Penenzusa

IO mpoueaypa 3a 3alliTa Ha JUCEPTAINOHEH TPy HA TeMa:
"Veroituusoct Ha HeuHeliEn BbaHR"

3a ﬁpn,z:06I/IBaHe Ha ofpa3oBaTesHATA M Hay4dHA cTeneH "goxTop"
ot Typxan Mwomwouos CrojieiiMasoOB

PelOBeH JOKTOPAHT B 00acCT Ha BuciIe obpasoBanue 4 IIpuponnu HayKn, MaTeMaTHKA, UH-
¢dopmaruka u npodrecHoHATHO Hanpasienue 4.5 MaremaTuka, JOKTOpcKa mporpama "Ma-
TeMaTHYeckKu aHaaus" | karenpa "Anrebpa u Ieomerpua" , @akyarer no Maremarnka u
NMudopmaruka, IHymencku Yansepcuter "Enuckon Koncrantun [Ipecaascku" |, HaydeH pb-
Kopozures npod. aMH CeBmKaH XaKKbeB.

Penensuara e usrorsena or gou. aH. Oruau Bopucos Xpuctos, ®MU, CVY ., s
KaueCTBOTO My Ha 4ieH Ha HAYYHOTO XKyPHU 110 NpoledypaTa cbrytacuo 3anoses No PII - 16
- 010 ot 21.01.2022 r. na Pekropa na Illymencku YHuBepcurer.

1. O06ma xapakTepuCTHKA Ha ANCEPTALMOHHUL TPYH U NPEACTABEHUTE MAaTe-
puamu. :

IIpecraBeHusT MUCEPTaNMOHEH TP € B 00eM Ha 72 CTPaHUIIN, OPTAHH3UPAHH BbB BbBEIEHNE,
TPH [J1aBu U Oubnuorpadus, cbabpxKaima 56 3ariasust. OCBeH IHCEPTANMATA P/ CTABEHATA
MH JOKYMeHTAlUs 110 IPOIleypaTa BKJ/IKYBA olle aBTobnorpadusi, aBropedepar, ClIUCHK OT
ny0OJIMKanuy, CIpaBKa IPUHOCH, AeKJIapanys 3a aBTOPCTBO, IPAJIOKEHHE 1, KOETO 10 ToIaMa
CTeIleH II0BTaps aBTOpedepaTa, IPOTOKO/ OT IPEJBAPHTENHATA 3aIlUTa HA AUCEPTALUATA I
HAy4YHH TPYIOBe, CBbP3aHU C AUCEPTANMOHHHUS TPY/IL.

2. J/lanHN ¥ JIUYHU BIEYAT/ICHNS 3a KaHAUJATA.

Typxan Cronefimanos e poxen npes 1974. 3apwpmsa @MU, IV kato Maructsp o Ma-
TeMaTuka npe3 1997. lombjaHuTeaHO UpH06uBa cTemenTa BakagaBbp MO CHENHATHOCTTA
Yuuren no mMaremaruka u undopmaruka, PMU, IV 1999-2001. Paboru xaro VIUTE] B
III'XTBT "Mapus Kiopu" Pasrpaz 2001-2013, cie1 ToBa Kato KOMOIOTbPEH CIENUaInCT B
"Xapr Tomy" OO/, Pasrpaz u karo yaunren B IINIMT "Axas. Hukosa OGpeiukos" Pasrpa
ot 2019 nocera.

Bun e noxTopant B JokTOpcKa nporpama "Maremartuueckn Amanu3" |, kareapa Mare-
Marudecku Ananu3, @MU, 11TV or 2017 xo 2021.

Nwma 4 my6nukamyn, eqsa or sx B Mathematische Nachrichten, IF ~ 1.228, Q1 3a 2021r.

3a chkanenue He no3HaBaM Ju4HO I-H CloeHMaHOB, HO CbM UyBaJ MHOTO A0GPH AyMH
3a NpodeCHOHATHUTE My YMEHHUS.



3. ChabprkaTesieH aHAJIN3 HA HAYYHUTE MOCTUYKEHUS HA KaHAN1aTa, ChIbpKa-
I0U Ce B NpeACTaBeHNs AUCEPTAIMOHEH TPyA U NyOGJNKAIunTe K'bM HErO, BKJIIO-
YeHU B IIPOIEIypaTa.

Hucepranuara e IocBeTeHa Ha M3CJEABAaHE HA JIMHENHA (CIEKTDAJHA) yCTONYHMBOCT HA
NePHOJUYHY BBJIHU 33 HSKOJIKO HeJWHEHHU CHCTeMH yDaBHEHHSI.

TaxoBa eAHO U3CJeIBAHE BKIKOYBA CACJHATE CTBHIKH:

1) Hamupane Ha mepHOOWYHY DelIeHHs;

2) Jlumeapu3anys Ha 334a9aTa OKOJIO Te3W MEPUOJUYHH PemeHns. KaTo npaBmio ce pas-
DJIXKJIAT HepTypOanun ¢be ChINUS [HeProJ| Ha MePHOAUYHOTO pPerlleHue;

3) Uscaenpane Ha CIeKThpa Ha OIepaTopa (CKaliapeH WM MATDHYEH) Ha JIMHEADH3HUPA-
HOTO ypaBHeHUe (cucrema);

4) N3cnesBaHe Ha UHJAEKCA HA YCTOMYHBOCT 33 CHOTBETHATE MOIEJH.

Karo npasuno crbnka 2) e gecna. Tyk ca nHamepeHy (M3M0A3BaHM) CPABHATEIHO CTAHIAD-
THH TIEPUOJIUYHY DellleHnd, HO HAMUDAHeTO HA TaKWBA B OOIIMS ciyuait He e jJecHa 3a71adYa.

- Crouku 3) u 4) ca TpynHu.

B ancepranuara ca mpegcraBeHn HAKPATKO BbB BCAKA I71aBa CHOTBETHHUTE TEOPHH U Me-
TOJM 3a H3CJIeJBaHE WHIEKCA Ha YCTONYMBOCT, KOMTO Ce U3NOM3BAT. ToBa € ONpaBIaHO, Thi
KaTO U3CJIE[IBAHETO HA YCTONIMBOCTTA H MOJIEJIHUTE, KOWUTO Ce H3y4aBaT M3UCKBAT DPAIUIHH
HOIXOMH.

B I'masa 1 ce pasmuexna cucremara Ha Kueita-Topron

utt-uwz";u_ (|u|2+ﬁ|vl2)u 0 (1)
Vit — Vrx + v = (ﬁlu'2 + |U'2)U ¥ 07

KbAeTO u(l, ), v(t, £) ca KOMILIEKCHO-3HA4HU (BYHKIHH, 3 [ € peasleH TapaMeTbp.
TbpcaT ce BbaHM OT BUjA

u(t, ) = e™p(x), v(t, ) = e™hy(x),

KBJIETO ¢ W 1 Ca PeaJHn NepuoanyHn byHKIHH, yIOBICTBOPABAIINA CHOTBETHA HEJHHEHHA
cucrema OJIY. OT uHTepec ca ABa THNA PeLIEHAs Ha TOpPHATa HelmHeliHa cucrema OJIY :
(©,0) — npocty BbaHY U (P, @) — TOMAYIPOCTH BHJIHM.

OcHOBHATe pe3yNTaTH B Ta3U [VIaBa Ca CBbP3aHN C U3CIEABAHETO HA CIIEKTPATHATA ycToit-
YINBOCT HA MIPOCTUTE U NOJIYIPOCTH NEPHOAUYHHA BbiaHHM 3a (1). Uncnexkrupaiiku 6ubanorpa-
dusra ce BUXK/a, 9€ UMA HAKAKBA [OJOOHU U3CJIEBAHHA 33 TO3W MOZIEN, HO PA3IVIEsKIAHETO
HA TO3M MTPOO/IEM UMA CMUCHJT € OTJIe] HA TEXHUKATA, KOATO ce Ipmiara. JacT oT pesynraTure
Ha ['1aBa 1 ca ny6ankysanu B [1|. 3a HeoTpaseHUTe TaM IIe CTaHe AyMa CJIEH MAJKO.

B naparpad 1.1 ca npeacraBenu nepHOIHYHY CTANMOHADHM BbJaHE oT dnoidal THII, T.€.
(¢,0) u (o,%) ce mapamerpusupar upes dn - enunTHunaTa QyHKIMA Ha STko6m. Taxusa
PellleHus Ca W3BECTHH OT IO-PAHO.

B 1.2 ce mscsenpa cnexrpaisara yCroHIMBOCT Ha JAJEHHTE NO-TOPE NEPUOIMYHH CTa-
IIMOHADHH BBJHH - ¢boTBeTHO Teopema 2 m Teopema 3. 3a mesrTa ce u3m0/I3Ba TeopuaTa 34
YCTOMYMBOCT Ha KBa/IpaTHYHH CHONIOBE, pa3BuTa oT Bronski, Johnson, Kapitula.

B 1.3 ca noay4enn mpoctu Bhiau (p,0) 1 nomynpocru shaan (o, @) 3a (1), napamer-
PU3UPAHU OT €N - eJMNTHYHATA yHKImst HA ZKoOH, mepmoguyuHM BbAHU OT cnoidal Tw.



OTHOBO TaKMBa pelIeHus ca JUCKyTUPaHu upean. CbC ChiaTa TeXHUKA Ce JOKA3BAT Pe3y.i-
TaTH OTHOCHO CIIEKTPAJIHATA YCTOMYMBOCT HA JAJEHUTE TEPHOJUYHHU BLJAHU oT cnoidal Tun
(cvorBerno Teopema 4 u Teopema 5). Te3u pe3yaTaTn ca IpeICTABEHN CAMO B AUCEPTALHSTA.

B I'maBa 2 ce u3ciienBa JmHeHATa yCTORIUBOCT HA NEPUOANYHU BbJHU 32 HEJUHEIHOTO
BBbJIHOBO yDaBHEHUE

Ut — Ugg + U — uS =0 (2)

u c¢jIedllaTa CHCTeMa BbJHOBH yPaBHCHHSI

Il
o

Ut — Ugy + U — (U,2 + ,UZ)u (3)
Vgp — Uge +0 — (W2 + 03y = 0,

kbaeTo u(t, z), v(t,x) ca peanno-3HAYHN DYHKIUH.

3a ypaBHenuero (2) ce ThpesAT NePUOAUIHHU pemenus or Buja u(t, ) = ¢(x — ct). CboT-
BETHOTO ypaBHEHHE 33 ( MMa IIEPHOJNYHH DeIIeHUs], KOUTO Ce U3Pa3aBaT ¢ dn - QyHKIUATA
Ha fIko6u. Jloka3Ba ce, 4e Te3u IEPUOAMYHM PEINEHHUS ca JMHEeHHO HeyCTONYHMBH 33 BCHUKH
le| < 1 (Teopewma 6).

B ocranasara gact or Tasu InaBa ce u3ydasa cucremara (3). Tbpear ce mepuoamuHu
pelIreHns OT BHIA

u(t,z) = p(x — ct), o(t,z) = Y(x — ct).

Hoxassa ce (Teopema 7), ue npocrure Bbaan (i, 0) ca JuHeitno HeycTodumpn 3a |¢| < 1.
[lomo6en pe3ynTaT BakKu ¥ 3a NOJYIPOCTUTE HEPHOAXNYHU BbIHE (@, ¢). U B gBaTa cayuas
 ce mapaMeTpPusupar ¢ dn - QyHKIUATA.

JlecHO ce BIXKIa, 9e MOXKEM JIa [OJIYYUM [ApAaMeTPHU3alus 32 (¢, W3pa3eHa 4pe3 cn -
dynknusara. Jfokassa ce (Teopema 8), ue TaknBa MPOCTH BBHJIHH Ca CHEKTPATHO HEYCTOHINBY
38 BCHUKH

2 128~ DB() + (0= K ()P
3k2(1 — k?2)K2(k) '
TYK K € Momyna Ha cn, a K(k) u E(k) ca CbOTBETHO I'bJIHUTE CJUNTHYHH HHTEIPAIH OT
I'bDBU U BTOPH BHA (pox).
Ha ToBa MACTO e Hy»<eH KOMeHTap KbJe CTOU U3pPa3a B AACHATA 9acT HA I'OPHOTO Hepa-
BEHCTBO 110 OTHOIIEHHE Ha 1 ¥ BB3MOXKHOCT 3a OINe HAKAKBH OTDAHUYEHHS.
3a J0Ka3aTe/ICTBOTO HAa TOPHHTE DPe3y/ITaTH Ce U3NOJI3BA TeOpHd 3a GpOeHe Ha Heyc-
TOUYMBHUTE UHJIEKCH, pa3euTa OT Lin u Zeng, ajanTupaHa OT JMCEPTAHTA M HAyYHUS MYy
PBKOBOJUTEN 33 NePUOAUYHUSA ciydait. Pesynrature ca nyGuaukysanu B [3] u [4].

B I'maBa 3 ce parnexna ciaennara cucrema Ha IlIpsogurrep

iU + Uy + Ky [uPu+y20%T = 0 (4)
Wy + Vg + kolvPv + 40?5 = 0,

KbAETO ki, kz,7y ca MOIOXKUTENHNA KOHCTAHTH, a u(t, x), v(t, Z) ca KOMINIEKCHO-3HaUYHH (DYHK-
MH.

OcHoBHATA ITeJI € U3CJIe/IBAHETO HA YCTONUNBOCTTA Ha CJIeTHATa (DAMUINS OT IePUOLNTHY
B'b/JIHH

(u(t, z),v(t, 7)) = ("¢(),0),



KbJETO ¢ e peanaHa nepuoandHa pyskmusa u w € R.

B no-panna paborta Hay4YHHsS PBKOBOJIUTE] Ha JUCEPTAHTA Ce JOKa3Ba 3a ropHara da-
MHUJIUs, KaTo obade ¢ e or dnoidal Tun, pesynrar 3a HenvHeHHA yCTOWYHUBOCT 3a k1 > Y H
CIIEKTPAJIHA HeycTOHunBOCT 3a k1 < 7y < 3k;.

Tyk ce m3cnensa cnekTpaJaHaTa HeyCTOMIMBOCT Ha POPHUTE IE€PUOANYHM BbJIHH, KaTo ¢
e ot cnoidal Tun. /loxa3ga ce, 4e 3a ki = ¥ Te3u MePHOAUUHH BhJHU OT cnoidal Tum ca cmoek-
TPAJHO HeycToWYnBU. B N0oKa3aTe/icTBOTO ce M3MOA3BA MHIACKCHATA TEOPUS HA XAMMJITOH-
Kpeiin, pazsura or Kapitula, Kevrekidis, Sandstede. Pesyararsr e ny6aukysan B [2].

Pesromupaiikn, r-u CroneiiManoB (3ae{HO ¢ HAyYHUS CH DPBHKOBOJUTEN) € MOJIyUUJ OT-
JIMYHU De3y/ATaTH B U3CJeIBaHETO HA PAa3/IMYHM THIOBE YCTOMYNMBOCT HA BBJHU 33 BaKHU
MOJeN B MaTeMaTuyeckara duszuka. MHOTO m0-BaXKHOTO €, 4e TOH e HAy4YW] HETPUBHAJIHA
TeOPHH U METOJH, KOUTO B IEPECIeKTHBa TON MOXKe Jla NIPUJIOXKH B HUCJIEJBAHETO HA APYTH
BaKHU 3a3Ja4d B Ta3W HECHMHEHO aKTyasjHa 00JIacT HA M3CJIEIBAHHUS.

4. Anpobanus Ha pe3yJaTaTHTE.

Pesynrarure oT AMCePTAUMATA ca IpeicTaBend B 4 mybuukanuu. EoHa cTaTus e camocros-
TelTHA, JPYTUTE TPU ¢a B CHABTOPCTBO C HAay4yHHdA PbKoBoauTes. Heka orbesexka emHa oT
nybsnvkaruure, npuera B Mathematische Nachrichten, IF ~ 1.228, Q1 3a 2021r. C ToBa
HAI'bJIHO Ce yAOBJIeTBOPABAT MUHUMAJIHNTE HAIMOHATIHU M3UCKBaHus (mo wi. 26, anx. 2 u 3
nHa 3PACPB) 3a npunobuBaneTo na o6pas3osaTeIHaTa U HaydHA cTeleH "qokTop" B HayyHaTa,
obJsiacT ¥ podeCUOHATHOTO HANPABJIEHHE Ha IIPOIELyPaTa.

Hama noxazaHo 1o 3aKOHOYCTAHOBEHUS PE/T MJIATHATCTBO B IIPEICTABEHNS JUCEPTAIMOHEH
TPY/ ¥ HAYYHHU TPYJOBE MO Ta3H MPOIEaypPa.

5. KauecTBa Ha aBTopedepara.

ABTopedepaTbT KOPEKTHO OTPa3siBa PE3YJITATUTE U NPUHOCUTE B IUCEPTAIAATA, MAKap Ja
MMa JIEKO HEChOTBETCTBHE B HOMepanusita Ha Teopemure.

6. Kputuunu 6e/ieKKH U MpenopbKH.

ITo-rope ¢bM J06aBsI TOMIBTHO HAKAKBA KOMEHTAPH OTHOCHO MPEACTABIHETO HA PE3YATATHTE
B Jucepranusara. iMam oire HAKOJIKO KPUTUYHH OEJIeKKHU.

IIpn n3y9aBaHeTO HA CHOTBETHATE MOJIEJH OU TPAOBAJIO 14 Ce OTAEIM MACTO B TUCePTAIlH-
ATa Ha TOBA, KOETO € U3CJIeBAHO OT APYI'H ABTOPU IO TAX, BUSUPANKM KOHKPETHO H3C/IeABAHE
Ha Pa3JM4YeH TUI yCTORYNBOCTH. TaKoBa HEIO AOT0/IsIMA CTEIeH € MPABeHO B Iy OIMKALMATE,
HO € TPeHeOPerHaTo B CAMHS TEKCT.

OcBeH CyX0OTO H3/I0KEHNE HA CHOTBETHUTE A0KA3ATEJICTBA, JOBEK OM HUCKAJI Ja BUIM HEIIO
KaTO 3aKJ/IIOUeHHe, HSKAKBU HJeW 33 ObJEII0 Pa3BUTHE, KOMEHTADY U XHUIIOTE€3H OTHOCHO
YCTORYMBOCTTA B 'DAHUYHUTE CJIy4Yau B yCAOBHUATA, Hampumep Ha Teopema 2. Tosa 6u mamo
JOI'bJIHATE/IHA NPEACTaBa HA YUTATENd 33 TPY/AHOCTUTE IPU HM3CJCIABAHETO HA Te3U WA
APYyrY 3aJa4u. f

Hucepranusara cbabpxka rojisiM 6poit HETOYHOCTH, I'bJIXKAIIA Ce TJIABHO HA KONUDPAHe U
HeJIoTJIeXK JaHe, HanpumMep, Ha crp. 12, crpanunu 21, 40, 63 u 1.1H. IMma genperysnu ¢opmy-
JIUPOBKH U TBBLPJAEHWA, HAIpUMep, crpanuny 15, 37, crparuna 31, u ocobeno crpanuna 58,
pen 11 orrope u T.H.



[Tocnennure Hemra He peduieKTUPAT BBHPXY BEPHOCTTA HA TBHPACHUATA U HE HAMAJIABAT
3HAYMMOCTTA Ha NOJIy9E€HHUTE Pe3YJITATH.

7. 3akJjoueHue.

Cren xaTd ce 3am03HaX ¢ NPEACTABEHWTE B NMPONEAYDATA AHCEPTALUOHEH TPYI H OpUApy-
’KaBall{yTe I'0 HAyYHN TPYJOBE W Bb3 OCHOBA HA HANDABEHHS AHAJN3 HA TAXHATA 3HAUHMOCT
U ChIbPKAIIK Ce B TAX HAyYHH IIPMHOCH IOTBbLPIKAABAM, Y€ IPEACTABEHHS - TUCePTALH-
OHEH TDY/l M HaydHHTEe MyG/IMKALMM K'bM HEr0, KAKTO M KAYeCTBOTO M OPHIHHAJIHOCTTA Ha
NpeJCTaBEHUTE B TAX DE3YNATATH ¥ IIOCTHXKEHHsd, OTTOBAPAT HA u3ucksanuaTa Ha 3PACPB,
[TpaBunnuka 3a npusaraHeTo My u cboTBeTHHA [lpaBunnuk Ha LY "Ennckon Korcrantun
IIpecnascku" 3a mpuuobuBame 0T KamguzaTa na o6pa3oBaTC/IHATA M HAydHA CTemeH " oK-
Top" B HaydHaTa obusact 4 [Ipuponuyu HayKH, MaTeMaTuKa, HHPOPMATHUKA U IPObECHOHATHO
- HanpaBnenue 4.5 MaremaTuka. B 4aCTHOCT KaHAMIATHT YIOBAETBODPSBA MHHAMAJIHATE Ha-
[MOHAJIHY W3UCKBAHHUSA B.IIPOQECHOHATHOTO HAIIDABJIEHNE U HE € yCTAHOBEHO IJIATMATCTBO B
IpeICTaBeHUTe 10 IPOLENYyPaTa HAyIHH TPYIOBE.

Y6eneno npemopbyBaM Ha HayYHOTO KyPH Ja NpPemoku Ha PaKy/ITeTHUS
cbBer Ha @MU, IITY "Enuckon Koucrautun IIpecnascku" ma npucshan na Typ-
xaH Mromionos Croneftmanos o6pa3oBaTesiHaTa U Hay4yHA cTeneH "mokrop" B Ha-
yuna obnacr 4 Ilpupoaun Hayku, Maremaruka, mHGOPMATHKA, IPOdECHOHATIHO
HampasJieHue 4.5 Maremartuka.

18 deBpyapu 2022r. ‘ Wsroreun penensusra :
jgou. nH. Oruss Xpucros
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