIT'VK

odiLiiHOTO OTIOHEHTa JOKTOPa TEXHIYHUX HayK,
Ha JucepTaliitHy poboTy
Yaiiku Oaexcanapa CepriiioBuya

«D®OPMYBAHHS AKYCTUYHOTI'O ITIOJIAA Y XBUJIEBOAD»

[ofIaHy Ha 37100yTTs HAYKOBOTO CTyIeHs JoKTopa dinocodii
3 rauysi suanb 17 EnexTpoHika Ta TejekoMyHiKanii
3a cneniaabHicTio 171 Enexkrponika

AKTyaJIbHICTH TeMH AHcepTalii.

Jucepraiiiina po6ora MpHUCBsSYeHa BHpilIeHHIO Npobiemu (opMyBaHHS
AKyCTHYHOTO MOJsA B  iHGOPMALIHHMX TiIPOAKYCTHYHMX  KaHaiuax, sKi
3a6e3redyroTh 3B’S130K AOOHEHTIB CHUCTEMH “HaJBOJHUH Kopabeb-1111BOHUH
amapar ”. Ilpu mpoMy Oynu BpaxoBaHi 0COOMMBOCTI (pOpMYyBaHHS aKyCTHYHOIO
MoJisi B yMOBAaX MIJKOTO MOps IpU 30ypeHHi cepeloBHUIla KaHaly “‘HaJBOJHUH
Kopabesb-TiABOJHUM amapaT ~  XBWJIbOBUM IIaKETOM Ta  BpaXyBaHHAM
0COOIMBOCTEN PO3MOIiNIEHb CKAIIPHUX 1 BEKTOPHUX XapaKTEPUCTHK.

Bimomi po6oTH 3 [OCTI[KEHb AaKyCTHYHHMX BHUIIPOMIHIOIOYUX  Ta
NpUHMalOYuX MPUCTPOiB y rigpoakyctuni BueHux: B. T. I'pinuenka, B. I'. Casina,
I. B. BoBka, O. I'. Jleiika,, A. B. Jlepenu, O. B. Kopxuka, Clarence S. Clay,
Herman Medvin, JI. M. Bpexosckux, K. O. Hayronsauxa, U. b. Anapeesoi, I'. M.
Ceepuiina, E.IT. Muir ta iHIIuX.

PesynpTaT 1i€i poGOTH [JO3BONSIOTH 30IMBIINTH PpiBEHb PO3yMiHHS
B3a€MOJil 3BYKOBUX XBHJIb 3 MOPCHKOIO BOJOIO Ta OOIPYyHTyBaTu BHUOIp
napameTpiB 1y e(peKTUBHOTO (YHKI[IOHYBAaHHS MiJBOAHMX KOMYHIKalliiHMX
CHUCTEM, CHCTEM TeJeMeTpii Ta MOIIYKOBHX TiIpoaKyCTHYHUX 3acobiB. Po3pobka
TMePCIIeKTUBHUX MOJEJbHUX IIOCTAaHOBOK Ta pO3B’S3KM 3ahad  (opMyBaHHs
aKyCTMYHOTO mois B  iHOOpMaUiffHUX TiIpOaKyCTHYHMX KaHamax, sKi
3a0e3MedyloTh 3B’S30K a0OHEHTIB CHUCTEMH “‘HAJIBOMHMH KOpabelb-ITiIBOAHHUM
arnapaT» BU3Ha4YHIa akmyanvHicms obpanoi memu oucepmayii Haiku Onexkcanjpa
CepriiioBuua.

V 3B’43Ky 3 MM [PH BHKOHAHHI IOCHI/KEHb y AHCepTaliiiHiii pobori
MOCTaBIIeH] Mema i 3a0ayi.

OuniHka OOrpyHTOBAHOCTI HAYKOBHX pe3yJbTaTiB JAHcepTamii, ix
JOCTOBIPHOCTI TA HOBH3HH.

Mema po6omu monsirae y po3BHTKY iCHYIOYMX i po3poOlli MepCreKTHBHUX
MOJIEJIbHIX MTOCTAHOBOK Ta PO3B’s3KiB 3a7ad (OpMyBaHHsS aKyCTHYHOTO TOJS B
iH(pOpMAaNiMHEX TiAPOaKyCTHYHUX KaHaNaX, siKi 3a0e3MeuyioTh 3B’s30K a0OHEHTIB
3aHYpPEHHUX 1 TOBEPXHEBUX CUCTEM.

[Ipu nocarHeHHi MeTH Tpeba BpaxyBaTH OCOONHMBOCTI (HOPMYBaHHS
aKyCTHYHOTO TOJIsl B yMOBax MiIKoro Mops mnpu 30ypeHHI CepeloBHIla
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aKyCTHYHOIO KaHally XBUJIbOBHM ITAKETOM Ta BPaXyBaHHSAM OCOOJIMBOCTEN BILUIUBY
aKyCTUYHOTO TOJISI Ha JUKEPETIO 3BYKY.

JlocSTHEHHs 3asBJIEHOT METH TIOTpeOye pO3B'sI3aHHS HACMYNHUX 3A0aY:

— BUKOHATM IIOCTAHOBKY 3aJadi BHUIIPOMIHIOBaHHS 3BYKYy COEpUYHHM
JUKepesoM B IUIOCKOIApaiebHOMY —DErylspHOMY XBHIEBOAI 3 aKyCTHYHO
M SIKUMHU TPaHULISIMU;

— BUOpATH KOOPAWHATHI CUCTEMH i BU3HAUUTH (OPMH 1 KiJIbKICTh 4aCTKOBHX
oOnacrei;

— CKJIaCTH CHCTEeMH (YHKI[IOHAJBbHUX PIBHSHb AT ONUCY (POPMYBaHHS
aKyCTUYHOTO T10JI5;

— po3B’sA3aTH 3a/adi Ta BIALIYKaTH HEBiZOMI KOe(MILIEHTH PO3KIAIEHb
TI0JIIB;

— NIPOBECTH PO3PaXyHKHU Ta €KCIIEPUMEHTAJIBHO iX IiATBEPIUTH.

O6’exkmom JOCIIDKeHb € Tporec (OpMyBaHHS aKyCTHMYHOIO IIOJs B
MIJTKOMY MOpi chepudHUM JDKEPETIOM 3BYKY.

IIpeomemom HOCHIIKEHb € aKyCTUYHHHA CHUTHal c(epuyHOro JKepena
3BYKY.

OG6’eKT i mpeaMeT BU3HAYeHi BipHO. AJle TeMa AucepTallii OUIbII 3B’sA3aHa 3
00’eKTOM, a TOBUHHA OyTH O1blIe 3B’ 13aHa 3 IPEIMETOM.

B mucepTaliii oTpuMaHO Taki HOBI HAyKOBI pe3yJIbTaTH:

1. TIpoBemeHO OIS Cy4acHMX HAyKOBHX JOCIIIKEHb LIOJAO OIUCY
MpoIeciB pOpMyBaHHS aKyCTHYHOTO IOJIsl y XBUJIEBOAI PI3HUMH JDKEPEIaMH 3BYKY
3 ypaxyBaHHsM 0araToMOJOBOCTH JKepeJa Ta HOro pisHOMaHITHUX KOHQIrypauii.

2. ChopmoBaHo 3amadi, 10 Nependadany 3aCTOCYBaHHS METOY YaCTKOBHX
obnactell Uis BHM3HAUEHHS PO3MOIiICHh aKyCTUYHUX THUCKIB B BEPTHKAIbHHUX
NepeTHHaX XBUJIEBOLY.

3. BCTaHOBIEHO TpaHUIO 06JacTi OMMKHBOTO MOJS BHUIIPOMiHIOBaYa i
BU3HAYEHI EIMIOPH, SIKi BiMOBIJAIOTh KIIACUYHHUM IT1IXOAaM.

4. Po3BuHeHE iCHYIOYi Ta po3p00JIeHO MEePCIeKTUBHI MO/IEIbHI TOCTAHOBKH
Ta pO3B’A3KM 3ama4  (GOpMyBaHHS aKyCTHYHOro TMoyii B iH(QOpMaliHHKUX
riIpoaKyCTUYHMX KaHamaX, sKi 3a0e3neuyloTh 3B’S130K aOOHEHTIB CHCTEMH
“HaIBOJIHUI KOpabeb-1iIBOAHUN anapat .

5. JloCHiIKeHO YacTOTHI 3alie)KHOCTI MUTOMOTO IMIIeJaHCYy B pPoOOHOMY
MPOCTOPI i XapaKTepu30BaHO 3MIHEHHs PeXXUMY POOOTH BHIIPOMiHIOBAYa.

6. HanpanpoBaHo pO3paxyHKOBI  CIIBBIJHOLIEHHS ISl PO3BHUTKY
MaTeMaTUYHOI MOJIeJIi MiJIKOro MOps 1 11 TOAJIBIIOrO JOCII/IKEHHS.

7. TlpoBeneHO pO3paxyHKH Ta Y3TOJXKEHO iX 3 eKCIepHMMEHTalbHUMH
JOCITIPKEHHSIMH.

8. Po3pobiieno maket mporpam B cepenouili MATLAB 11s po3BUHEHHs
3a/1a4i, IPOBEIEHHS YUCEIbHUX €KCIIEPUMEHTIB Ta MOJabLIOr0 BIOCKOHAJICHHS B
obnacti 06paHOl TEMH.

MeTonaM#i JOCTIDKeHb € KIACHUYHI METOAM MaTeMaTH4HOI (i3HKH, SKI
BHKOPMCTOBYIOTBCS ISl PO3B’sI3aHHS 3a7adi OpMyBaHHsS aKyCTHYHOTO MOJIsSI B
PEryJISPHOMY TUIOCKO-TIApalleIbHOMY XBHIIEBOZL. Y pOOOTI 3aCTOCOBaHAa MOJEIb
MIJIKOIO MOpPS 3 aKyCTHYHO M SIKUMH I'PaHULSIMU Y (POPMI PEryJIspHOTO XBUIIEBOY
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3 yCKIaJHEHUM CEPUYHHM JDKEpPeIoM 3BYKYy, a He TOYKOBUM, IIOO MifiATH 10
peanbHOi CHTyalii. AJTOPUTM pO3B'S3aHHA 3a[adyi BUIIPOMIHIOBAHHS 3BYKY
pO3po6IIeHnt Ha OCHOBI METOMOJIOTI] YaCTKOBHMX 00JIacTe# [JIsk aKyCTUYHOTO TIOJI,
piBHsHBL ['enpmroieia ta Metony ®Pyp'e s KOXKHOI 00JacTi, a TaKOX yMOB
COpSDKEHHS Ha TpaHdUsX. JIs ONIHKM JOCTOBIPHOCTI  3aIPOTNOHOBAHOTO
3aCTOCYBaHHSI METOJy YacTKOBUX 00OJacTell MpoBeneHO JeKijbka mepeBipok. Bei
11l IEPEBIPKH € KPUTEPISIMHU JOCTOBIPHOCTI 3alIPONIOHOBAHOIO METOLY.

JlucepraHT TpoMeHiB mporpamHe cepenosuiie MATLAB, ske aBtop
BMKOPMCTOBYBAaB JIsi BU3HAYEHHS XapaKTEPUCTUK aKyCTHYHOIO IIOJIsl, TaKhX SIK
aMIIiTyaa, 4actoTra, (pasa, IHTEHCHUBHICTb, JiarpamMa HAampaBJe€HOCTI Ta IHIIL.
3acrocyBanHs nporpamHoro cepenosuiia MATLAB € noctaTHiM 1 IPOBEIEHHS
pPO3paxyHKiB y AucepTaLii.

MeToau IOCHiIKEHHS € CYYaCHUMHU Ta JIOCTOBIPHUMH.

V winomy, pe3yibTaTd, OTPUMaHi aBTOPOM, € HOBUMH HAYKOBUMH 3HAaHHSIMH.

[Tono)keHHs: HayKOBOI HOBHM3HH BiJOOpa)keHO B IMyOIikalisx, o 3a0e3nedyroTh
MIOBHOTY BHKJIaJIeHHs 3100yBaueM OCHOBHUX pe3yJbTaTiB AUCEpPTalLliifHOT poOOTH.

Ouinka 3MicTy auceprauii, il 3aBeplIeHicTL Ta JOTPHMaHHS NPHHLHIIB
aKajaeMiqHOI 100poYeCHOCTI.

3a cBOIM 3MicTOM aucepraliiina pobora 3m00yBaua Yaiiku O.C. MOBHICTIO
BigmoBigae CranmapTy BuINOI ocBiTH 31 cnemianbHocTi 171 «Enexktponika» Ta
HaIMpsIMKaM JOCIIiDKEHb BiOBITHO 10 OCBITHBOI IPOTpamMH.

JluceprariiiiHa po0OoTa € 3aBEepIIEHOI0 HAayKOBOIO Ipalelo i CBIAYUTH PO
HasBHICTH 0COOMCTOro BHECKY 3700yBava y HAyKOBHU HanpsM «ENeKTpoHikay.

Po3risHyBIIN 3BIT MOAIOHOCTI 3a pe3ylibTaTaMu IMEpeBipKH AucepTaliiHOL
pobOTH Ha TEKCTOBi CIiBHAIiHHI, MOXKHA 3pOOMTH BHCHOBOK, IO JHMCepTaliiiHa
po6ora Yaiiku O.C. € pe3ynbTaTOM CaMOCTIHHHX IOCIHiIKeHb 3100yBada i He
MICTUTH eleMeHTiB ¢anbcudikanii, komminsuii, ¢abpukanii, miariaty Ta
3ano3uyeHb. BUKOpUCTaHi imei, pe3yiapTaTH 1 TEKCTH IHIIUX AaBTOPIB MaroTh
HaJIe)KHI MOCUJIaHHS Ha BiATIOBIHE JDKEPEo.

[TpakTHYHA 3HAYUMICTH POOOTHU TMONSITa€ B MOXKIMUBOCTI BHKOPHUCTAHHS
pe3yJIbTaTiB:

1. V nojansiioMy po3BUBaHHI MPUKIIAJHUX aCNEKTiB (Pi3UKU MIIKUX MOPIB;

2. B 3amadax cTBOpeHHsI poOOTO TEXHIYHHMX TeJeMETPUYHUX CUCTEM Ta
CHCTEM 3BYKOMIJABOJHOTO 3B’S3Ky, a TaKOX B OCBITJIEHHI OCOOJMBOCTEN
dbopMyBaHHSI aKyCTHYHOTO IIOJISI IPU CTBOPEHHI HOBUX MOJEIBHUX IPEJCTABIIEHb
Ta eKcIulyaraiii iHpopMaIliifHuX KaHaTiB MiJ] Yac MPOBEIECHHS PI3HHUX ITiIBOJHHX
poGiT, TAaKKX SIK MOLIYKOBi, KapTorpadiyHi Ta JOCIiAHUIBKI;

3. Jlns NpakTHKH MIBOAHAX KOMYHIKAIliMHUX CHCTEM, CHCTEM TeleMeTpii
Ta MOIIYKOBHX T'iIpOaKyCTUIHHX 3ac00iB.




MoBa Ta CTHJIb BUKJIAI€HHSA pe3yﬂbTaTiB

Jlucepraniiina po6oTa BUKJIaJeHa yKpaiHChKOK MOBOK. PoboTa BUKIazeHa
HAa BHCOKOMY HAayKOBO-TEXHIYHOMY piBHi 3 BHMKOPHMCTaHHSAM CTaH/apTHOI
TepMiHOJIOTIi, 1[0 MPHUIHSTA Y IPUKJIaHiH aKyCTHILI.

JlucepTallisi CKIafa€Thest 31 BCTYITy, MIECTH PO3JINIB, 3arajlbHUX BUCHOBKIB,
CIIMCKY BHKOPHCTAaHHMX JDKepel i nozpatkiB. IToBHuii obcsar poGotu ckianae 161
cTOpiHOK, 80 PMCYHKIB, CIIMCOK BHKOPHMCTAHMX JDKepen 3i 57 HaliMeHyBaHb, 5
OIATKIB.

3MicT AMCEpTALiMHOrO AOCII/DKEHHS BHUKJIAJEHMH y MIOCTH pO3Aiiax, y
SIKMX TIPeJICTaBJIeH]i Ta OOTPYHTOBaHI OCHOBHI Pe3yJbTaTH POOOTH.

V ecmyni 10 naHOi nucepTauiiHOI pOOOTH BiI3HAYAETHCS BAKIMBICTH i
aKTyaJbHICTh MpeaMeTy AOCiiUKeHHs. IIpoBoaMTBCS OOIpyHTYBaHHsS BHOOpY
JaHOI TeMM 1 BKa3ye€ThCs Ha il 3HAUYILIICTh JJIs HAYKOBOTO Ta MPaKTUYHOIO
CIpsIMyBaHHS. BiaMideHe, 10 OZHMM i3 I[iKaBUX Ta KOPHCHHX HAIpSIMKIB
aKyCTUKH € JOCTiKeHHs: pOpMyBaHHS aKyCTUYHHX IOJIIB Y MUIKAX MOpSIX, IO He
JIOCITIDKEH I TIOBHICTIO. PO3BUTOK I[bOrO HANPSIMKY Ma€ BEIMKUN MOTEHIIan s
pO3yMiHHS JMHAMIKA MIJTKHX MOPCBKMX [iIJHOK Ta BHpIIIEHHS MNpo0iem,
MOB'SI3aHUX 3 HABKOJMIIHIM cepeloBUllleM. B mogansimomy 1ie, HanpuKIial, MOXe
JIONIOMOTTH MOKpAIIUTH SKICTh JKUTTS JIIOAEH, SKi MeIIKaloTh B MICLsX, MIO
MEXYIOTh 3 MOPCBKHMH y30€peOKSIMU. 3a3Ha4a€ThCs, IO JaHe JOCIIDKEHHS Ma€e
Ha MeTi MJOCSATHEHHS KOHKPETHHMX LiJiell 1 BHUPILIIEHHS BaX/IMBHX 3aBJaHb.
Bu3HaueHO OCHOBHY MeETy JaHOi JucepTaliiiHol poOOTH, sKa [oJsIrae y
rmubokoMy aHai3i obpaHoi mpobieMH Ta po3poOli HOBHX MiIXOAIB JO 1i
BUpIIIEHHS, PO3YMiHHS i PO3B’sI3aHHS aKTyaJbHUX HayKOBMX 3aBjaHb. [lojanbie
PO3TIISIAHHS y BCTYIII JIOMOBHEHO OiMIbII AETaJbHUM OMMCOM 3a/1a4 JIOCIiKEHHS.
JlomaTKoOBO, y BCTYINi HaJaeThCs JOKIAIHUM OIJIA[ METOMIB, AKi OymyTh
BUKOPHMCTaHI B XOJi MOCIiKEHHSI, 1100 JOCSITH MOCTaBJIE€HMX i€l 1 BUPIIUTH
3amaui. Lle 103BOJIIE€ OTpUMATH 3arajbHe YSIBICHHS MPO METOAOJOTIYHMH MiAXif,
10 Oy/ie BUKOPHUCTOBYBATHCS B POOOTI.

B nepwiomy po30ini MOAaHO aHANITHYHMI OIJISJ HAayKOBOi JITEpaTypH, B
006cs13i SIKOTO MOKa3aHO CyYacHHUM CTaH MpoOIeMHHUX ob1acTell B aKyCTHUIIl PiIMHU.
[Ipy 1bOMY HaBEIEHWH OIS JITepaTypd 3 IMOLIMPEHHs aKyCTUYHHX XBHIIb Y
MiJIKHX MOpSX, KOJIM 3BYKOBa XBHJISI BiIOMBA€ThCS BiJl HA Ta MOBEPXHI BOJH, IO
TIPU3BOIUTH [0 CTBOPEHHS eXa. ABTOP HaBOJUTH OCHOBOKIACHYHI HAayKOBI pOOOTH
i npusBima ix aBTOpiB, AaHi SKUX OyXyTh BMKOPHUCTOBYBaTHCS B OCOOMCTHX
poboTax aBTopa y MOAaIbIIOMY. METOII.

BakTMBi BUCHOBKH, IO 3pOOMB aBTOpP B KiHI MEpUIOro po3ailry. ABTOp
BiMiuae, IO y Ppe3yJbTaTi aHaji3y CydYacHOro CTaHy NpoOJeMH € IiJACTaBH
CrojiBaTHCs Ha OTPUMAHHsS HOBHX pe3y/bTaTiB Ta Ha IOJalblIe I[POCYBaHH:
3aMIpPONOHOBAaHMX MMiAXOAIB. Biarak ciymHuM Oyae NpOBeAEHHS HayKOBOTO
JOCIiUKEHHsl, CIPSIMOBAHOrO Ha JOCHI[PKEHHs MOXJIMBOCTEW BHKOPUCTAHHS
MeTOJly YacTKOBUX OOJacTel It aHalizy cnemudikud GpopmyBaHHS aKyCTHIHOTO
moist y CKJIAJHUX JUKepeax B IUIOCKONapaielbHOMY PeryJspHOMY XBHIEBOII 3
ypaxyBaHHSAM 0araTOMOJOBOCTH. ABTOPOM BH3HAUE€HO TPaHHIl PO3BUTKY
TEOPeTHYHUX 3acal y MOJAIBLIOMY MAOCTI/KEHHI 3a3HaueHOi TeMH pPODOOTH.

4




5

BusHayeHe SK METOMOJIOTisS JUIsl BJIACHOTO JOCIHIDKEHHS METOAM YaCTKOBHX
obnacreli, ysaBHOTO /pKepena Ta 30HM Dyp’e.

Ornsin  niTeparypud 3poONIieHHH JOCTaTHIA i MPOBEJCHHS aBTOPOM
CaMOCTIHHHUX POOIT.

B 0pyzomy po3dini MpOBEAEHO MOCTAHOBKY 3ajadi BUNPOMIHIOBaHHS 3BYKY
c)epUUHEM JDKEpeNoM B IUIOCKO-TIapalellbHOMY PEryJIspHOMY XBHICBOL 3
aKyCTHYHO M'SKMMM rpaHdilsMi. JIOCHI[DKEHHs TOWIMpEHHs 3BYKY Bif
cdepuuHOrO JpKepena MaroTh TNPAKTHYHE 3HAYEHHS /Uisl PO3yMiHHS Ta
MOJIETIOBAHHS ~ pealbHMX aKyCTHYHHX CHCTeM. Mojens MIIKOro  Mops
PO3IIISNAETHCS AK IUIOCKUM PeryIspHUE XBHJIEBi 3 KOMOIHOBaHMMH TPaHHLSMA.
Jlis 1bOrO BHNAAKYy ONKCAHO MaTeMaTH4Hy MOJeNb, HaBeJIeHi BUXI/HI
criBBigHoenns. CknafieHi cucTeMd (YHKUIOHATBHUX PIiBHSHB JJIs BHPILIEHHS
3am1adi o GopMyBaHHI aKkycTHYHOro mnois. JlonaTkoBo c()OPMOBAHO MOCTAHOBKY
3aa4i 111 HOSICHEHHs (OpMyBaHHsI aKyCTHYHOTO TOJIs BifOUTOI chepuuHoi XBUIi
Bil aKyCTHYHO M’sKoi rpanuui. Tak $K 3ajaya BHMMarae pi3HUX METO/IB
pO3B'A3aHHsI, 11€ MPU3BEJIO IO IOCTAHOBKM JBOX NapalebHUX 3aBlaaHb. [lepiia
3ajava mepeabadac MOLIYK PO3MOALTY aMIUTTYyR i da3 aKkyCTHYHHX THCKiB abo
KOJIMBAJIBHUX IIBUAKOCTEH Oifsl BUIPOMiHIOBaYa 3 ypaxyBaHHSIM OCOOJIMBOCTI
dopmyBanHs mois B pobouomy mpocTopi. Jlpyra 3amada BiXHOCHTBCS [0
obuHcieHHs BigOuTOro cdepuyHOro Mojis JHKepena 3ByKy, IO I[Ipalioe Ha
HynbOBill Mozi. TyT roJIOBHUM 3aBIaHHAM € 3HAXO/UKEHHs KoedillieHTa BiIOUTTS
s chepuuHOi XBWJIb. ABTOp TMOPIBHIOE 3 iHIIMMH JOCHIDKEHHSIMH Ta
eKCTIIepUMEHTAbHIMH JaHHMH Ta IepeBipse OTpuMaHi pe3ynbrard. Lle 3Ha4HO
3MeHIIye MacmrTabu poOiT, IO [OBHHEH IIPOBECTH aBTOP Ul BHPIIIEHHS
MOCTaBIIEHOT 3a/1aui.

B mpemvomy po30ini TpUBEAEHO PO3B’SI30K Ta OOrOBOPEHHs pe3yJbTaTiB
3a1a4i OpMyBaHHs BiZOMTOr0 aKyCTHYHOTO I10JIsl y XBHJIEBO/I 3 CUMETPUYHUMU
M’SIKUMM TpaHuLsAMH. HaBeneHO BHXiIHI Ta pO3paxyHKOBi CITIBBiIHOIIEHHS IS
NPSMOrO Ta BiIGUTOro MOJIsi aKyCTHYHOTO THCKY y XBHJIEBOJAI 3 CHMETPUYHHUMU
M’skuMH  rpaHunsMu.  OmnucaHi  OCHOBHI — €Talld  OTPUMAHHsS — BKa3aHHMX
CITiBBiTHOIIIEHB, a TAKOX ITiIXiJl T METO aHAi3y MOJS Y XBUIEBOI1 AJs BUIAJKY,
KOJIU JKEpeJIo 3BYKy € He TOUYKOBUM, a chepruuHuM. J{is aHamisy BiOMTOro Mo
3aCTOCOBAHO IJIOCKHH po3kiaja chepudHol XBUIi. 3HAWACHO CIiBBIIHOLIECHHS [UIs
BiJOMTOroO 1oJIs, PO3KiIanarouu chepudHy XBUIIIO Ha IUIOCKi, KoedillieHT BiAOUTTS
B3JIOBK BEpTUKAJIbHIN Bici. Y Mozeni XBHUIEBOJ 3allOBHEHO BOJOK, & OOMEKEHO
MOBITPAM, TOMy TpAaHMI XBHJIEBOAY € aKyCcTH4HO M'skumu. Opnepikani
CITiBBi/JHOIIEHHS] KOPUCHI JUISi PO3LIMPEHHS OOYMCIeHb IMONS BiOUTTS Ha Bl
YOTHPM KBAJPAHTH 3a IOIMOMOIOI0 METOAy YSBHOro Jukepena. Jlis po3paxyHKY
BiZOMTOrO0 TONS Yy JOBUIBHIA TOYLi MEepIIOro KBaJApPAaHTy MPHUBEEHI
CIiBBiJHOLIEHHS, IO 3aJy4YalOTh HAMpALIOBAHHS [OJ0 CTBOPEHUMX Ha MEXi
XBHJIeBOY 30H ®peHens. Byno 6 IOLIIBHO B IIbOMY MICI aBTOPY IOBECTH, IO
BiH BHKODHMCTOBYE 3aKOHM Ta CIIiBBiIHOLIEHHs Kjacu4HOi omnTuku. Ta jpatu
OCHJIAHHS HA BiJOMY JiTepaTypy. ABTOpY AOLLIbHO Gyino 6 mpuBecTH rpadiku
3MiHM aMIUTITYI IPOLIECY BiZl XBUIEBOTO apameTpy k7. Po3paxyHKu BUKOHaHI JUls
pi3HUX TIIMOWH XBUJIEBOAY Ta pOOOYUX YacCTOT.
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Y yemeepmomy po30ini IpUBEIEHO PO3B’SI30K Ta OOrOBOPEHHS Pe3yJIbTaTiB
3agadi popMyBaHHS BIIOMTOrO aKyCTHUHOIO MOJIS Y XBHJIEBOI 3 CUMETPUYHUMU
M’SIKUMH TPAHHMIIMUA 3 BUKOPUCTAHHSIM METOJly 4YacTKOBHX obOnacreil. Omnucani
OCHOBHI €Tanmud OTPUMaHHS MaTeMaTUYHUX CHiBBIJHOIIEHb. Po3riasHyTO
CUMETPUYHY 3aadyy B Me)kaxX MepIIoro KBagpaHTy, a TaKOoX IOIIMPEHO
pe3yibTaTM Ha BeCchb XBWJIEBIA. AJNrOpUTM pO3B’si3aHHS 0a3yeTbcs Ha
BUKOpHUCTaHHI piBHsIHHA ['enpmronsua ta merony ®yp’e misi KOXKHOI YaCTUHHOI
o0acTi, 3 yMOBaMU CIpPsDKEHHs Ha 1X Mexxax. He BUKOPHCTOBYIOThCS 1eali3oBaHi
rpaHWYHI YMOBU Ha IMOBEPXHI JDKepena, 110 JO03BOJSE€ BU3HAUUTH KoedilieHTH
30y/DKEHHST MOJ XBWJIeBOAY B Mexax 3amadi lltypma-JliyBinsa. YpaxyBaHHS
IrpaHUYHUX YMOB Ha TOBEPXHI Ta AHI MOps, a TakoX yMoOBH 3oMmMmepdenniaa
MOKPAIIWJIA TOYHICTh PO3MOJLUTY TOJs B BEPTUKAIBHHUX IMEPETHHAX XBUIICBOIY.
3ajaya po3B’si3aHa B PI3HUX CHUCTEMaX KOOPJAMHAT: TEOPETUYHO Oliblle B
chepuyuHuX, a JUisl PO3paxyHKIB — y IJIOCKUX AekapToBuX. HampaiboBaHo BUXiHI
CIIIBBITHOILIEHHS JUIsl 3HAXO/DKEHHsSI Ta OOYHMCIIEHHS aKyCTHYHOTO IMIIEJaHCy Ha
MOBEPXHI pKepea.

ABTOp 0a3yBaBCcsl Ha JJaHUX BIJIOMHUX 3 TiIPOAKYCTHKH HAayKOBHX poOOTaXx.
Tpeba BIAMITUTH, 1110 aBTOP po3iOpaBCs y CKJIaJHUX MaTeMaTHUYHUX BUpa3ax i 3Mir
BUKOPHUCTATH iX I pPO3B’S3aHHSI TOCTaBIEHUX IIepel HUM 3a1a4 y OKpPEeMHX
BU3HAUEHUX paMKax. .

I1’smuti po30in MICTUTh MOJIETIIOBaHHS Ta OOTOBOPEHHsS B paMKax 3ajadi
dopmyBaHHS BIAOUTOTO AaKyCTUYHOTO TIOJISI y XBWJIEBOAI 3 CHUMETPHYHUMHU
M’SIKUMU TPaHULSIMU 3 BUKOPUCTAHHSM METOAY YacTKOBUX oOmacteif. [IpoBeneHi
aHaTI3d BKIIOYAJIM BEPTUKAIbHI MEPETHHHU IUIOCKO MapajieIbHOIO PEryJsipHOro
XBUJIEBOJIy Ta IMUTOMHX OTOPIR CEepeOBHINA IS KOMOIHALIIMHUX XBHJIb NMEBHOT
Moau. 3ajmavya Majga I[EeHTpajbHY CHMETpPil0, IO JO3BOJIMJIO TMPOBAIUTH
pO3paxyHKH JIMIIE JUIsi OJHOIO KBagpaHTy 3 TMOJAJIBIIAM CUMETPUYHUM
PO3MOBCIOJDKEHHSIM Ha pELITy KBaApaHTiB. [l po3paxyHKiB KOJIHMBAJIbHOL
IBUAKOCTI Oyla BHUKOpHUCTaHa METOAWKA, IO 0a3yeTbCs Ha aHAJIITUYHOMY
PO3B's3Ky pIBHSIHHS KOJMBaHb B cpepUUHHMX KOOpAHMHATaX. | 0J0BHO Oa3yBasiach
Ha B)K€ 3HAWJEHUX CIIBBIAHOUIEHHSX Jisi aKyCTHUYHOTrO THCKY. JlociiKeHHs
MPOBOJIMITUCS JUIsI KOXKHOTO 3 PO3IVISIHYTUX BHIIAIKiB. Pe3ynbTaTH po3paxyHKiB
MoKa3ajiu, 1[0 KOJHMBaJbHA ILIBUJKICTh Ma€ CKIAIHY 3aJIeKHICTh BiJ] po3MipiB
BUIIPOMIHIOBaYa, MMHUTOMUX OIOPIB CEpelIOBHINA, YAaCTOTH KOJWBaHb, a TaKOX
IJTHOVMHU XBUIIEBOJLY.

ABTOp NpuUBIB 0arato XBUJILOBUX KaPTHH PO3MOJIJIEHHS aMILTITY]l TUCKIB B
poboYNX cepeoBHINAX, aKTUBHUX 1 pEaKTUBHUX YaCTHH IMIIEaHCIB JiIsl Oaratbox
BUIAJIKIB pajiyciB chepu Ta MHOWHM KaHANly, a TAaKOX BIACTaHI BiJ JpKepena To
TOYKH  po3paxyHKy. Tpeba BiAMITHTH, IO IOCTOBIPHICTH PO3paxyHKiB, IO
MpPOBEJIEHI aBTOPOM, TMIATBEP/KYIOTHCS XapaKTepoM KpHUBHUX AaKTHUBHOI Ta
pEeaKTUBHOI YaCTHH IMITEJaHCIB, 110 BiMOBIa€ TEOPETUYHUM 3acaaM 3 aKyCTHKH.

Illocmuii po30in MIPUCBSIYEHO 3ICTABJICHHIO TEOPETHYHMX HAMpallOBaHb 3
eKCIIePUMEHTAIBHUMHU JOCIIDKEHHAMH. JI1s1 OIlIHKM BiANOBIIHOCTI IpPHUITYIEHb,
BBEJIEHUX NIPH NMOOYA0BI MaTeMaTUYHUX MOJieNiell Ta BUBEIEHHI OCHOBHHMX PIBHSHb
3a/a4i, TPOBONWIHCS eKCIEPUMEHTaIbHI JOCHI[DKEHHS 3  BUMIPIOBaHHS
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xapakTepucTuku  HampsmieHocti (XH)  6GaraTroMomoBuX — MepeTBOPIOBAdiB.
Po3po6iieHi OCHOBHI ClieHapil IIepeMUKaHHs €EKTPOIB i BUIIB €IeKTPOTyBaHHS.
BoHM BU3HAYAIM MOJOBHI CKJIaJ BHXiJHOI Halpyrd Ha HABaHTAXEHb €NIEKTPOJIB.
Jlis CHCTEM TepeTBOPIOBAYiB BHMIPIOBAINCS XapaKTEPUCTUKU HANPSMIIEHOCTI
JUcKpeTHHX pemriTok. L[i perniTku cTBOpeHi 3 6araTOMOJOBHX LMJIIHIPUIHHX
KPYrOBHX TepeTBOPIOBadiB. EKCIEpUMEHT MNpoBeleHHH Yy BHUMIPIOBATBHOMY
Gaceiini JlepxaBHoro mignpueMcTBa «KuiBchbkui HayKoBO71 JoCHigHuA [HCTUTYT
IigponpuianiB». B pesynbrari aHamisy aiarpamM BCTaHOBJIEHO, ILIO XapaKTep
MPOCTOPOBHX 3a/IEKHOCTEH aMILTITy I THCKIB, SKi BUMipsHi B po604oMy MpOCTOpi,
BIAMOBila€ PO3PaXyHKOBMM MOJEINSIM, DIi3HHIL He MepeBullye 3 aenubernis.
Pe3ysbTaTH BUMipIOBaHb BU3HAYUIIA MEXY, 3 SKOI BiIOyBaTUMEThCs (POPMYBaHHS
[OJisI B XBHJIEBOMI. Pe3ynbTaTd MO3UTHBHO XapaKTepH3yIOTh OOpaHWM MiAXia 10
PO3B’ 13Ky MOCTaBJIEHO]I 3a/1aui BUIIPOMIHIOBAHHS.

Ili pe3ynabTaTH MO3BOJIMIA OOYMOBHTH NMPAKTUYHY LIHHICTH AHUCEPTALIMHOTL
poOoTH.

VY BHCHOBKAax aBTOp CTHCJIO TIOJa€ OCHOBHI pe3yJbTaTd pPOOOTH IO
MiAKPIILUIIOIOTH HAYKOBY HOBH3HY Ta IPaKTH4HI pe3yIbTaTd poOOTH.

V wminoMmy, pe3yiabTaTH, OTPHUMaHi aBTOPOM, € HOBHUMHM HAyKOBHMH
3HaHHsAMH. OTpuMaHi B poOOTI pe3ylbTaTH MOXYThb BHKOPHUCTOBYBAaTHUCH Y
HaBYAJILHOMY IIpOLIECi BHMIIMX HaBYAJIbHHUX 3aKIaliB YKpaiHH, y TOMY YHCII
HTYVY “KIII” imeni Irops CikopchKOro MpH MiArOTOBLI iHXKEHEPiB-aKyCTHKIB. A
TakoX y JIHinmpoBchKOMYy HalioHaabHOMY yHiBepcuteTi imeHl Onecs ['onyapa Ha
dizuKo-TexHiyHOMY (paKyIbTeTi IIPH BUBYEHHI KYpCy «AKYCTHKa Ta MOCIIKEHHS
BiOpalliif y MalmuHax» NpH MiArOTOBII iHXKeHepiB-MeXaHHuKiB 3 crenianbHocTi 131
[TpukianHa MexaHika.

Jucepraniiina poGora odopmieHa BiamoBinHO a0 Bumor Hakasy MOH
Vkpainu Bin 12 cignst 2017 p. Ne 40 «IIpo 3aTBep/KeHHs BUMOT 10 OQOPMIIEHHS

JTUCePTALIii».

Onpu/iloHeHHs pe3y/IbTATiB JUcepPTALiHHOT poOOTH

Pesynpratu pobotu Gynu onpuirogHeHi y 12 myGuikaiisx HayKOBHX pOOIT:

y TOMy YHCIi B 5 CTaTTfX, SKi € y HayKOBUX (DaxOBHMX BHJAHHIX YKpaiHH 3a

cnemianpHicTio 171  Enekrponika, Ta 3 BKJIIOYEHI [0 MDKHApOJIHHX
HAayKOMETpUYHHUX 0a3; 4 Te3ax I0moBizei y 30ipHUKaxX MaTepiaiB KOH(EPEHLIiH.

CraTTi ony61ikoBaHO B HayKOBHX ()aXOBHX BHAAHHSAX YKpaiHH Karteropii A i

b mns cnieniansHOCTi 171 Enexrponika. Taka KilbKiCTh JOCTATHS 1 3T1IHA BAMOIaM
IOZI0 EKCIIEpPUMEHTY 3 MPHUCY/DKEHHS 3BaHHS HOKTOp (inocodii. Pesynbratu
JMcepTaliifHOi poGOTH AOMOBiAMMCh Ha 4 MIKHAPOJHHX KOHQEpEeHUisAX, II0
CBIUMTH TPO JOCTaTHIO anpobauifo AMCepTalifHOro aociimkeHHs. PiBeHb i
KiTbKicTh myOunikamiii Ta anpoGauii marepiamiB auceprarii Ha KoH(pepeHIUisX
noBHicTIO BianosinaioTs BuMoraM JIAK Vkpainu. HaykoBi myGumikarii cCTOCYrOThbCS
chepu TpHUKIAAHOI AaKYyCTHKM 1 TIOBHICTIO  BiIOOpaaroTb  pe3ylbTaTH
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aucepTauiiHoro aocuipkeHus. CTuib i 3micT myGuikauiii Bianosinae BHCOKOMY
PIBHIO, 110 BUCYBAIOTBCS 10 HAYKOBHX MyOJTiKaliii.

Henousiku Ta 3ayBaskenHs 10 auceprauiiinoi poGoru.

1. Cepen HaykoBHX poOOIT AMCepTaHTa € TakKi, [0 MarOTh 3aHAITO
BEJIMKY KUIbKICTh cHiBaBTOPIB (5-9). Baxano B nmomansmiii po6oTi MaTH 0coGHCTi
myOuikarnii.

2. Jlesiki TyHKTM HOBH3HM OaXXaHO HAMMCATH OLIBII KOPEKTHO.
Hanpnxnan, MYHKT 2 HayKOBOi HOBM3HM Kpalle c(opMyoBaTh Tak: «Brepime
BHPILIEH] 3a/ayi, 1O Nepea0ayniIn 3acTOCYBaHHS METOIy YacTKOBUX obnacTeit
Ul BU3HAYEHHS PO3MOALIEHb aKyCTUYHMX THCKIB B BEPTHKANbHMX MepeTHHAX
XBHMJIEBOZY»; TMYHKT 6 «Brepiue 31iicCHeHO Mojaibluii PO3BUTOK MaTeMaTHYHOI
MOJIEJIi MIJIKOTO MOpsi, HAMpalboBaHi PO3paXyHKOBI CITiBBiAHOILIEHHS.

3. B anorauii Ta Bo BcTyni omucana npoGnema, aige He 3pobsieHu
aKLIEHT Ha aKTyaJbHICTh TEMHU.
4. B Tekcti auceprauii 4yacTto BIACYTHI MOSICHEHHS MaTeMAaTHYHMX

cumBodiB. Tak, ctop. 36, 37 He nosicHeHO, 1O Y — e noTeHuiar. He moscHeHi
MaTeMaTH4HI MO3HAYEHHs y MaTeMaTWYHMX Bupasax (2.2), (2.4), (3.4.), (3.5),
(4.1), (4.3), (4.4), (4.6), (4.23). Ha crop. 44 He pO31IN(POBAHO CKOPOYEHHS
«xyta CCO». Y Bupasi (4.11) € momuiika y 4ucebHUKY.

5. B pobori npucytHi opdorpadivuni nOMUIKKM Ta MOMHIKH y CIOBAX.
Hanpuknan, y Homepi 5 cmmcky oco6ucTHX poGiT B Ha3Bi CTarTi He JOMMCAHO
OCTaHHE ¢j10BO. baxkaHo y qwceprallii He BAKOPUCTOBYBATH ClIoBa «OyJ10», GyB» 1
TiM nave. Crop. 42 ®pasza «0oOroBOpeHHsI pe3yJ]bTaTiB 3amadi», NOTPIGHO
«O0roBOpeHHsl pe3yJbTaTiB 3 BHUpILUEHHs 3aadi...». BHNAAKoBO Ha ctop 79
HalMCaHO TOCUIIaHHS Ha pHUcC. 12. Ane pucyHKa 3 TakUM HOMEpPOM y pobOTi He
Mae.

6. € Hesipui Tepminn. Ctop. 44 y ¢pa3si Ha 4 cTpouLi 3BepXy HAMTHCAHO
«.1 aMIUlTy#a 3racHe 3a paXyHOK PO3XO/KeHHS (pOHTY». B 1bOMy BHIAiKy
Tpeba mucaty, o amMILliTy1a 3MEHIIHTBCS 38 PaXyHOK PO3XOKeHHS (poHTY». Bo
Tpeba ypaxoByBaTH TimepOONiYHHN 3aKOH 3MEHINEHHS aMIUITYId Y IO
chepryHOi XBHUIII.

£ Crop. 47. TyT OnUCYIOTHCS 3aKOHH 3 JIiHIMHOT ONTHUKH, ajle MOCHUIIAHHS
Ha QyH/1aMEHTaNbHY JIITepaTypy 3 ONTHKHU He 3pobJeHe.
8. BucHoBkr 10 poGotu He mponymepoBaui. Hanmcani y «BinmsHOMY»

ctuiti. KoxxHuii BUCHOBOK MOBHHEH 3aKiHUyBaTHCS (Pa3olo «...,II0 T03BOJISE..».
BBaxkaro, 110 HaBeleHi 3ayBaKeHHs He 3MEHILYIOTb HAyKOBY LIiHHICTb

pobOTH, a il MpPaKTHU4HI pe3yNbTaTH O30JISIOTH OLIHUTH AWCEpTaliiiHy poGoTy
NO3UMUBHO.

BucHoBok npo auceprauiiiny po6ory
BBasaro, o nuceprauiiina pobora 3100yBaya cryneHs goktopa ¢inocodii
Haiiku Onexcanzpa CepriiioBuya Ha Temy «®OPMYBAHHS AKYCTUYHOI'O T10JI
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Y XBWJIEBO/II» BUKOHaHa Ha BUCOKOMY HayKOBOMY piBHi, He MOPYIIy€ NPUHLIUIIIB
aKkaJeMi4HOI JJ0OpPOYEeCHOCTI Ta € 3aKiHYeHMM HAayKOBMM JOCJiDKEHHSM,
CYKYIHICTb TEOPETHYHMX Ta NPAKTHYHHX PE3yJbTATiB SKOIO PO3B'S3ye HAYKOBE
3aBJaHHS, LIO0 Ma€ iCTOTHe 3Ha4yeHHs s ramysi Enekrponika. Jluceprauiiina
poboTa 3a aKTyalbHICTIO, NPAaKTHYHOK I[IHHICTIO Ta HAyKOBOIO HOBH3HOIO
NMOBHICTIO  BiANOBiZa€ BHMOraM YHHHOIO 3aKOHONABCTBA  YKpaiHW, 110
nependayeni B n.6 — 9 «Ilopsinky npucymkeHHs cTyneHs aoktopa ¢inocodii Ta
CKacyBaHHsl DIlIEHHs pa30BOi CreNiali30BaHOI BYEHOI paau 3aKiaay BHILOL
OCBITH, HAayKOBOi YCTaHOBM IIPO MPHCYIDKEHHS CTyMeHs Joktopa dimocodiiy,
3arBepkeHoro [locranosoro KabGinery MinicTpiB Ykpainu Big 12 ciuns 2022 p.
No 44,

3no0yBau Yaiika Onekcannp CepriioBudY 3aciyroBye€ Ha MNpHUCYKEHHS

CTymneHst 1oKkTopa (inocodii B ranysi 3nanb 17 «EnektpoHika Ta TenekoMyHikarii»
3a cnenianbHicTio 171 Enextponika.

OdiuiiiHuii ONIOHEHT,

npodecop kadpenpu MeXaHOTPOHIKH,
JIHIIPOBCHKOr0 HALLIOHAIBEHOTO YHIBEPCUTETY
imeHi Onecs ["oHuapa,

JIOKTOp TeXHIYHUX HayK, npodecop,
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