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Kowens €srena BacuiboBuya
«MopeJii Ta METOAU CHHTE3Y MOBJIEHHSI HA OCHOBI HEHPOHHHMX CHCTEM 3BHYAWHUX
Au(epeHUiaIbHUX PIBHAHDb

nojiaHy Ha 3100yTTs CTyIneHs 1okTopa dinocodii
y ranysi 3HaHb 11 MaremaTuka Ta CTaTUCTHKA
3i cnenianbHocTi 113 TpuknagHa MaTemaTrka

Jucepraniina po6ora Koiuens €BreHa BacuiboBuua MpHUCBSYEHA JOCIIIKEHHIO
CY4aCHHUX METOJ[iB CHHTE3y MOBJICHHS, B OCHOBY SIKHX IIOKJIQJIeHi HOBi MiIXOAW JIO
NMOOYZIOBH apXiTEKTYpH HEUPOMEpPEkKEBHX MOJEJCH, sKi MOTIM BHKOPUCTOBYIOTHCS B
aJroput™Max cuHTesy. Ll apxiTekTypa CTBOPIOETHCS K ITpaBa YacTHHA JESIKOi CUCTEMH
HeNiHIMHNX audepeHLiaTbHUX pPiBHAHb. TakuM YHHOM, IO JOCHIKEHHS BJIACTHBOCTEH
HelpoMepesxi 3aTydaeThCsl MOTY)KHUM anapaT Cy4acHO1 Teopii AudepeHianbHUX piBHSHb.

B nmepmoMmy po3mini HaBeAeHO OrJsa 0a30BUX TMOHITH Ta METOHIB 00poOKu
AHAJIOTOBUX Ta JUCKPETHUX CHUTHAJIB y KOHTEKCTI poOOTH 31 3BYKOM, pO3IJISTHYTO
rOJIOCOBUI CUTHAJI SIK 00’€KT JOCIiIKEHHSI, BUKJIAJEHO 3arajbHi TEOPETUYHI BiJOMOCTI
nmpo #oro aHajiz Ta CcUHTE3, iHGoOpMalLil0 TPo HOro CTPYKTYpy Ta TOJIOBHI
XapaKTEPUCTHKH, PO3TJSHYTO Ta OOIPYHTOBAHO MOJIEJIOBAHHS T'OJIOCOBOTO CHUTHAY SIK
JIMHAMIYHOTO TIPOIIECY.

Y npyromy posniii JOCHIJKYETbCS HOBA MOJICNb KEPYBaHHS CUCTEMOK) 3BUYAMHHUX
IudepeHIiaTbHUX PiBHSAHD Y JATEHTHOMY MPOCTOPI.

CHUHTE30M MOBHM Ha CHOTOJHIIIHINA JEHb HA3WBAECTHCA TEXHOJIOTISA, sSKa 37aTHa
MIEPETBOPIOBATH TEKCTOBY iHGOpPMALil0 Ha 3BHYAlHY MOBY. 3 PO3BHUTKOM '"PO3YMHHUX
MalrH" U5 TEXHOJIOTisl CTa€ BCE OUIBII aKTYaJbHOIO, i 3 KOXXHUM JHEM IOTpedye BCe
O1IBIIOT JOCKOHANOCTI. BiacHe, Ha CHLOTOAHINIHIM JEHb PO3POOJIEHO 1Ty HU3KY METOJIIB
cuHTe3y MOBH. | MO 3ajaua nossirae B TOMy, 100 MOKa3aTH UMM BiJIPI3HSAIOTCS METOIU
CHHTE3Y, PO sKi HIEThCS B AUCEpTAallil, BiJl aHAJIOTIYHHX METO/IiB pO3pPOOJICHUX paHillie.



~Hacammnepen cnin ckaszaty, o y wid poOOTi Mpouec MOZIETIOBAaHHS TOJIOCOBOIO
CUTHAJTY JIFOJIMHY JIOCIIJDKYEThCS SK JIMHAMIYHUM mpouec y peajpHOMy yaci. Mojens, sika
ornKcye Ued  mpomec, mpeicTtaBieHa  10-BUMIPHOWO  CHCTEMOK)  HEJIHIHHHX
nudepeHIiaTbHuX piBHAHL (2.28). Ii BiAMIiHHICTH BiJl KJIACHYHHX CHCTEM IIOJATAc B
HasIBHOCTI JTIHIHHOT YaCTHHH, sIKa JJO3BOJISIE MOJICITIOBATH NEepioAnYHi abo KBa3inepioanyHi
npouec. Kpim toro, Biomo, 110 ycnix (abo HeBraua) MOAETIOBAHHS iCTOTHO 3aJIEKHUThH
BiJl THITy aKTUBAL[iiHOT (QYHKLII, 110 3aCTOCOBYEThCA. Y Iiii poOOTI aBTOp BHEpLIE
| 3aCTOCYBAB y3arajJbHEHY CTeleHeBy (yHKIIO JIs MOJIETIOBAHHS IIPOLIECY CHHTE3Y MOBH.
[lpu npomy Homy moBesiocs cepio3HO OOIpYyHTYBATH KOPHCHICTh 3aCTOCYBaHHS TaKHX
aKTHBALIMHUX (QYHKLIH TOPIBHAHO 3 KIACMYHUMM, TAKMMH SK TinepOOsiuHUI TaHTEeHC,
curmoiga ta ReLLU.

Y TpeTboMy PO3Iiji po3MISJacThesl 3ajjaua MOJICJIFOBAHHS FOJIOCOBOTO CHUTHATY, fAK
JUHaMiYHOrO Tmporiecy. Po3po0ieHo mnporpaMHUiM MpOAYKT, SIKMH peanidye MeETOJH
aHaJli3y MOBJICHHS Ta BUJIJIEHHS 3 HHOT'O BUSHAYHHUX XapPaKTEPUCTHK, & TAKOXK MPOBEIEHO
MOPiBHSIHHS BUKOPUCTAHHS HOBOI pealtizallii uX alroputmiB 3 iHIIMMHU. HoBa peanisawtis
Nokasye Kpallli pe3ysibTaTd B oOpaHux 3100yBaueM MmeTpukax. Ha ocHOBI po3pobiieHnx
MeTO/IiB OyIyeThCsl MpaKTUUHA peaiizallisi 3alporoHOBAaHOI y APYyromy po3fili Mojeni
JUIs CUHTEe3y MOBJIeHHsS. HaBeneHo curHatypu (QyHKIiH, 10 peani3yloTh MOJeb, Ta
MOSICHEHO METOJ] BUKOPUCTaHHS MOJENI JJii CHHTE3y IOTOKY 3BYKOBOI'O CHUTHAJIy B
peabHOMY Yaci.

3 MOSIBOK0 OCTaHHIMH POKaMHU HENIHIMHOro aHajiizy JUHaMiYHUX CHCTEM CTajio
3pO3yMisio, 10 TPAAMLIMHI MiAXOIMW A0 CHHTE3y MOBH B 4acOBiM Ta 4acTOTHiH oOsacTsx
MOXYTb OyTH Jajeki Bil ONTUMaJbHUX. Y Mii Juceprauii IpeaACTaBICHUH P
IHCTPYMEHTIB HEJiHIHHOrO aHallizy, siki MOTiM 3aCTOCOBYIOThCS 10 0a3u JaHUX TOJIOCHHUX,
o0 aicTaTd 3BIATH OCHOBHMI 1HBapiaHT, 10 OMNKCY€E€ M€OMETPHUYHI BJIACTUBOCTI I'0JIOCY,
IO MOAEIOEThCA. 110TIM pe3ynbTaT HBOro aHaji3y 3aCTOCOBYIOTHCS (3 BUKOPHUCTAHHSIM
MPUAHATHX 1€l HeJIHIHHOT AMHAMIKH) IO TPOOJIEMH CHHTE3Y MOBH.

[HCTPYMEHTH, L0 3aCTOCOBYIOTHCS 0 aHajli3y MOBHOTO CUTHANy JIOCHTH IIHUPOKI:
BOYZIOBYBaHHSI THMMYAacoOBOI 3aTPUMKH, DPO3KJIaJaHHS 32 CHHTYJISIPHUMH 3HAYCHHSIMH,
KOpeJsliiHa pPO3MIpHICTb, JIOKQIBHUHM CHHTYJNSpHUN aHaii3, cnektpu JIsnyHoBa,
Oidypkauiiini niarpamu. Xoda Li iIHCTPYMEHTH Ta 3alIPONOHOBAHI aJITOPUTMH B IAHUH Yac
HE € 3araJbHONPUMHSITUMH, NPOTE BOHU € JIOCHTh C(MEKTHBHUMH, OCOOJMBO JIs
PO3paxyHKy CHeKTpiB JISMyHOBa y MPUCYTHOCTI IIyMy Ta MOJICITIOBAHHS ITPH 0OMEXECHHAX
Ha JOBXHMHY naHuxX. HoBi HaniliHi MeTOAM 3aCTOCOBYIOTHCS IO BEJIHKOI 0a3d JaHUX
FOJIOCHUX 3BYKIB IOKa3ylOTh, L0 NEPEBIpEHi TOJOCHI IEMOHCTPYIOTh JIOKA3W HETiHIHHOT,
HHM3bKOPO3MIPHOI, HE XaOTHU4YHO! TOBEAiHKM. L[i MeToau BHMKOPHUCTOBYIOTHCS B
OCTaHHBOMY PO3AUI JUCEpTallii, B SKOMY i pO3IJISNAEThCS HOBAa TEXHika cHHTE3y. Lls
TEXHiKa [10Ka3ye, 110 BOHA 3/]aTHA BiATBOPIOBATH BUCOKOSKICHY MTPUPOIHY MOBY.

['0710BHMMU TOCATHEHHSAMH POOOTH 5l BBaXKAIO Taki pe3ysibTaTH

1. ¥V npyromy posapini Oyna Bheplie 3allpONOHOBAHA HOBAa MOJAEAL IS
anpokcuMmalii Ta IPOrHO3yBaHHS OJHOBHMIPHHX HECTAlliOHAPHUX YaCOBHX
psliB 32 JIONIOMOTOI0 CUCTEMH HEHPOHHHMX AU(EPEHIaIbHUX PIBHAHB, Yy sKil
BriepiIe Oysa 3aCTOCOBaHA y3arajlbHeHa CcTerieHeBa akTwBauiiHa GyHkuis. [Tpu
IbOMY OyJIM JOBEJIEHI TEOPEMU PO OOMEXKEHICTh PO3B’A3KiB TAKMX CHUCTEM Ta



nposenenui OidypkauiiHuil aHaii3, SKUH J03BOJIMB BCTAHOBUTH TPaHMLI
napameTpiB MPH SKUX B CUCTEMi BUHUKA€E Xa0TUYHA TTOBEIHKA.

2. 'V TpeThOMy pO3/ijli po3p00JIEHO HOBUM NPOTrPaMHMIA MPOJYKT Ta HOBY MOJE/b
JUIs CMHTE3y MOBJICHHS, ONMCAHO METOJ I HaBYaHHA Ta INPOJEMOHCTPOBAHO
3QTHICTh MOJIEJIi CHHTE3YBaTH MOBJICHHSI 3 BU3HAYHUX XapPAKTEPUCTHUK.

[onoBHi pe3ysbTaTH JauceprauifHoi pobotu Oynu omyOsikoBaHi y (axoBomy
matemaruuHomy kypHani «JOURNAL OF OPTIMIZATION, DIFFERENTIAL
EQUATIONS AND THEIR APPLICATIONS» (kBaptunb Q3). Pesynabratu pobGoTH
HEOHOPA30BO JONOBIIANIKCH HA ceMiHapax i kKoH¢pepeHUisx. [luceprauis opopmieHa y
BiZMOBIZHOCTI 70 BHUMOT, SIKi BHCYBAHOThCS 10 poOIT Ha 3400YyTTS CTyIEHs JOKTOpa
dinocodii. TTopyuieHs akanemiyHOI 100pOYECHOCTI y AucepTallii Ta HayKOBUX IpaLisiX
€.B. Kouens s1 He BUSBUB.

Pa3oM 3 TUM 110 JucepTallil € AesKi 3ayBaXKECHHS.

1. Sk Bimomo, mpu noOymoBi Oyab-K0i MO/, aleKBaTHICTh L€l MOJEI i
TMPOLIECY CYTTEBO 3AJIEKUTH BiJl PO3MIPHOCTI MPOCTOPY BKJIAZACHHSA. AJie B
po0OTi s HE TMOMITHB, L0 Take MOCHIPKEHHsS PO3MIpHOCTI Je-HeOylb
MPOBOAWIOCH. (€aMHe, MpOo W0 3rajaye aBTOp, TaKk LE Te, WO UM
pO3MIpHICTh 3a3J0BOJIbHSIE yMOBaM TeopeMu TakeHca. Asie 1 Teopema
Jla€ 3HAYEHHs HIKHBOI MPAHUI PO3MIPHOCTI 1 HIYOTO HE TOBOPHUTH PO
peasbHy pO3MIipHICTh MPOCTOPY BKIIAAEHHS JUIsl JAHOTO MPOLIECy.)

2. Tlpu BuWpiuieHHI MpoOJieMH CUHTE3y MOBU aBTOpP HiJleé HE PpO3pI3HIAE
CHHTE3 JXiHOYOoro abo 4osioBiuoro rosiocy. MoxauBo 3 Touku 30py IT
TEXHOJIOTIM Take pO3pi3HEHHS HE Ma€ 3Ha4eHHs. AJie B TAKOMY pasi aBTOp
NOBUHEH OYB CKa3aTH PO 11€ KOHKPETHO.

HesBa)kaiouu Ha 3po0JieHi 3ayBa)KE€HHS, sl BBaXKal0, 10 JUCEpTAallisi Ma€ BUCOKHH
HayKOBHH piBeHb 1 3aciayroBye€ Ha BHMCOKY OLiHKY, a ii aBtop, Komens €.B.,
3aCJTyrOBY€ Ha MPHUCYDKEHHS oMy CTymeHs JokTopa ¢inocodii.
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