
PeueH3urfl.

rro ilpoqeAypa 3a 3aulrrTa Ha AncepTaqr,roHeH TpyA Ha TeMa:

rr Vcrofi.rnBocr Ha ue.nrarrefiru4 BbrHrl "

3a rrp?rAo6meaue na o6pasoBareJrnaTa r,r H rrHa crerreu rr4oxroprt

or Typxan Mrouronoa Cro.rrefiNranos

peAoBeH AoKTopaHT e o6,racr Ha Bl4crne o6pasonauve 4fIptrpoAHr4 HayKrr, MaTeMarnKa) LrH-

Sopuaruxa u npo$ecrloHa,rHo HanpaBJreHue 4.5 MarenrarlrKa, AoKTopcKa nporpava "\4a-
TeMarI4rrecKI{ aHaJ'Iz3" , xate4pa 'rA.rre6pa u feoverpua'r , @arynrer no MareuaTuKa 14

llu$oplraruxa, TTlyuencxz Vnzsepcrrrer I'Enucr<on Koncranrun llpec"nancKu " , HayrreH pb-
KoBoAr,rreJ'r npo$. 4uu Cee4>xan Xaxx.uee.

Peqeusuara e rz3forBeHa or Aor{. AH. Orngn Bopracon Xpracroe, oMI4, CV, e
Kar{ecrBoro My Ha q.ileH Ha HayrrHoro )Kypr4 no rrpor{eAypara cbr,racHo 3anoBeA No PX - 16
- 010 or 21.01.2022 r. ua Pexropa Ha TTTyueucxu VHueepcurer.

1. O6u1a xapaKTepkrcrl4Ka Ha AlrceprarrrroHHrrs rpyA r4r [peAcraBeHnre Mare-
prraJrr4.

flpecraeeul4sr AIzcepraIII4oHeH TpyA e e o6e\,{ ua72 crpaHrurr{u, opfaHz3r.rpaHr4 B.bB BbBeAeHr4e,
TpIz TJIaBZ u 6v6nuorpa$ua, cbAr,p)Kalqa 56 sarraszg. OceeH Ar4ceprarrr4sra npeAcraBeHara
MI4 AoKyMeHTaI{I4s no npolleAypaTa BKJ'IIor{Ba orqe aero6uorpaoza, anrope$epaT, crLrc.bK oT
ny6,ruxaqzz' CnpaBKa npIzHOCz, AeKJTapaqIIs 3a aBTOpcTBo, IlprzJrox(eHr,re 1, xoero Ao roJrsMa
creneH rloBTaps anrope$epara, nporoKoJ'I or npeABapvreJTHara 3arrlr4Ta Ha Avceprarlu-sra r4

HayqHr4 TpyAoBe, cB.bp3aHr4 c Ar4cepTarlr4oHHr4s TpyA.

2. fanawrz vr Jrvr-uravr B[errarJreHr4s 3a r{anAr,rAara.

Typxau Crc,refiuauoB e poAeH npes 1974. 3aerpuea @Ml{, ILIV xaro Marucr.r,p no Ma-
TeMarI4Ka lpea 1997. !,on'l"tuureJlHo npvAo6uea crerreHTa Baxa,raerp ro cnerlr4aj'rHocrra
Vqzre"n no MareMaruKa vI uu$oprr,raruxa, (DMI4, llly 1999-2001. Pa6oru Karo yr{vrer B
IIfXTBT 'rMapza Kropu" Pasrpa4 2001-2073, cJreA ToBa Karo KoMrrror.bpeH cnerrr4aJrr4cr B

"Xap'r fol4" OOA, Pasrpa414 Kalo yrrr4Ter e fI|IMf 'rAxa4. Hraxola O6perux1rn'r Pa:rpa4
o'r 2019 Aocefa.

Bzl e AoKTopaHT B AoKTopcKa nporpaMa rrMarel,rarr4qecKr4 Aua,rv3" , KareApa Mare-
MarurrecKv AHa;nre, QMI{, ILIV or 2017 go 202I.

Vrrra 4ly6.uuxaqzLrj enHa or rsx e Mathematische Nachrichten, IF - L.228, Ql :a 2021r.
3a ct>xa"rleHlre He no3HaBaM Jr4qHo r-n Cro,refiMaHoB) Ho c.bM rryBaJT MHoro 4o6pu Ay:vrz

sa npo$ecr{oHaJrHr{Te My yMeHrr-s.



3. Ct4rpx(areJren aHaJrrl3 Ha HayqH[Te rrocrr4)r(enr{ff Ha KaHAr4Aara, cbAbp)r€-
xlrr ce B npeAcraBeHr,ts Ar,rcepraqrroHeH TpyA u ny6nnxar{r4r4Te KbM Hero, BKJrro-
rIeHI/r B fipol{eAypaTa.

flzceptaqusra e rlocBereHa Ha z3cJreABaHe Ha nraueftna (cuexrpa.nna) ycroftvraBocr Ha
lepr4oAr4 rrHr{ B.bJrHrur 3a HsKoJrKo neluuefi nz crrcTeMrr ypaBHeHr4g.

Taxoea e4tlo zscneABaHe BKJTI6TTBa cJIeAHIrre crbIrKI{:
1) HanrzpaHe Ha repr4oAt4trHr.r perreHrzs;
2) ,Traueaplr3aqlr.s Ha 3aAarrara oKoJro resr4 rrepr4oAr{rrHz penenzg. Karo ilpaBrzJro ce pa3-

rJIe)KAar nepryp6aqvn c,bc c.brrlr4s nepuoA Ha nepr4oAr{r{Horo perreHrze;
3) tr4sc"rre4naHe Ha cneKTbpa Ha orleparopa (cxa,rap eH vJrrr rr,rarplr.ien) ua luueapr.r3rrpa-

Horo ypaBHeur.re (czcreva) ;

4) Zscne4eaHe Ha r4HAeKca ua ycroft.ruBocr 3a cborBerHr4Te MoAeJrrz.
Karo npael4Jlo cra'rlKa2) e J'IecHa. Tyx ca HaMepeHr4 (raeno,ranaura) cpaeurareJrHo craHAap-

THrr nepr4oAr4trnr4 perrreHvfl, Ho HaMr.rpaHero Ha raKrrBa n o6qua cny.rafi He e jrecna 3aAaqa.
Crrrlxu 3) u Q ca rpyAHrr.
B 4zcepral{I4sra ca npeAcraBeHLI HaKparKo B'bB BcqKa DrraBa cborBerHr4Te Teoprlr4 n Me-

TOAI'I 3a I43cJ'IeABaHe IrHAeKca ua ycroft.ruBocr, Kor4To ce r43noJrgealr. Toea e onpaBAaHo, r.lft
Karo v3cJIeABaHero ua yctoftvzBocrra 14 MoAeJrr4Te, Kor{To ce r43yqaBar v3IIcKBar pa3r[rrHv
noAxoAr,r.

B Inaea I ce pasr,re)KAa cr4creMara sa Kneftu-fop4on

'uu -'ttrrn I u - (l"l' + 0lrl')"
'uy -'uay t u - ({Jl"l' + lul2)u

KbAero u(t,r), u(t,r) ca KoMrrJreKcHo-3HaqHra $ynxquu, a
Ttpcar ce BT,,IIHT{ OT BI4Aa

:0
:0,

B e peaneu napaMerr,p.

(1)

u(t, r) : e'-t g(r), u(t, r) : r.i-'tb(r),

K'L'Aero I v th ca peaJIHL neplloAI4qHz SyHxquz, yAoBJ'rerBopsBaxlr4 c.borBerna selzneftua
cl{creMa OAy. Or zurepec ca ABa rl4na peneHr4s Ha ropHara ue.nnueftna crzcreMa OXV :

(p,0) npocrr4 BbJrHra u (p,p) - noJrynpocrr4 B.bJ'rHr4.

OenosHute pe3vJlTarv B Ta3r,r rJraBa ca cBbp3aHr4 c r43cJreABaHero Ha cner(TpaJrnara yeroft-
rrt4Bocr Ha rlpocrlrre I{ noJrynpocrrr nepnoAr4rrHr{ BbJrHra ea (1). I4Hcnexrupaftxu 6u6tr,rorpa-
Szara ce BVx(Aa, qe IzMa HsKaKBr{ no4o6uu z3cJreBaHr4s 3a ro3rr MoAeJr, Ho pa3r,Tex(AaHero
Ha To3I4 lpo6,revr I'IMa CMI4CT,JI c OTJIeA Ha TexHzKaTa) KosTO Ce rrprrJlara. Yacr OT pe3yJTTaTr4Te
Ha lnaea I ca ny6r'uKyBaHlr e [t]. 3a Heorpa3eHvre raM rqe craHe AyMa cJreA Ma,rrKo.

B naparpa6 1.1 ca npeAcraBeHI,I ilepr4oAr4qHr4 cTarlproHapHr4 B.bJrHr/r or dnoidal Tr4rr, T.e.
(p,0) ^ (p,d ce napaMerpla3l4par upes dn - eJ'rrrrrrr4r{uara $yuxr{t4s Ha 5Ixo6u. Taxzea
perrreHr4s ca r{3BecTHr4 OT nO-paHO.

B L,2 ce I43cJIeABa cneKTpaJlnara ycroftrrrlBocr Ha AaAeHVTe rro-fope nepuoAr4rrHrr cra-
qI{oHapHI'I B'bJIHI4 - c'borBerHo Teoperua 2 u Teopeiraa 3. 3a qeJrra ce u3rroJr3Ba reopr4sra 3a
yctofivunocr Ha KBaAparI,t qHI4 cHorroBe, pa3Brira or Bronski, Johnson, Kapitula.

B 1.3 ca noryrreHu npocrr4 B'brrHrr (p,0) 
^ rrorryrrpocrz BbJrHrz (p,p) sa (t), napaMer-

prr3l4paHz or cn - erulrt4rrHara Syuxqvfl Ha glxo6u, rtepuoAlrqHu B,bJrHtr or cnoidal ruu.



OrHoeo raKI{Ba peureHlrs ca ArrcKyrr4paHv npeAr.r. C'lc c'bil{ara rexHr{Ka ce AoKa3Bar pe3yJr-
TarI,I orHocHo crleKTpaJrHara ycrofiuunocr Ha AaAeHrzre neprroAr4rrHrr Bl.;r:nrr or cnoidal ual
(csoreeruo Teoperta 4 u Teoperraa 5) . Teez pe3yJ'rrarr.r ca npeAcraBeHr4 caMo B Ar4ceprarlr4sra.

B l"rrasa 2 ce uecnegea ,rzHeftHara ycroft.ruBocr Ha nepproAr4r{Hrr B.brTHrr ga ne,rraneftHoro
B'b,rHoBo ypaBHeHr4e

'1111 -'llaa I tl - z3 : 0 (2\

Lr ciIcAIIaTa cncTeMa BbJ'rHoBIt ypatsrreHrr.s

'uft -Itrrrlu- (u2 +u2)u : 0

uft-u,,lu-(u2+u2)u : 0,
(3)

K'bAero u(t,r), u(t,r) ca peaJrHo-3HaarHrz $yuxqzz.
3aypaeueuzero (2) cerbpcsrnepzoArzrrHr4perrreHr4sorBr4Aa u(t,r):g(r-ct). C.ror-

BerHoTo ypaBHeHve 3a g vlr'a nepr4oAt4qHr4 perrreHr4s, Kor{To ce r43pa3sBar c dn - $yHxquara
sa 5Ixo6u.2]oxasna, ce) rre Te3r4 nepuoAr4rrHr4 pemeHus. ca,runefiuo ueycroftvrzBrz 3a Bcr4rrKr{

l.l <1(Teopervra6).
B ocrauanara rracr or ra3r4 rJraBa ce rzsyrraBa cr.rcreMara (3). Trpca.r ce uepuoAr4rrnr4

perreHr4_s oT BrrAa

u(t,r):g(r-ct), u(1. r) : d@ - ct)

!,oxasna ce (Teopelt^ 7),.qe rpocrrrre B'bJrHr4 (rp,0) ca.nuueftno ueycrofivnBz sa lcl < 1.

flo4o6en pe3yJlTar BaN<I{ I,I 3a noJrynpocrr4Te neprzoAr.rrrHr4 B'bJrHr4 (p,p). LI e 4eara c,ryrras
p ce napaMerpv3vpar c dn - $yuxquara.

Jlecuo ce BIz)KAa) r{e Mo}KeM Aa [o,TyrruM rrapaMerprr3arlr4s 3d g, r43pa3eHa qpe3 cn -

$yuxqzara. !,oxasna ce (Teoperraa 8), .re raKrlBa npocrr.r B'bJrHrz ca cneKTpaJrHo Heycrofi'iltev
3A BCIITIKII

c2< [(2o' - r)E(n) + (1 - n2)K (rc)]2

3x2(1 - rc2)K2(rc)

TyK K e MoAyJIa Ha cn1 a K(n) u E(n) ca c'borBerHo rrbJrHr{Te ervrrr4rrHra r4HTefpaJrr4 or
n'bpBrz rr BTopr erra (pog).

Ha roea Mqcro e HyxeH KoMeHTap KbAe crorr r.r3pa3a B AscHara rracr Ha ropHoro Hepa-
BeHcTBo rlo oTHoIrreHI,Ie Ha 1 u ets\,{o)KHocT 3a orrle HgKaKBr4 ofpaHr4r{eHr4g..

3a 4oxa:areJlcrBoTo Ha fopHr4Te pe3yJrrarr4 ce v3noJr3Ba Teopzs aa 6poeue Ha Hevc-
roft'{zeure r4HAeKcr4) pa3BI4Ta or Lin v Zeng, aAarrrr4paHa or ArrcepraHTa v Hayr{Hr4s My
p'bKoBoAl4Te,r 3a nepuoLut.f]c']lrfl, clyvaft. Pesy,rrarure ca ny6,ulKyBaHr4 a [3] z [a].

B fnaea 3 ce par"neN(Aa cJreAHara cr4creMa ua L[Ipro4r4Hfep

'iu1l u.,, -t klul2u l1u2u : 0

iut I u,, I k2ltl2r, * 1u2D : 0,
(4)

KbAero kt,kz,7 ca rloJrox(r4TeJrHt4 KoHcraHTr4, a u(t,r), u(t,r) ca xonrnleKcHo-3Havuu $yux-
L\r4r4.

OcuosHara qeJT e I{3cJreABaHero na ycrofivuBocrra Ha cJreAHara $avznua oT nepvoAurrHu
Bb,IIHI4

(u(t, r), u (t, r)) : (e'-t Q(r), o),



K'bAero @ e pea"rHa reprroAr4rrHa Syuxqua u tu € lR.

B no-paHua pa6ora Hayr{Hr4s p'bKoBoAr{TeJr Ha ArrcepraHTa ce AoKa3Ba 3a ropHara $a-
Mtrrlrrrs.j xaro o6aqe @ e or dnoidal Tlr[, pe3yJrrar 3a ne,rraneftna ycroftvunocr 3a kt ] "y v
cneKTpa,'IHa neycroftvr4Bocr ea k1 <'y < 3h.

Tyx ce r,r3cJ'reABa cneKTpaJrHara Heycrofiqneocr Ha fopHr4Te nepuoAurrHr{ B'b,rrHr{, xaro Q

e or cnoidal ruu. !,oxasea ce, qe sa k1 : J Te3rr nepuoAurrHnB,bJr]F.r4 or cnoidal Trrrr ca crreK-

'r'paJ'IHo neycrofiuueu. B AoKa3areJrcrBoro ce r43noJr3Ba r4HAeKcHara reopu.s na Xaivrr,uron-
Kpeftu, pa3Br,rra or Kapitula, Kevrekidis, Sandstede. Pesy,rrarbr e n.v-6nuxynau e [2].

Pesolrupaftxu, r-u Cro,'refivrauoe (sae4uo c HayqHr.rs cr4 pbKoBoArare,r) e noJryqvJr or-
Jrrrr{Hz pe3yJlTarn B I43cJTeABaHero Ha pa3,rurrHz TI4IroBe ycrofivueocr Ha B'bJIHI4 3a Ba>KHII

MoAe,'II4 B MareMarl4r{ecKara $zsuxa. Muoro ro-Bax(Horo e, qe roii e Hayr{uJT Herpr4Br4aJrlHr4

TeopilI4 14 MeroAr4, KoraTo B nepecneKrzea rofi Mo)Ke Aa npr,rJToN(n B uclre4BaHero Ha Apyrr4
Bax(HI{ 3aAarru B Ta3I4 Hec'bMHeHo aKTya,'IHa o6"tacr Ha Izgc,TeABant4g..

4. Anpo6aqns Ha pe3yJrrarr,rre.

Pesy,rrarure or Arrceprarlr4flTa ca npeAcraBeHu n 4 ny6nvKar\Lrpr. E4Ha crarr4s, e caMocros-
TeJIHa, Apyrvre rpr.r ca B c'baBTopcrBo c Hayr{Ht4s p'bKoBoAr4Te,r. Hexa or6e"ne>xa eAHa or
ny6,ruxaqzr4Te, rrpr4era n Mathematische Nachrichten, IF - t.228, Ql sa 2021r. C rosa
HarIbJIHo ce yAoBJlerBopsBar Mr4Hr4ManrrHr.rre HaqrroHaJ'rHr4 pr3trcKBa:ur4a (no un. 26, al. 2 u 3
na 3PACPB) sa npz4o6Iaeauero Ha o6pa3oBareJrHara rr HayqHa crerreH "4oxrop" B HayrrHara
o6racr rz upoSecuonaluoio HanpaB,reHrze Ha rrporleAypara.

Hglta AoKa3aHo no 3aKoHoycraHoBeHrls peA nJ'rafzarcrBo B rrpeAcraBeHr4.rr Ar4cepraql4oHeH
TpyA u HayqHn TpyAoBe no Ta3rz nporleAypa.

5. Ka.recrBa Ha aarope$epara.

Aerope$epaT'br KopeKTHo orpa3sBa pe3yJrrarr4Te rr npr4Hocr,rre B Ar4cepraqlrrtra) MaKap Aa
rlMa JreKo HecborBercrBr{e B HoMepaqusra Ha Teopelrzre.

6. Kpzrra.rnu 6enex<Krr r4 rrpeuopbK\l.

llo-rope crrr,t 4o6anqr rorlr;rHo HsKaKBr4 KoMeHTapr4 orHocHo [peAcraB.flHero Ha pe3yJrrarr4Te
B Ar4cepraquzra. WvaM orqe HsKoJ'rKo KpvrurrHu 6e"nex<rz.

flpu rasyuaBaHero Ha cborBerHr4Te MoAeJrv 6u tpx6saJro Aa ce orAeJ'rr4 Mscro B Ar4cepraqv-
.flTa Ha ToBa, Koero e Ia3cJreABaHo or Apyfrr aBTopr4 rro r.sx, susupafrxn KoHKperHo rzBcJIeABaHe

Ha pa3rl4r{eH TI{r ycrofiunnocru. Taxoea Herr{o AoroJTsMa crerreH e rlpaBeHo n ny6,ruxarlrEzre,
Ho e npeHe6peruaro B caMrrs reKcr.

OceeH cyxoro I,I3JTox{eHI4e Ha c'borBerHvre AoKa3areJrcrBa, qoBeK 6v ncxan Aa Bv1tr Hen{o
KaTO 3aKJ'IIor{eHI4e, H.flKaKBI4 I4AeI4 3a 6s4eIr1O pa3BuTlre, KoMeHTapu 14 xrrrroTe3z OTHOCHO

ycroftvzeocTTa B rpaHl4qHr,rre cJryqar4 B ycJ'roBlrsra, HanprrMep ua TeopeNra 2. Toea 6r.1 4a"rro

AOIbJ'IHI'IT€JIIIa npeACTaBa Ha qI{TaTe,IIs 3a TpyAHOCTI{Te npl4 l43CJIeABaHeTO Ha Te3n VJII4

Apyfn 3aAaqn.

flucepraqzsra cbA'bpx<a foJrsM 6poft nerovHocrr4, A'bJrx€rqrr ce rJ'raBHo Ha KonnpaHe z
HeAorJIex(AaHe, HarpuMep, Ha crp. 12, crpaHr,rqu 21, 40,63 u r.u. I{r,ra uenpeqrr3Ht4 Soprvry-
JrlIpoBKrI rI TB'bpAeHlrs, Harrpr.rMep, crpaHr4qz 15, 37, crpauuqa 31, z oco6eno crpannqa 58,
pe4 11 orrope r4 T.H.



flocle4Hzte HeIrIa ue pe$nexrupaT B'bpxy BepHocTTa Ha rB'bpAeHil:trau He HaMaJrsBar
3Harrr.lMocTTa Ha [OryqeHr,rTe p$yJrTaTr{.

7. 3ax"rrrorreHr{e.

Cne4 rarci ce 3aIIo3Hax c npeAcraBenlrre B rrporleAypaTa Ar{ceprarlr4oHeH r,pyA a [pr,rApy-
xQBaxII4Te ro HayrIHI,I TpyAOBe r{ B'b3 OCrrOBa Ha HalpaBeHr,Ig aHaJIil3 Ha rsxHara SHarrr4Mocr
I{ CbA'bpx(aqu ce 

,p Tr* HayrrHv rrpr,rHoct4 IIoTBbp)KAaBaM, rre npeAcTaBeHr4fl.ArncepTarlu_
oHeH 'r'pyA E HayqHI,ITe ny6lnxaqull K'bM Hefo, KaKTo r,r KaqecrBoro r,r op[rr{HaJrHocrra Ha
rIpeAcTaBeHI4Te B Tsx pe3yJrraru u rrocrnx(eHr{.rr, orfoBapsr Ha rz3r{cKBaHr4sra Ha 3PACPB,
llpanulnuKa 3a npl4JlaraHero My r4 c'borBernaa llpaeurHraK Ha LLIV 'rEnzcxon KoncraHTr4H
llpecnaacrr4 " 3a npa4o6unaHe or r{aHArrAara na o6paaonarcJrrrara n Hayrrrra cTerreH "Aon-
lrop'f B HayrIHaTa o6nacr 4 llpupo4nn HayKLr, MareMaruKa, unsoprr,rarnKa n npo$eczoHaJrHo
HanpaBJIeHue 4.5 Mateuarzxa. B qacrHocr KaHAprAarbr yAoBJrerBopsBa Mr4nr4MaJrnr,rre Ha-
qI4oHaJIHI4 tI3lIcKBaHI4a e..npo$ecl{oHarlHoro HarIpaBJreHr4e tr He e ycraHoBeHo rrJrarr4arcrBo B

lpeAcTaBeHzTe I]O lpor{eAypaTa HayrrHr,r TpyAoBe,
V6e4eno upeuopbtrBaM Ha rrayqnoro )r(yper Aa npeAJroxsr Ha Qaxynrernza

cbBeT ua @M?I, TTIV 'rEuncKo[ Koncranrran flpec.uaBcKr4rr Aa rrpr4cbAr. Ha Typ-
xan MrolrroHoB Cronefivranon o6pasoBareJrnara lr HayrrHa creuen tf4oxroprr B Ha-
yrrHa o6.rracr 4 flpupo4Hn HayKpr, MareMarzxa, r,rn$opMarnKa, npo@ecuoHaJrHo
Ha[paBJresue 4.5 Mareuarnxa.

18 Qenpyapu 2022r. Tlsrornrar peqeH3r4sra :

AorI. AH, OrHgn Xpucron


