Penienzusg

o nporeaypa 3a 3alIUTa HAa JUCEPTANMOHEH TPY/| HA TeMa:
"I136yxBaHe HA pelIeHUATA HA HeJINHEHHN ypaBHeHUud"
3a npugobuBane Ha obpa3zoBaTesHaTa U Hay4Ha crerneH "mTOKToOp"
ot Mexmen Mopaxum Komka

peaoBen JOKTOPaHT B obyiacT Ha BUCIIIE 061)3301331]}19 4 H})HI)(),{L[IH HavVKH, MaTeMaTHKa, UH-
dbopmaTnka n npodecnonanno xanpasienne 4.5 MaremaTuka, nokTopeka nporpava "Ma-
reMaTudeckn anasns' | kareapa "Anrebpa u Ieomerpua" | @axkyarer no MaTemaruka u
IMndopaarnka, Hlymencku Yuusepenter "Enuckon Konerantun [peciaaseku” | nayvuen pb-
koo uTe1 npod. avu Ceazkan XaKKbes.

Penensuara e usrorsena or npod. gu. Oruan Bopucos Xpucros, ®MU, CV. B
KaueCTBOTO My Ha 4/IeH Ha HAY4YHOTO KYPH M0 MPOLeIypaTa ¢bluacHo 3amnoseq No PII - 16
- 023 or 20.02.2024 r. na Pekropa na [lymencku YHuBepcurer.

1. Ob6ma xapaKTepHCTHKA HAa AUCEPTANMOHHHUA TPYA M MPeJCTABEHHTE MAaTe-
puaau.

[IpecTapenuAT pucepranuoHeH TPy e B obeM Ha 105 ¢cTpaHumu, opraHu3upaii BbB BbBE/IC-
HUE, YeTHDHU Iv1apu u Oubanorpadums, cpabpxxama 54 zamiasus. Ocren jucepranuara npe-
cTapeHara MU JOKYMEHTAIMA 110 HPOoIeLypara BK/JII0YBa 01e aBTodnorpadus, apropedepar.
CIIUCBK OT 1YOJIMKAINK, CIIPABKA MPWHOCH, CIIPABKA HA MUHUMAJIHUTE HATIMOHAIHN H3HCKBA-
HUsI, JeKIapaliis 3a aBTOPCTRO, IPOTOKOJ OT NPe/IBAPUTE/IHATA 3AllHTA HA JIHCePTAIHATA 1
HAVUHU TPV/]0BE, CBBbP3aHT ¢ TUCEPTAUOHHMEA TPV/L.

[To Moe Muenme pe3yjTaTHTe OT TPEACTABEHUTE 3a NpOIeIvpaTa pabOTH ca [oBede or
JIOCTATBYHY 110 Ka9eCTBO 3a 1o/1yuaBaHeTo Ha obpasoBaTe/HATa U HaydHa crened " 1okTop".

2. /laHHn ¥ JUYHYU BIedaT/IeHUd 33 KaHINIATAa.

Mexwmen Komzxa e poren npes 1985 8 rp. Illymen. [Tpugotusa noc/iegosare1no 6aka1apbpeka
M MarucTbpeka crened no varemartnka B IV "En. K. Ipecrasckn" Ilymen. Ciex Tosa
3aBbPIIBA U IIeJJaTOTHKa Ha obydennero no maremMatnka. Mexxay 2009 u 2012 e rnasen
acucrent B HIV "En. K. Ilpeciascku", xato B nepuoia cenremepn 2011 - maii 2012 e
P'BKOBOJIMTE] HA CTYAEHTCKNS OJUMIHACKH orbop no mMaremaruxa Ha [TV,

Ot romm 2019 10 1oan 2023 e goxTopant kbM Kareapa "Aaredbpa u Leomerpus" wa 1TV
"En. K. IIpecaaBckn" , KATO MeAK 1yBPeMEHHO paboTH KATO VIUTC/ [0 MATEMATHKA.

IToznasam ,\ICXMO,U, OT OKOJI0 15 FOJUHHA M BUHATH Mée € [Hopa3ssBaJjia lerosara KHU3HEepa-
JOCTHOCT W ITO3MTHBHOCT.



3. ChabprkaTesieH aHAN3 HA HAYYHHATE IOCTHKEHUA HA KAH/IIIATA, Cb/IbhPKa-
1 Cé B IIPeJCTAaBEeHNdA AMCePTAlUOHeH TPyA U nyOaumKanmuure KbM HEero, BKJIIO-
YeHU B IIpoLeypara.

B ancepranusara ca npencraBenu pesyataTu 3a m36yXBaHe HA DENTeHUs HA BAYKHH HEJlH-
HelHH VpaBHeHHUd, KAKTO W Pe3V/ITATH 34 VCTOHUUBOCT Ha SIBHU ceHerno 100Hm (cnHrVAspHE)
pemienna na meaunneiiny LY. Tlo cbiectso ToBa ca 00JIACTH, KOMTO M3MCKBAT HETPHBHAI-
HH 3HAHHA 110 DYHKIHOHA/CH AHAIN3 U CePHsl OT TeXHUKH, TPHIATAHH [PH W3CJe1BaHus
na nemHefinn 9LV, KouTo amcepranTa e yCBOWJ M MPHJIOKHI TBOpUecKH. Karo pesyarar
AHCEPTAIMATA € HA MHOI'O BHCOKO TeXHHYEeCKO HHBO. Temara na AHCepTalNsTa HECDLMICHO ¢
AKTVATHA.

e npejneraBa HAKPATKO MOCTHKEHUATA B UCEPTALNMSTA O3 HABIM3ANE B CJI0MKHUTE
AeTafIn, KaTo untupam paboTuTe Ha JUCePTAHTA B PEJa, B KOMTO ¢a IpecTaBeHu.

B I'maBa 1 ce pasraexia o6obuienoro ypasaerne Ha I bana-IoTsami-Xoam
2 : 2/
Up — O Uy S 2“—’”'1 g (g(u))-lf T YUppr = O (Zurr Ugy T 'uu:r.r.'r')' (1)

[IbpBuaT pesyarar ce oTHACH 3a JOKaaHaTa 100pe MOCTABEHOCT HA 3agadaTa Ha Ko
3a (1) BBPXY peasHaTa TpaBa, NPU €CTECTBEHU TPEINONOKEHUS BHPXY g(u) U HavaTHUTE
VCIAOBHSI, KATO OCHOBCH apryMeHT e Teopudara Ha Karo.

Bbe Bropu naparpad ce pasriek/ia Bbipoca, Ipu KaKBH HAYAIHW JaHHE POHICHUATA HA
vpaezennero (1) upn g(u) = 3u*/2 uzdyxsar 3a kpaitno speme. [To106eH pesy/aTaT e JoKazan
U 3a IePHO/IMTHATA 3a/a4a.

B naparpad 3 ca namepenn yeiaoBuA BbPXY HAUAJTHUTE JAHHH, IPH KOHTO ChOTBETHUTE
peLeHns ¢a riobaTHH.

Pesyararure or tasu riasa ca nyOankysanu B paGora [1].

B T'nasa 2 ce n3zcaeasa 3agauara na Komm 3a b-ypasrenunero
Ut — U + Cotiy + (b+ Dutty + Tlre = 02 (Blpllyg + Ullpes), (£,x) € R x R. (2)

OTHOBO Ce THpCAT YCI0BUS BbPXY HAYAJIHUTE JAHHU, TIPH KOMTO CHLOTBCTHHTE DEIICHU
u30yxBar 3a kpaiino speme. Tpadra jia or6esexkum, de B ciaydas ca n0A0OPEHH J10Cera n3-
BECTHU PE3YJITATH 34 TOBA VpaBHEHHE,

B nocaneanuar naparpad na [nasa 2 ce uscaeapar cpoiicTBaTa Ha pPelICHUATA ¢ HAUATHI
JAHHU ¢ KOMITAKTEH HOCHTE.

Pesyararure or rasy ruasa ca nyGauKyBanu B pabora |2, nnTupana asa rbTi.

[nasy 3 n 4 ca nocsereny na navMupane Ha cebenono6uu (cu HEYJIADHH) DEITeHHs 1 H3C/1e /-
BaHEe Ha [IOBEJIEHUETO Ha pertenus, 013Kl 10 Tesn. Marnexk ia Takasa 1efiHoCT e crapTupana
¢ paborata Ha H. Li, W. Yan (2019) u npemunasa npes onenka Ha KOMYTaTOpH. TEOPUs HA
LOJIYIPYIIM 34 JIMHEHHH ONlepaTopu U TeopeMaTa Ha Banax 3a Helo/IBHZKHA TOYKA.

B naparpacdu 3.1 n 3.2 na Timasa 3 ce usciensa oTHOBO h-ypasnenuero (2).
Hamupar cebenomnobnn pemenus 0T BUJIA

B 1 r+1
'li(!\;r) = *m‘ ((".0 + o [) . (3)




3a 1a ce u3cieaBar pemenusra, OJH3KN 10 (3) ce BbBeKIA neprypbanudra
u(t,z) = v(t,x) +ua(t, ). (4)

3a v(t,z) ce nojyuasa HeIMHEHHO ypaBHEHHe, YHETO M3CJCABAHE € ¢HA OT IEJHTe HA Ma-
parpad 3.2. Cieq BbBeXKIaHe Ha YIA00OHH KOOPAMHATH M M3NOI3BAHKU 110-TODEe OMHCAHNHTE
METO/H Ce JOKa3pa IviodaqHa Jodpe MoCTaBeHOCT 3a ypapBHenne, eKBHBATCHTHO HAa TOBA 3a
v(f. ). OT KBACTO CJICBA ACHMITOTHIECKA YCTOHUMBOCT Ha pemenneto (3) B AMHAMHKATA
Ha b-ypaBHeHueTo.

B naparpadu 3.3 u 3.4 ce pasrmiexaa ¢IeHOTO XHIEPEIACTHINO YPaBHeHHe HA NPT

Ut — Utgr + Collz + 3Uly = V(2Uplpy + Ulzrr), (L, x) € RT x R, (5)

Havmpa ce cebernonobHo (CHHIY/IAPHO) PelTeHHe U ce cIeaBa CBLUIATA CXeMa, ONHCAHA T0-Tope.
Kato pesyiataTr Taka noayuenoro cebernoiobHo pelieHne e aCHMITOTHIeCKH VCTOHYHBO.
PesynraTure or Tasu riasa ca mpeacraBenu 3a nybumKyBaHe B phbkonuca [3).

B I'mapa 4 ce w3ciaensa ceHOTO CTPOrO JAUCICPCUOHHO HETHHENHO ypaBHeHHe
: . 2 2 ‘
U — P Uz + 2k + V(U — Uy )zzs = 02 (2Uplizs + Ullgrs). (6)

Tosa ypasnenue e pepcust Ha 0600menoro ypasuenne Ha Ibiaun-Torsana-Xoam. Hamupar
ceDeno1o0Ly PeueHnd | CIe/T TOBA KATO ISJ10 ¢ CJIeABAT HACHTE U TeXHUKHTE. W30 T3BaHN
B ['aBa 3. [Monyuenn ca aHATOrHYHE PE3yATATH HA ONUCAHUTE MO-TODe.

Pesyirarure or Tasn riasa ca nybaukyeaHu B paboru (3] u [4].

Pesromupaiiknu, jqucepranusra CbhbIbpzKa OPUTHHAIHH PE3VATATH, KOUTO 00OraTsBar
3HaHNATa 3a Heauneiinn Y1V u nojuiexkar Ha pasBuTHe.

I-n Koizka 10100pstBa ocera H3BECTHH PE3VITATH 3a U30YXBAHUS Ha pelleHudTa na b-
ypasuenueTo. OCBeH TOBa JIHCEPTAHTHT € N00ABUJ PE3YITATH B Ma/KO Pa3BHTATa 00JIacT
3a yCTOHUMBOCT Ha cebenoqobuu (CHHIYIApHM) pelienns Ha Heauneinn /1Y, uszciensaii-
KU JIMHAMHYHOTO I[OBEIEHHEe OKOJIO TaKUBA PelleHUs 3a JPYrH BayKHH MOICIM, Karo b-
VPaBHEHHETO, XUIEePeIAaCTHUHO YPABHEHHE HA NPDLI, U BepcHd Ha 000DIEHOTO ypaBHEeHHe
Ha dbnana-lorsasii-Xouu.

4. Aunpobauug Ha pe3yJITaTHTe.

Pesyararute or aucepTanuaTa ca npejictapenn B 4 nyOJIHKALEK U €JHH [IPEIPHHT, Mpe/IcTa-
BeH 3a nybiaukysane, Bermaxkn paboru ca camocrosresnun. Hakou o pesyiaraTture ca 10K1a/1-
BdHH Ha I{(,)H(I)CDCHLIHH.

Heka ordenexka eama ot nybaukauuure Ha aucepranTa, Acta Math. Univ. Comenianae
Vol. LXXXI, 1 (2012), pp. 117-126, (SCOPUS, SJR: 0.234, Q4), xosT0 e nurupana ot A.N.W.
Hone, S. Lafortune, Physica D: Nonlinear Phenomena, Vol. 259, (2014) u ot C. Shen, Journal
of Applied Mathematics and Physics, Vol. 3, (2017). C ToBa Hanb/IHO e yI0BIeTBOPABAT
MUHMMAJIHUTC HAIIMOHAIHA H3HCcKBanus (1o 4. 20, air. 2 u 3 na 3PACPB) 3a upujiobusanero
Ha obpasopaTe/lHaTa M HaydHa creren "okTop" B Hayumara 00JacT M PO(eCHOHATHOTO
HAPAaBJAGHUE HA NPOLEILypaTa.



Hsmva 1oxkazano no 3akonoycraHoBenns peJl Iarnarcrso B IpeacTaBenust THCepraldoHen
TPV W HAYIHHE TPY/I0BE M0 Ta3u IpOoIeIvpa.

5. KadecrBa Ha aBTopedepara.
ABTOpPedepaThT KOPEKTHO OTPA3IBA Pe3Y/ITATHTe H IPHHOCHTE B AUCEPTALMSTA.
6. Kputuunu GesleXKu 1 TpenopbKi.

Mozke Ou merme j1a e mo-xo6pe J1a ce gedumupa Kakpo ce pasbupa 1o CHHTYJISIPHH PELIeHH
npein I'masa 3, 3anoro B maparpady 1.2 ce u3nosssa ¢bIoTo NOHATHE, HO B APYT KOHTEKCT.
Ciex Tosa 61 c1e1BasIo 1a ce 0bsICHU KaKBo ce npaen B paborara na H. Li, W. Yan 3a JAPVTUHTE
H3BECTHA yDaBHEeHUs, M Hakpad c1e1 [asa 4 1a ce pe3sioMUpaT NpuHOCHTEe HAa ABTOPA B TOBA
HATIPABJICHHC.

Ima jnpebnu necnoTBeTCTBHA, HanpuMep Ha crp. 20, 22, 36, ..., KOUTO ca 110-CKOPO pe-
BVITAT OT Konupane. Te He BINAAT BHPXY BEPHOCTTA HA TELDPICHUATA B [HCEDTAIUATA.

7. BakJirodenue.

Ciiell KaTo ce 3an03Hax ¢ HPeJCTABCHATE B NPONEIYPATA JHCCPTATHONCH TPY/ U TPUAPY-
ZKaBalluTe I'0 Hay'UHH TPYI0BE U Bb3 0CHOBA Ha HANIPABEHHS aHAJIN3 HA TIXHATA 3HAUUMOCT
U CHABPZKAILIN Ce B TAX HAYYHU NPUHOCH TIOTBBPKIABAM, Ue NPEeICTABCHUS JTHCCDPTAIN-
OHEH TPYA H HAy4HHUTE NMVOIHKALMH KbM HEero. KAKTO M KaYeCTBOTO M OPUIMHAJHOCTTA Ha
HOPeACTABEHUTE B TAX PE3YITATH U HOCTHKCHHA, OTTOBAPAT HAa M3UCcKBaHusTa na 3PACPB.
[IpaBuinnka 3a npuaaranero my n chorsetans Ilpasminuk va 1TV "Enunckon Koncranrin
[Ipecnasckn" 3a mpuiobusane or kanAngaTa Ha 00pPA30BATEINATA M HAVIHA cTenen " 10K-
Top" B Hayunara obract 4 Ilpupoann naykn, MareMaTika, nHMOPMATHKA H npodecuoHaIHO
Hanpagierne 4.5 Maremaruka. B qacTnoct KaHuIaThT yiI0BIeTBOPSIBA MUHUMATHUTE Ha-
LHOHATHH W3UCKBAaHUA B IPOPECHOHATHOTO HATIPABJIEHHe H He € YCTAHOBEHO TIAMHATCTEO B
NPEJICTABEHUTE 110 POIeIyPaTa HAVIHH TPVIOBE.

Yb6eneHo npenopb4yBaM HA HAYTHOTO »KYPHU Ja MPEIJIOXNKY HA DaKyJITETHHA Ch-
Ber Ha MU, ITTY "Enuckon Koncrantun [Ipecnasckn" ga mpucesban sa Mexmen
Wbpaxnm Koarka obpasoBaTesiHaTa 1 Hay4YHA CTENEH "moxkTop" B HayuHa obGjact
4 IIpupoaHu HayKu, MareMaTnKa, HHGOPMATUKa, TPOdeCHOHATHO HAIPABIEHUE
4.5 Maremaruxka.

1 anpun 2024 1. ‘ W3rorsun penensudara :
npod. au. Oruan Xpucros
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