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Ha quceprauiitny po6oty Kapnenko Ipunn MukonaiBHH
«Merton 3anaui Pimana—T inms0epra s Moau(iKOBAHOTO piBHIHHS
Kamaccu—XonbpMma 3 HeHy IbOBUMU KpalilOBUMU Y MOBAMM»

Ha 3100y TTs CTyneHs JoKTopa ¢inocodii

3a crnemiajpHIcTIO 111 « Maremarukay,

3 raimy3i 3HaHb 11 «MaTeMaTHKa i CTaTHCTHUKa

YV puceprauiiinii poGoti Kapnenko IpuHm MukosjaiBHM BHUBYEHO IMOYATKOBI
3agavi s MoaudikoBaHoro piBHsSHHSA Kamaccu—XonabMma 3 pi3HUMHU HEHYJIHOBUMHU
KpailOBMMHU yMOBaMH.

AKTyaJIbHICTH 00paHOI TeMH

MopudikoBane piBHsHHs Kamaccu—Xonsma (the modified Camassa—Holm
equation) € HEKJJACHYHUM IHTETPOBHHM PIBHSHHSM, 30KpeMa 3 TOUKH 30py MOBEIIHKH
HOro COJTOHHUX pO3B’S3KiB). BOHO HaNeXUTh 10 KJIacy TaK 3BaHUX MIKOHHHUX
PIBHSIHB: COJIITOHM TaKMX PiBHSHb Ha HyJH0BOMY (pOHI MaroTh GopMy ImikiB, TOOTO
MarOTh HETJaJKy IMOBEIIHKOK O TOUYKM MakCUMyMy. 3 iHIIOro OOKy, SIKIIO Horo
pO3rIsilaTH Ha HEHYJIbOBOMY (OHI, TOOTO 3 HEHy/IbOBUMHU KpaHOBUMHU YMOBaMHU
BIJTHOCHO MPOCTOPOBOI 3MiHHOI, TO Ha KIUTAIT KJIACHYHOTO IHTETPOBHOIO PIBHSIHHS
KoprteBera—ne ®piza BOHO MOYKE€ MATH IJIaJKi COJITOHHI pO3B’A3KH. Taka moBeiHKa €
XapaKkTepHOIO sl BCIX pIBHSHb, SKi MEBHOIO MIpOIO € y3arambHeHHsIMH 00
MoaudikalisiMi OpuriHaapbHOro piBHsAHHA Kamaccu—XosbMa, 3alpONOHOBaHOIO
P. Kamaccoro i [[. Xomemom y 1993 poui y sSIKOCTI MOA€NI XBWIb HAa MUJIKIHA BOAL, AKY
Ha BiaMiHy BiJ piBHsSHH KopteBera—ne ®@pi3a Mo)xHa 3aCTOCOi3yBaTP[ 10 AOCIIKEHHS
eeKTiB pyiHaLiil II1aJKuX XBIIb 3a CKIHUeHHH Jyac (wave breaking).

Jlo uux piBHSIHb HaJEXKUTH 1 MoaudikoBane piBHsIHHA Kamaccu—XombMa, sike Ha
BiZIMiHY Bix cranaaptHoro piBHsHHS Kamaccu—XonbMa Mae KyOiuHy HEMiHIHHICTB.
Bono 3anponoHoBano- ®okacom ta OnBepom i Posenay Hezanexuo y 1996 pomi sik
¢opmanbHe inTerpoBHe piBHAHHSA, a y 2009 poui BoHO BUHUKIIO y poGoTi HoBikoBa, e
aBTOp BUKOpHCTaB Mmiaxix 30ypeHoi cuMeTpil Ui CHUCTeMaTu3alii IHTErpOBHMX
piBHAHb, mOiOHMX n0 piBHAHHS Kamaccu—Xompma. Kpim ToOro, HemozaaBHO
moaudikoBane piBHsHHsA Kamaccu—Xonpma po3risiHyTo y po6oti R. M. Chen, T. Hu



and Y. Liu [The shallow-water models with cubic nonlinearity, J. Math. Fluid Mech.,
24 (2022), 49] ax Mozenb OJHOCIPSIMOBAHOIO PO3MOBCIOMKEHHS I MITKOBOXHHUX
XBWIb TMOMIpHOI aMIUIITY[d HaJ IUIOCKUM [HOM, € pO3B’S30K IIOB’S3aHHUM 3
TOPU30HTAJILHOKO IIBU/IKICTIO HA IEBHOMY PiBHi BOJIM.

[likaBo, 10, 3aCTOCOBYIOYM MaclITaOHE IMEPETBOPEHHS, SKE BiAMOBIZaE
KOPOTKOXBHWJILOBIM rpaHulli, MoaudikoBane piBHsHHA Kamaccu—XonpMa MOXHa
3BECTH /IO PiBHAHHS KOPOTKOro iMIyscy (the short pulse equation), sike came o co6i
€ LIKaBOK MOJEILTO: BOHO 3amponoHoBaHo Illedepom Ta Beitmom y 2004 pomi sik
anbTepHAaTUBHA HeJiHiIMHOMY piBHsHHIO IllpeanmHrepa Mopenb s anpoKcHMarii
€BOJIIOLIT YJIBTPAKOPOTKHX iHTEHCHBHHX iH(ppauepBOHUX IMITyJIbCIB Yy KpeMHE3eMHiil
OIITHIII.

Jk i opurinaneHe piBHAHHA Kamaccu-Xonsma, MoaudikoBaHe piBHAHHSA
Kamaccu—Xonema € iHTErpoBHUM, TOGTO IUIi HBOTO iCHy€e 300pa’keHHS y BHIIAIL
napu Jlakca. 3 oqHOro 60Ky, 11e IIPUHIMIIOBO J03BOJISIE a[alTyBaTH I HbOTO METO/I
oOepHEeHOi 3amadi posciroBaHHS, 30kpema y ¢opmi 3amaui Pimana-Tine6epra. 3
iHmoro OOKy, Taka ajanTtaumiss € aGCONIOTHO HETPUBIATBHOKW BXKE y BHIIAKY
OpuriHanbHOro piBHAHHA Kamaccu—Xonema, a s MoOmuQikoBaHOTO piBHAHHS
Kamaccn—XonpMa BOHa T1OB’Si3aHA 3 MOJOJIAHHAM  JOJATKOBUX —AHANITHYHHX
TPY JHOILiB.

OTxe, MOXKHA CTBEpPUKYBATH, WO OCITIIKEHHS MOAU(IKOBAHOTO piBHAHHA
Kamaccn—XonpMa MOTHBYIOTHCS I[OHaiiMeHIIe aBoMa oOcraBuHaMu: (i) BOHO €
HEK/IaCHYHUM IHTETPOBHUM DiBHAHHAM Ta (ii) BOHO Ma€ MOTEHL{ia/IbHI 3aCTOCYBAHHS Y
¢isuni. OcobuBicTIO AUCEpTaLitHOI poGOTH € Te, IO B Hill PO3MJISHYTO MOYATKOBI
3ama4i 1 MoaudikoBaHoro piBHsHHI Kamaccu—XosibMa Ha HeHyJ1b0BOMY (OHI 3
OIIAAY Ha T€, 110 caMe TakKl 3a/1a4i MOJKHA BUKOPUCTOBYBATHU K MOJE/II /151 BUBYEHHS

JTMCIEPCIMHUX yIapHUX XBHUIIb.

OcHoBHI pe3y/1bTaTH JHcepTaNiiiHOI poGOTH Ta iX HOBH3HA

VY pospini 2 gucepraniiiHoi poGoTH, BHEpIIe 3anpONOHOBAHO Ta PO3BUHYTO
¢opmanism merona obGepHEHOI 3aJaui PO3CilOBaHHS y BUIVIAL 3aiadi (akropusanii
Pimana-T'inebepra nms Bumagky 3amaui Komr st MoaugikoBaHOro piBHSHHS
Kamaccn—XonpMa Ha HEHyJIbOBOMY HOCTiifHOMY (oHi. 30Kpema, aBTOpKa 3HaMIIa
KaJniOpyBalbHe MEPETBOPEHHS IS piBHﬂﬁL napu Jlakca, sike MepeTBOPIOE IMOYATKOBY
mapy Jlakca y BuMIIA, WO J03BONSE €(PEKTHMBHO KOHTPOJIOBATH AaHATITHYHI

BJIACTUBOCTI 1i pO3B’A3KiB K (YHKLiM crieKTpansHOro napameTpy. HeoOXimHicTh i



HETPUBIAIbHICTH IIOTO KPOKY € XapaKkTepHUMH /I piBHSAHB TuIy Kamaccn—XonsMa.
Jani nucepraHTka BBena BiAMOBiAHI po3B’s3ku Mocra Ta MOB’A3aHI 3 HUMH
KOe(ILiEHTH PO3CiFOBaHHS, Ta IIPOaHalli3yBasa iXHi BIACTHBOCTi. BUKOPHCTOBYOUH 1ii
BJIaCTHBOCTI, BOHa o0y IyBasa acolilfoBany 3agady Pimana-TinsGepra Ta oTpumana
napaMeTpuyYHe 300paKeHHs po3B’s3Ky 3aadi Kol B TepMiHax po3B’a3Ky 3a3HA4eHOT
3aga4i Pimama-TineGepra. Kpim iHmoro, me m03BoMHMIO oOXapakTepH3yBaTH
OIHOCOJITOHHI ~PO3B’S3KM B  3alEKHOCTI Bl pPO3TALIyBaHHS CIEKTPAIbHUX
napameTpiB — HyJIiB BiAMOBIAHOI CEKTPaIbHOI QYHKIIIi — Y KOMIUIEKCHI# IUTOMIMHI.

Sk BiZOMO 3 NpPaKTMKM NOCITIIKEHHS DPI3HOMAHITHMX iHTEIPOBHHX PiBHSHB,
dopmanism 3amadi Pimama-TineOepra m03BOJIS€ He TUMBKH OTPUMATH IIEBHE
300pakeHHsI PO3B’SI3Ky IOYATKOBOI 3a]adi, age i po3poOHTH Ha HOTO OCHOBI METO.
aHa/li3y MOBEMIHKM pO3B’SI3Ky 3a BENMKMM YacOM, aanTyIOuM Ta 3acTOCOBYIOUH
BIANIOBITHUI BapiaHT HeJiHIMHOro MeToAy mepeBaly (METOX Hetidpra—Xy). [pomy
NPUCBSYCHO pO3IiT 3 aucepTamil, y sikoMy 3100yBauka BIEpIIE OMMCANa OCHOBHI
aCHMITOTUYHI 4YIEHH IS PO3B’si3Ky 3amaui Komi y cekTopaX MiBIUIOMMHH, €
BIAXWIEHHS Bifl OHY € HETpHBIaJIbHUM, MOOJNABIIN 3HAYHI TPYyIHOLILI, IOB’A3aHi 3
HAsBHICTIO HETHIIOBUX CHHIYJUSIPHUX YMOB Y OpMy/TIOBaHHI BUXiAHOI 3a1aui PiMana—
I'insbepra.

Hapewrri, y posamini 4 mgucepramii Bmepime posmisHyTo 3agady Komi Ha
«ctymingatomy QoHi». J{na wmiei 3amaui pospobGieHo dopmanizM 3amaui Pimana—
I'inbbepra st 060X BHIA/KiB B3aEMHOTO CIIBBiAHONIEHHs GOHOBUX piBHIB. 30KpeMa,
npu moOyoBi GopMmali3My AMCepTaHTKa AOCTiAMIA AHATITHYHI T4 ACHMIITOTHYHI
BJIACTUBOCTI po3B’si3kiB Mocra Ta CIIEKTPAILHUX (YHKIIIH, BKIIOYAIOYHU iXHI CUMETpIl
Ta IMOBEJiHKY B TOYKaX PO3rajly:KeHHsi. BHKOpUCTOBYrOUM po3pobieHnmii hopmarism,
3100yBayka OTpuMaa napaMeTpuyHe 300paKeHHsI po3B’sI3Ky MMOYaTKOBOI 3a1adi yis
MoaupikoBaHoro pisnsHHs Kamaccu—XonbMa Ha crymiHuacToMy ¢oHI y TepMiHax
PO3B’sI3Ky 1OB’s13aHOI 3 Hero 3a1adi Pimana—T'ins6epra. Lli pe3yssraty MOXyTh CTaTH
OCHOBOIO [UIsl OAAJIBIIOrO JOC/IIDKEHHS] aCHMITOTUYHOI IMOBEIIHKA PO3B’S3KiB i€l
3ama4i Komi 3a BEJTMKHM 4acoMm.

3ayBaskeHHs 10 AucepTaUiiHOT poGoTH
Y SKOCTI 3ayBakKeHb Ta oOaXKaHb, BiA3HAYY TaKe:

1. Mosxna Oy0 6 po3IIMPUTH BCTYII, HABIBLIM OibINe pe3y/bTaTiB, OB’ SI3aHUX 3

MIKOHHUMH PiBHSHHIMHU.



2. Tlocunanust Ha MoHorpadii kpame poOUTH IOBHHMH, BKa3yIOUd KOHKDETHY
TJIaBy Ta PO3Iil.

3. Cucremu piBHSHB NPEJICTABICHO y aucepTaiii iHOAI 3 (irypHOI0 IyKKOIO, a
iHomi — Oe3 Hei. OdopMmieHHsS cucTeM piBHAHB Kpame 6y10 6 3po6uru
OJHOMaHITHHUM.

4. Jluceprauis MiCTUTh HE3HAUHy KiIBKICTH XHOOIPYKiB.

3araJjibHa oliHKA PO0OOTH TA BUCHOBOK

Buciosiieni 3ayBakeHHs He BIUIMBAlOTh Ha 3arajbHy BHCOKY OIIHKY
aucepraniiHoi poGotu. VYci pesyibTaTd, HaBeleHI B Hilf, € HOBUMH, MAalOTh
IHHOBAllIMHKH XapakTep Ta MOMIMOMIOIOTH 3HAHHS HPO IHTETPOBHI CHCTEMH. X
omy0iKOBaHO y TPHOX CTATTSX, MPOIHAEKCOBAHMX y MDKHAPOJHUX HAYKOMETPHUHHX
Gazax. 3rigno 3 kmacudikauiero SClmago Journal and Country Rank Bimmosimsi
XKypHalIM Hanexars a0 kBapTwiiB Q2 ta Q3. KpiM TOro, oCHOBHI pe3yJbTaTu
AucepTaniiHoi poGoTH NpoHIITH anpobaniio Ha JeB’sITH MDKHAPOAHUX KOH(EpPEHIIiAX
B Ykpaini, Himeuunni, ABctpii Ta Benukiit Bpuranii. 3anponoHoBani MeToau MoXHa
BUKOPUCTATH y MOJAJBIIMX JOCIIDKEHHSIX IHTErpOBHUX cuCTeM Tuiy Kamaccu—
XoJpMa.

Bpakaro, o 3a aKTyalIbHICTIO, 00CATOM Ta HOBU3HOK OTPUMAHHX pPE3yJIBTaTiB
mucepranifina po6ora «Mertox 3amaui Pimana-TineGepra mus momupikoBaHOTO
piBaanHs Kamaccn—XonbMa 3 HEHyJIBOBUMH KpalOBUMHM YMOBAMU» 3a{0BOJIBHSIE
BUMOTram, o nepeabadeni «IlopsaxoM npucyDKEHHs CTYIEHs J0KTopa (inocodii Ta
CKaCyBaHHs pIlIEHHsA Pa30BOi CIIeNiali30BaHOI BYEHOI paay 3aKiagy BHIIOI OCBITH,
HAayKOBOI YCTaHOBH IIPO MPHCYDKEHHS CTyINeHs JOKTopa ¢inocodii», 3aTBepmkeHNM
IlocranoBoro KaGinery MinictpiB Ykpainu Ne 44 Big 12 ciums 2022 poky, a i
aBropka, Kaprenko Ipuna MukonaiBHa, 6e3yMOBHO 3acCilyroBy€ Ha IPUCYDKECHHS i

CTymeHs JoKTopa dinocodii 3a cneniansHicTio 111 «Maremarukay.
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