PELOEH3UA

10 KOHKYPC 3a 3a€MaHe Ha aKaJeMHUYHaTa JIBXKHOCT ,,JIOIEHT,
o0siBeH oT MHCcTUTYTa 1O MaTemaTuka u napopmaruka npu bAH
B /IB 6p. 59 o1 29.07.2016 1.
Oobnact Ha Buciie oopasoBanue: 4. [IpupoaHN HayKH, MaTeMaTHKa U HHGOpMaTHKA
[Ipodecnonanno HanpasieHue: 4.5. MaremaTuka
Hayuna cnenuannoct: MatemaTu4ecko MoJeJMpaHe W NPHUJI0KeHHe HA MaTeMaTHKaTa
(TeopeTrnyeH v YKMcJIeH AHAJIU3 HA MIPOIECH B OMOJIOTHYHUTE U MHKEHEPHU HAYKH)

Penensent: npog. a-p lersp bopucoB Musianos, ten: 0894 426 036,
peter_milanov77@yahoo.com

B koHKypca 3a 3aemaHe Ha akaJeMH4YHa JIbKHOCT ,,JJOUEHT , y4acTBaT JABaMa KaHIAWJaTH:
1n-p Iletsp IlenueB PamkoB u a-p MBan Ileitues ﬁopﬂaHOB.

WM nBamata KaHIWAATH ca MPEACTaBWIM IMyONMKAalWM, KOWTO YAOBJIETBOPSBAT
MUHHMaJTHATE M3UCKBaHMS 3a 3a€MaHe Ha aKaJeMHUYHaTa JIIBKHOCT ,,JIOIEHT B 00JlacTTa Ha
Maremarukara, npuetd B UMU na BAH.

ToBa M1 103BOJIsIBa 1a IPECTaBs MO-A0Jy PELIEH3UATa CH TI0 KOHKYpCa.

1. Kparku OuorpaduyHu JaHHHU 32 IBAMaTa KaAaHAUJAATH.

Acwucrent 1-p Ilersp IlenueB Pamkos e poaen Ha 23.08.1982 r. B rp. Codus. IIpe3 2000 r.
nosryyaBa ctunenaus Ha @onmanus JeitBuc 3a cneapane B Konexa ,,Konou”, CAI, xpaero npe3
2004 r. 3aBbBpmIBa 00pazoOBaTEIHO-KBATH(PHUKAIIMOHHA CTeNeH bakanaBbp MO MKOHOMHUKA H
Matematuka. [Ipez 2006 r. ce murmuiomupa kato Maructbp mo mareMaTuka B YHHBEpPCUTETA
,»Jko0c”, bpemen, I'epmanus. Ilpe3 mepuoga 09.2006 r. - 06.2009 r. mosrydaBa CTHIICHIUS Ha
DAAD 3a poktopantypa B YHHUBepcuTeTa ,,JIko0c®, ['epmanus, kpaero npe3 2010 r. 3amuraBa
JOKTOpCKa Jucepranus Ha Tema: ,,OyHKIMK U ONepaTopH, JOKAJIU3UPAHH [0 BPEME U YECTOTA B
[MabopoB ananu3”. KanauaareT € OMi HayyeH ChbTPYAHHUK B YHuBepcurera ,,Jko6c, I'epmanus
npe3 neproga 01.2010 r. - 08.2010 r. 3a mepuon ot yetnpu roguau 11.2010 r. - 06.2014 . 1-p
PamikoB e Omit noct-nokTopanT B MapOyprekust yausepcureT, ['epmanus. B mpoabikeHue Ha 1Be
TOOVMHU KAaHIUAATHT € Oun HaydeH cbTpyaHuK u B Kareapata mo buonaykm, Excerbpcku
yHuBepcureT, BenukoOpuranus. Ot touu 2016 r. a-p I1. Pamxkos e acucrent kbMm UMW na BAH,
Codus.

Acucrent 1-p Msan Ieiiues Mopaanos e pozen Ha 17.10.1967 r. 8 rp. Codpust. ITpe3s 2002r.
TO 3aBbpILIBa MarucTbpcka creneH no Maremaruka B CY , Knument Oxpuncku”. Ilpe3 nepuona
2009 1. - 2013 1. Tol € 3aeMalI JUILKXHOCTTa MaTeMaTuK B MIHcTUTYTa 0 Mexanuka Ha BAH. TIpe3
nepuoaa 2011r. - 2013 r. e paboTui kato acucTeHT B YHUBepcuTeTa 3a Hanronanno u CBeToBHO
CronanctBo (YHCC), a ot 2013 r. e acuctent B Mucturyra no Mexanuka Ha BAH. Ipe3 2013 r.
U. MopnaHoB 3amuTaBa JOKTOPCKA AMCEPTAlys HA TeMa: ,,IIpHioXkeHHs HA areHTHH MOJIETH B
nonynanuoHHaTa auHamuka® kKbM HMHctHTyTa mo Mexanuka na bBAH, nanpaBnenue 4.5
»,Maremaruka. [Ipe3 2013 . - 2014 1. To¥ € xoHOpYBaH npenoaasaren B TY-Codwus. Ot 2013 . 1-
p 1. Mopnasos e rnapen acucrent B YHCC.

buorpadmunnuTe maHHM W Ha JBamMaTa KaHIWAATH TI0Ka3BaT, Y€ WMaT CEepUo3Ha
MaTeMaTHyecKa MOJrOTOBKAa B 00JIaCTTa Ha MaTEMaTHYECKOTO MOJEIMpaHe U MPUIOKEHHE Ha
MaTemaTHkaTa. bu Mu ce uckano Bce mak na orbenexa paborata Ha aA-p I1. PamkoB B u3BecTHH
HayyHu nientpose Ha CALL[ u EBpona.

2. O0u10 onMcaHne HA MPeICTABEHNTe HAYYHH MAaTePHAIH.

2.1. Hayynu ny0Jankanum.

Kangunarst a-p I1. PamkoB e npencraBui 3a yuactue B KoHKypcea 10 oT Bcuukute cu 24
Hay4yHH myOnmkanuu. Ot npeacraBenure 10 cratum 3a ydactue B KOHKypca 4 ca B CIHMCaHHS C
umnakT-pakrop, a umeHnHo: ,,Discrete and Continuous Dynamical Systems”, ,,Mathematical
Biosciences, Bulletin of Mathematical Biology”, ,,Journal of Fourier Analysis and Applications”.
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Benuky HaydHU TpyJOBE ca Ha QHTIIMHUCKU €3MK, OT KOUTO 2 ca CaMOCTOSITENTHH, 8 OCTaHAJIUTE ca
CBHbBMECTHH C IPYTH aBTOPH.

Kanaunarst 1-p V. MopiaHoB e Ipe/icTaBuI 3a ydacThe B KOHKypca 22 OT BCHUKHTE CH 32
HayyHU nyOnukaruu. OT npeacTaBeHUTe 22 CTaTUM 3a y4acTUE B KOHKypca 7 ca M3MOJI3BaHU MPH
nosyyaBane Ha OKC ,,1oKTOp* ¥ B KOHKYpC 3a IJaBeH aCHCTEHT U 3 ca B Hay4HHU CIIUCAHUS, C
nmnakT-pakrop: “Physica A: Statistical Mechanics and its Applications” u “Computers &
Mathematics with Applications”. Bcuuku Hay9HH TpYJOBE ca Ha aHTJIMICKH €3UK, OT KOUTO €IHA
OT CTaTHMTE 32 KOHKYpCa € CAMOCTOSTENIHA, @ OCTAHAJIUTE Ca CbBMECTHHU C APYTH ABTOPH.

2.2. YuacTue B HAYYHH KOH(epeHUHH U JOKJIAH M0 MOKAaHA.

KaamunatsT n-p I1. Pamkos e ygactBan B Haj 10 MexxyHapo1HU KOH(GEPESHIIUH TI0 TeMaTa
Ha KOHKYpca U € OHJI JIGKTOp 1o NokaHa B: YHuBepcurera B MapOypr, ['epmanus, YHUBepcuTeTa B
JInon, ®@panuusi, Okcopackus yHuBepcuteT, BenukoOpuranusi, OCHaOIOPKCKUN YHHUBEPCUTET,
l'epmanus.

Kanmpunater n-p U. ﬁOpHaHOB MMa HU3HEecCeHH 15 [okjajga Ha cheuualIu3upaHu
MEXyHapOHU HayYHH KOH(EPEHIIUU Y Hac U B UyKOuHa.

2.3. YuacTue B HAYYHO-U3CJI€0BATEJICKHU MPOEKTH.

J-p II. PamkoB nMa ydactusi B MEXJIYHApOJIHU HAyYHOU3CIIEOBATEICKU MPOEKTU KaTO
Mathematical modelling of drug resistance in microorganisms and cancers (University of Exeter,
Benukobputanus, 01/09/2014-31/05/2016) u Dynamik regulatorischer Netzwerke fiir Zellpolaritit
(LOEWE Zentrum fiir synthetische Mikrobiologie, Philipps-Universitit Marburg, ['epmanus,
01/11/2010-30/06/2014).

JI-p . Vopnanos uma yuacTus B 8 mpoekra: 3 MexyHapoaan - COST Action MP0801,
COST Action P10, COST Action IS1104, 3 wnaumonannu: BG051P0001/07/3.3 — 02/55,
Operational Programme 2002-2005“Human Resources Development”, MM1201/02 (NSF of
Republic of Bulgaria): “Extraction of information from time series”, BG051PO001 — 3.1.09-0024,
Operational Programme 2007-2013 “Human Resources Development”; 2 yHUBEpCHTETCKH:
“MexaTpoHHa CHUCTEMa 3a M3NUTBAaHE HA JIUTHEBO-MOHHM AaKyMyJlIaToOpu M  TATOBU
enexkrpoasurarenn’ — Muctutytr mo Mexanuka — BAH. HUJI, Ne HU-21-2016 ,,IIpunoxenue Ha
(2+1)-mepHuTe qMHAMHYHU CUCTeMU B Teopusita Ha murpanusata”’, YHCC - PekoBoauTen.

2.4. Y4yeOHa eifHOCT.

IpenonaBarenckara aeiroct Ha a-p I1. Pamkos Bkiarousa nekmnuu mo Modern Theory of
Evolution B Ekcerbpcku ynuBepcurer, BenukoOputanus; ymnpaxHenus mo Engineering and
Science Mathematics, Perspectives of Mathematics, Mathematics and History, Real Analysis,
Number Theory, Analysis I, Engineering and Science Mathematics 2A, Introductory Algebra B
VYuusepcurera ,,Jlko6c*, ['epmanus. Toit e 6MI pHbKOBOIUTEN HA CEMUHAPHU IO YUCIEHU METOIH H
pPBKOBOJUTEN Ha 6 AUMJIOMAaHTH B MapOyprcku yHuBepcuTeT, ['epmanust.

Ipenonaparenckara aeitnocT Ha A-p U. MopnaHoB BKIIOUBA JIEKUMH M YIPAKHEHHS T10
Bucmra marematrka B YHCC u TY-Codust.

3. AHA/IU3 HA HAYYHHUTE M HAYYHO-TIPWJIOKHHUTE MOCTUKEHHUSA CHIVIACHO MaTepUasuTe,
NpeACTABEHH 32 yYacTHe B KOHKypca.

IIpenacrasenure ot a-p II. PamkoB 3a KOHKypca Hay4HH TPyZOBE TEMATUYHO IIONAAAT B
CJICTHUTE JIBE HAIPABJICHHUS:

- TeopeTndeH 1 YMCIICH aHAJIM3 HA TIPOIIECH U IPUIIOKEHUS B HHYKEHEPHUTE HAYKH;

- TeopeTndeH 1 YMCIICH aHAJIN3 HA TIPOIIECH U IPUIIOKEHUS B OMOIOTUIHHUTE HAYKH.

KbM mbppBOTO HalpaBiieHHE MOXKEM J1a OTHECeM Imyonukanuu 4, 5, 6, 9 u 10, a KbM BTOPOTO
Harnpasienue nyonukanuu 1, 2, 3, 7 u 8, (o6ux IF =5.173).

Ipencrasenute ot a-p M. MopaaHos 3a KOHKypca Hay4HH TPYIOBE TEMATHUHO MOMAJAT B
CJIETHUTE TPH HAIPABJICHUS:

— MartemaTruecko MOJIENMpaHe W aHajdu3 Ha MPOCTPAHCTBEHO-BPEMEBOTO MOBEIECHUE HA
B3aMMOJICHCTBAIIY CH aTeHTHU CHCTEMH, OTIMCBAHU Upe3 cuctema napadonnanu YJ[Y ¢ HenmHeiiHa
JISICHA YacT, KaKTO U MOJy4aBaHeTo Ha BhIHOBU pemieHus oT Tun KMHK Ha TakuBa ypaBHEeHUS U



CHCTEMH TIPH JSICHA YacT MOJMHOM — myOnukanuu 1, 2,4, 5,7, 9 -11, 14, 17-19 u 22, (06m IF =
4.544);

— AHaju3 Ha CTAllMOHAPHU M HECTALIMOHAPHU BPEMEBU PEIOBE U MPUIOKEHUETO HA TaKbB
aHaJM3 3a M3CIEABAHETO HA PAa3IMYHMA OMOJIOTUYHH, TEXHUYECKH, MKOHOMUYECKH U COLHATIHH
CUCTEMHM, KOTaTo JIMIICBA IPHEMJIMB MAaTEMaTU4YECKHM MOJEJ, ONMCBAI TAXHOTO MOBEACHHE —
nyomukaruu 3, 15, 16 u 20, (06ux IF = 1.676);

— JluHaMH1uYeH aHaINU3 HAa MOJETH Ha CUTHAJIHY ITTEKH, KaTO Pe3yiTaT OT OMOMEXaHUYHUTE
(GyHKIMYU Ha KJIeTKaTa — myoaukarmu 6, 8, 12, 13, 20, (o6m IF = 2.069).

[IpencraBenure HayyHH MyOJUKAIMM M OT JBaMaTa KaHIWAATH HAITBIHO OTTOBapsT Ha
HayyHaTa CIELHAIHOCT IO KOHKypca: MaTeMaTndecko MOJENIHMpaHe M IPWIOKEHHE Ha
MmaTtemaTtukata (TeopeTuyeH U uuciieH aHaIu3 Ha [Ipolecu B OMOJIOrMYHUTE U MHKEHEPHHU HayKH).

4. 3HaYUMOCT Ha MPUHOCHUTE 32 HAYKATa U NpakTukata. OTpaskeHne Ha pe3yJaTaTure
HAa KaHIMJIATa B TPyJA0BeTe HA APYTH aBTOPH.

4.1. I-p Ilersp Pamkos

4.1.1. IlpnnokeHUs1 B NH/KEHEPHUTE HAYKH.

- ITocTpoenue na raGopos ¢peiim (cratus [4]).

Ilenta Ha ctatus [4] e #1a U3Bene pe3yiTaTH 3a ChIIECTBYBAHETO U J1a Jajie MpUMEpH 3a
nocTpoenue Ha rabopos ¢peiim (g, A)3aL?(R?) ¢ ¢pyukuus-nposopen g € C*(R?) ¢ koMmnakTeH
HOCHUTeN U cenapabenHa pemerka /A ¢ IIbTHOCT, o-rojisiMa oT 1. MoTuBanusTa 3a Ta3u 3ajava e,
4e B paluoChOOIEHHTA IPY OIPaHMYEHUETO Ha IMana30Ha Ha YeCTOTUTE B Olpe/iesieH 00XBar (3a
Jla ce OCUTYpH MofsuidaTa Ha PaAMOCIEKThpa MEXKAY Pa3INYHU MOTPEOUTENN) U3HUKBA MPOOIeM
3a JIolla JIOKau3alys BbB BpemeBarta o0nacT. IIbpBu ocHOBeH npuHOC Ha [4] € B JOpa3BUBAHETO
Ha reoMeTpuuHus noaxon Ha Han m Wang, 3a 1a ce mocTposr rabopoBu GppeiiMoBe C IIIaJKu U
KOMIIAaKTHU g B MO-BUCOKH M3MepeHus d > 2. BTopo, mpencTaBeHH ca KOHKPETHU MPUMEPH Ha
TakMBa peweTrkd. Tpero, pasriegaHd ca OrpaHWYEHHATa Ha TO3M TEOMETPUYEH METOJ 3a
noctpoeHue: HarpuMmep TBbpaeHue 5.3 B [4] naBa KOHTpa MpUMEp 3a IBOMKA PEIIETKH, KOUTO HE
JI0IycKaT o01a GpyHraMeHTanHa o0IacT ¢ TOPHUTE CBOWCTBA.

- IIpuHuun 3a HeonpeaeJeHOCT Ha pyHKkuuM (myOaukanuu [6,9,10]).

[TprHIMITBT HA HEONpPENeIEHOCT HaMHUpa IIMPOKH MPUIOKEHUS B HAKOJIKO 00JacTu Ha
TEJICKOMYHHUKAIIUKUTE: HAMPUMED, TPH T.HAP. coumo dobusane (aHri. compressed sensing), wiu
METOJ 32 HaMHpaHe Ha Hal-psAKOTO PELIeHHe Ha HeonpezeseHa JUHeHHa cucTeMa U B YaCTHOCT
IIPY BH3CTAaHOBSIBAHETO HA CUTHAJIM C TOJIEMH 3aryOu Npu JOIMYCKAaHE Ha OTPAHUYEHO CIIEKTPATHO
ChJbpKaHue Ha curHaiga. OCHOBHUST NPUHOC Ha [6] 00aye e 3HaYUTEeTHOTO MoJ0OpEeHHe Ha Te3U
3aBUCHUMOCTH.

B crarus [10] ce u3cieaBa Kak KapAWHAIHOCTTa Ha JajneHa (PyHKIMsS € CBbp3aHa C
KapJWHAJIHOCTTA Ha (ypuepoBarta u raboposara n Tpanchopmanus. [IbpBUAT OCHOBEH MPUHOC €
MPEeCMSATAHETO TI0 YUCIEH MbT, Y€ HepaBeHCTBOTO Ha Meshulam e e ctporo. Bropu ocHoBeH
npuHoc Ha [10] e mpecMsTaHETO MO YUCIEH MbT, Y€ 38 HAKOM IUKIWYHHU T'PYMU OT HUCHK pej

JONYCTUMHUTE HAapEIEeHU JBONKH (|| fllo ||I{q f ||0) = (a,|G|* — b) cboTBeTCTBAT HA JAOMYCTUMUTE

HapeJIeHU JIBOMKHU (||f||0, ||f||0) = (a,|G| —b) 3a f € C¢. Topa o3HayaBa, 4e MHOKECTBOTO

JONMYCTUMH HapeleHu NIBOWKH Ipu (yprepoBa TpaHPOpMaIus MOXKe Ja ObJe HaTOKEHO KaTo
CHWIIYeT BbPXY MHOXXECTBOTO JOIYCTHMH HapeleHU NBOWKU Ipu rabopoBa TpaHCchOpMaIus U 1a
CBBIAJIHE C HETO.

B crartuu [9, 10] ca pasrienanu npusaoKeHUs Ha MPUHIIAIIA HA HEOTPEAEIEHOCT B CJIETHUTE
MHXEHEPHH 00J1acTU: KaHAJIM C U3TPUBAHE U BH3CTAHOBSIBAHE Ha CUTHAJIM C PEJKU MPEICTaBIHUS
(sparse representation). Pesynratute ot [6, 9, 10] ycTaHOBSIBAT ChIIECTBYBAaHETO Ha rabOpPOB
(peiim, KOHTO € MAKCHUMATHO YCTOWYMB HA U3TPMBAHE, 3a BCHYKH IPYNH Zpy, KBAETO P € IPOCTO
YUCIIO, U 33 UUKINYHUTE TPYNU Zy, Zg.

- Unentudguunpane Ha oneparopu (myosankamus [5]).

B cratus [5] ce u3cnensa mpoOiema 3a MAECHTU(UIMPAHE HAa ONEPATOPU C BPEMEBO-
4ecTOTHO mpeacTaBsiHe. Llenta Ha uaeHTH(ULIMpPAHETO € Ja ce BH3CTAaHOBH HEMBJIHO HM3BECTEH



oreparop (0T AaJ€HO MHOKECTBO OINEPATOPH) OT €IUHCTBEHO HAOIIO/IEHHE HAa BXOJ U M3XOJ Ha
TEeJIEKOMyHUKallMOHHUsI KaHai. OcHOBHata 1en Ha [5] e na ce u3cieABa Bpb3KaTa MEXIY
UACHTU(PUIMPYEMOCT Ha Kjaca ONEepaTopd M HAKaKBa €CTECTBEHa MspKa, XapakTepu3upaiia
MHOKECTBOTO OT HHJeKcHM B pemetkata /A, xakro e nHampaBeHo oT Kozek u Pfander 3a
MOBbPXHUHATA Ha HOCUTENS Ha CIpeIuHT-(QYHKUHUATA 1)y. AHAJOTMYHO B [5] € BbBeAeHa HOBa
MspKa - 2-IDTBTHOCT Ha bropnuHT D, (A) 32 MHOXKECTBO OT TOYKH /1, KOUTO ca pa3moiIoKeHH B 2d-
MepHH noanpoctpadcTsa B R*4. OcHoBeH npuHOC Ha [5] €, ue ChIeCTBYBAHETO HA JOJIHA MPAaHHUIA
C 3a D,(A) He e HEOOXOAMMO YCIOBHE, 3a Ja ObJie HACHTU(DUIMPYEMO MHOMXKECTBOTO OT
CHhOTBETCTBAIIUTE ¥ oniepatopu H .

4.1.2. IlpuaoxkeHusi B OMOJOTHYHUTE HAYKH.

- Monenu Ha peryJjaTopHa Mpe:ka 3a KJIeTb4Ha nojaspHoct (cratuu [2,3,8]).

Cratum [2,3,8] ca pe3yiaTar OT AECHHOCT O HMHTEPAMUCHHILIMHApeH mpoektT Dynamik
regulatorischer Netzwerke fiir Zellpolaritit ([lnHamMuka Ha peryaTOPHU MPEXH 3a KJICThYHA
nosisipHocT) B pamkure Ha LOEWE Zentrum fiir synthetische Mikrobiologie B rp. MapOypr,
I'epmanus. B pamkure Ha mpoekTa ce pa3paboTBaT MaTeMaTHYECKH MOJENM Ha peryjaTopHara
MperKa 3a KJIeThYHa MOJSIPHOCT NPH nmouBeHaTa OakTepus Myxococcus xanthus.

[TpuHoCcHT Ha [3] € B U3BEKAAHETO HA AHAJTMTUYHU KPUTEPUU 32 HallMuue Ha Oudyprauus
Ha Xor( ¥ rpaHIYeH [MKBJI B OKOJHOCTTA Ha JAJICHO MPOCTPAHCTBEHO XOMOT'€HHO PELICHHE.

[TpunocshT Ha [8] € B M3BEKIAHETO HA AHAIMTUYHHU YCJIOBUS 3a HaJM4uue Ha Oudypxarus Ha
Xor¢ ¥ rpaHUYeH IUKBI B OKOJIHOCTTA HA TIPOU3BOJIHO MPOCTPAHCTBEHO XOMOTEHHO pEIlleHHe Ha
pasrneaanara B [3] cuctema YJIY. Mogenure ot ctatuu [3] u [8] Hamupar nmpuioxeHue B
OuoJorusTa, KaTo OMKCBAT MOBEICHUETO Ha IaMoBe-MyTaHTH ripu M. xanthus, kouto ca 3aryouu
CIIOCOOHOCTTAa CH 3a HEPaBHOMEPHO NPHUIBMKBAHE M M3MUHABaT €/lHA KJIEThYHA JbJDKHHA,
JBWKEUKH ce Hanpea-Ha3al Ha €IHO MACTO.

B [2] monenute ot [3] u [8] ca IOYCHBBPIICHCTBAHU, KATO ca B3€TH NPEIBUJl MOBEYE
OouoxumuuHM (hakTU 3a peakiuuTe Mexay oentpuute. Llenta e na ce moctpou 0000mIEeH Mozel,
KOWTO €JHOBPEMEHHO OIMMCBA HEPETYISAPHOTO [BIKEHHE HA JIWBHUA IIaM Ha OakTepusta H
JBMKCHUETO Ha [IaMOBETE-MYTaHTH, KOMTO C€ JBIKAT CaMO B €/IHA IMOCOKA WM TIEPUOJINYHO Ha
€/IHO MSCTO.

[IpunocuTe Ha [2] ca nBycTpanHu. U3Benenu ca, bpBO, aHATMTUYHU YCIOBHS 3a HAJIU4Ue
Ha Oudypkamus Ha Xomn¢ ¥ rpaHUYeH IUKBI B OKOJHOCTTA HA MPOHM3BOJIHO MPOCTPAHCTBEHO
XOMOT€HHO pEIlIeHUE, KOUTO OTHOBO Ca BbB BHUJAA Ha TPaHCLUEICHTHA 3ajada. TeopeTHyHO
0000IIeHUAT MOzeN € pa3padOTeH Bb3 OCHOBAa Ha ,,CIIEHApUs HAa NPOTUBHHKA™ (,,antagonist
scenario®). Pasrienanu ca pasnuuHM Cllydadw: Ha JUBH OaKTEpUH, HA MEPHOIUYHO JBIDKEIIN CE
Hampea-Ha3aa OaKTepuu OT IIaM-MyTaHT W HA JBWIKEIIM C€ B €HA MOCOKa OakTepuu OT Iam-
MyTaHT. BTopo, MomenbT € BamuaupaH 4Ype3 CpaBHEHHE HA CTAaTHCTUYECKH OOpaboTeHH
€KCTIEPUMEHTATHN JaHHU 32 HEPABHOMEPHO JIBIDKEIIH c€ OAKTEPUH OT IWBHSA IIaM.

- AHau3 Ha cuctemu oT YAY, uznon3Banu B 0uomarematukara (cratum [1,7]).

B cratus [1] ce npaBu Maremarnyuecku aHanu3 Ha cuctema oT YJ[Y, kosito e n3non3Bana
ot Sick, Reinker, Timmer u Schlake B Monen 3a moapexxaaHeTo Ha KOCMEHUTE (OJMKYIU MPU
Muiku. ToBa € cucrema peakiMOHHO-AU(Y3HH YpaBHEHHsI OT TuMa, NpeiokeH oT (Gierer u
Meinhardt (akTuBaTOp M1 MHXMOUTOP C pa3inyHK KoeduuueHTH Ha qudysus). Tesu cuctemu Y1Y
CIy’)KaT KaTo WIocTpalusa Ha Oudypkanuss Ha TropuHI, T.e. ChIIECTBYBa CTOWHOCT Ha
Ou(ypKaMOHHUS apaMeThp, PU KOSTO MPOCTPAHCTBEHO XOMOTE€HHOTO PEILIEHUE CTaBa JIOKAIHO
ACUMITOTUYHO HECTAOWJIHO W BB3HUKBAT IMPOCTPAHCTBEHO XETEPOTEHHW pelIeHus (MOTHBH,
patterns). [IspBusiT mpuHOC Ha [1] € JOKAa3aTEICTBOTO HA TII00ATHO CHIECTBYBAHE HA PEIICHUS HA
Ta3W CHCTEMAa, OCHOBAHO HAa pPABHOMEPHHM TOPHU OIEHKWA. BTOpm TpuWHOC € aHamM3bT Ha
nmapaMeTpuYHUTEe 00JaCTH, B KOWTO CHINECTBYBAT NMPOCTPAHCTBEHO XETEPOTECHHH DPEIICHUS Ha
cucrtemara (momueu), dpe3 rpaHndHa (popma Ha peakIMOHHO-Au(y3HATA CUCTEMA.

B cratus [7] npoxbikaBa uscneaBaHeTo oT [1] B ciaydas Ha anreOpHYHO-pEaKLMOHHO-
nudy3Ha cuctema, ocHoBaHa Ha Mojena Ha Sick, Reinker, Timmer m Schlake, npu xosiTo
Koe(uIueHThT Ha AU(y3us Ha akTUBaTOpa € paBeH Ha (. XapakTepu3upaHu ca BCUUKH PETYISPHHU,



IIPOCTPAHCTBEHO XETEPOI€HHU PEIICHUS Ha CHCTEMaTa B KpaeH IOJAMHTEPBal HAa R U e 1okasaHo,
Ye BCUYKU Ca ACUMIITOTHYHO HECTAOUITHH.

Huratu Ha a-p I1. Pamkos - 21 uurtupanus: [2] -1 uurar, [3] - 5 uurara, [4] - 9 uurara,
[6] - 4 uwmrara, [7] -1 uwrar, [8] - 1 uurar.

4.2. JI-p UBan Mopnaunos

4.2.1. MareMaTH4YeCKO MoOJeJHMpaHe M AaHAJIN3 HA TMPOCTPAHCTBEHO-BPEMEBOTO
NoBe/IeHNe HA B3auMO/IelicTBAIIM CH areHTHH cucremu—craruu ([1, 2,4,5,7,9-11, 14, 17- 19]).

B [1] ce auckyTupa HeIMHECH MOJEN Ha MPOCTPAHCTBEHO-BPEMEBO B3aMMOJICHUCTBHE Ha
MOMYJIALIMY, YHUATO PENpPOAYKLUUS M IUTBTHOCT Ha B3aUMOJECHCTBHE 3aBUCAT OT TAXHATa
MIPOCTPAHCTBEHA IUIBTHOCT. B KOHKpETHUS cilydail Ha J1B€ MOIYJIALlMU C MOCTOSIHHU CTENEHHU Ha
pacTtexx W KoeQHINEHTH Ha ChPEBHOBAHUE CE MOJIYYaBaT aHANUTUYHU HETMHEHHU BBJIHU OT THII
KMHK.

B [2] ce muckytupa momen ot cuctemu YJIY omuceaiia Ha MPOCTPAHCTBEHO-BpEMeBaTa
JMHAMUKa Ha B3aMMOJEHCTBAIM MONyJauud. AKLEHTHpPa C€ BbPXY BBIHUTE, NPUUUHEHH OT
Murpanus Ha nonynamuute. [Ipeamnonara ce, ye Murpanusta € 1udy3unoHEH MPOIIEC, MOBIHUSIH OT
MPOMEHSIINTE C€ CTOWHOCTH HAa PAXAAEMOCT M KOC(PHUIMEHTH Ha B3aUMOJCHCTBUE MEXKIY
nomynauute. Vi3BeneHn ca ycroBHs 32 aCHMIITOTHYHA CTAOUITHOCT Ha MOJTyYSHHUTE PEIICHHS.

B [4] Ha Ga3zara Ha oOums Mojen mnpemioxker oT JuMutpoBa U ButaHoB ce u3cnensar
HEJIMHEWHU BBJIHM Ha IUTBTHOCT B CHCTEMa OT MOIMYJALUH, YUSITO €BOJIIOLMS CE€ pa3BHUBA C
JBYMEPHO NPOCTPaHCTBO. IIperbBanusiTa ca CBbp3aHU C IPOMEHUTE B CTAllMOHAPHATA IUTBTHOCT,
CHOTBETCTBAIlA HAa (UKCHPAHH TOYKHM BBB (Ha30BOTO NPOCTPAHCTBO HA IUTBTHOCTTa Ha
MONyJIalUsTA.

B [5] upe3 nenuneitan Y[V e omucana mpocTpaHCTBEHO-BPEMeBaTa THHAMUKA HA YICHOBE
Ha B3auMojeWcTBamy nomynamuu. OOLIMAT MOJeN € CBEeIEH 10 aHAIUTUYHO I'bBKaBu YJIY ¢
[IOJIMHOMHA HEJIMHEHHOCT JI0 TPETHU Pel.

B [7] ce pasriiexxaa Moen Ha MPOCTPAHCTBEHO-BPEMEBO B3aMMOICHCTBHE HA TOIYJIAINH.
AKIIEHT € IIOCTaBeH BbpPXY MUIPALMOHHUTE BBJIHM HA B3aUMOJCHCTBAILMTE TMOIMYyJIALUH.
[TonyuenaTa cucreMa OT 4YaCTUYHM JU(EPEHLMATHU YPAaBHEHUS € pelleHa Ype3 METo/a Ha Haii-
MIPOCTOTO YPaBHEHHUE.

B [9] nHa Gazara Ha oOWIMS MOJEN 3a MPOCTPAHCTBEHO-BPEMEBO B3aUMOJICHCTBUE Ha
MOMYJIALUY CE U3CTIe/IBa €IHOMEPHU HEJIMHEHH BBJIHU HA IUTBTHOCT NPUYMHEHHU OT AU(y3usTa Ha
YJIEHOBE HA MOIMYJIalUATa B IPOCTPAHCTBOTO. JIMCKyTHpaHU ca JIBa Cayyas: ciydyail Ha MOCTOSIHEH
pacTtex M ciy4ail Ha pacTex, 3aBHCelll OT IUTbTHOCTTa Ha mnomynauusTa. [lokaszsa ce, ue
CBIIECTBYBAHETO Ha pellleHUs OT HesinHelHu BbiHU oT Tull KMHK e Bb3MoxHO U B ABaTa ciryyasi.

B [10] murparmsita ce pasriexaa Kato Au(y3HOHEH MPOIIEC MOBJIUSH OT IPOMEHSIIUTE C&
CTOWHOCTH Ha Pa)k1aeMOCT U KOSPHUIIMEHTUTE Ha B3aNMOJICHCTBHE MeX Ty romyiamuute. [loka3sa
ce , ye pemenusata ot Tun KMHK ¢ nonydenus monen Ha ypaBHEHHE ca Bb3MOXKHH.

B [11] ce auckyTupa eBONIOLUSTA HA TUIBTHOCTTA P YWICHOBE HA JIBE B3aUMOICHCTBAIIH
MONyJIallMK, KOUTO MOraT Jla MUTPHUPAT B IPOCTPAHCTBOTO. Murpauusara MoXe 1a ce NMpeacTaBu
kato HenuHelHU BhyiHU oT Tu KMHK 3a koHKpeTHHSI cityyail Ha MOCTOSHEH PacTeX U KOSUIIUEHT
Ha CbpPEBHOBAHHUE.

B [14] ce mozaenupa mpocTpaHCTBEHATa M BpeMeBa TUHAMUKA HAa YOBCIIKUTE MOIYyJIAIlMK
gype3 cucrtema Ha HenmHerHu YJY. Ilpenmonara ce, e m murpamusaTa € mudy3uMOHEH TPOIIEC
TOBJIUSIH OT TIPOMEHSIIINTE C€ CTOMHOCTH Ha PacTeX W KOS(HUIIMEHTH Ha B3aMMOICHCTBHE MEKITY
MUTPHUPALTUTE TPYTIH.

B [17] ce Mmoxenupa mpocTpaHCTBEHATa M BPeMeBa TMHAMHMKA HAa YOBEIIKHUTE MOIYJIAI[HH
ype3 cuctema Ha HenuHedHu YJIY. OOmuar mojaen e cBelaeH A0 aHaIuTU4HO I'bBKaBu YV c
[IOJIMHOMHA HEJIMHEWHOCT [10 BTOPHM pe€l 3a KOHKPETHMs Cllyd4ail Ha €llHa MONyJaluus U €IHO
MIPOCTPAHCTBEHO U3MEPEHUE.

B [18] ce ommcBa aAuHaMuUKaTa Ha JIBE B3aHMMOJCHCTBAIIM MPOCTPAHCTBEHH M BPEMEBH
CUCTEMU OT HWKOHOMHYECKM areHTH onucaHu upe3 HenuHenn YAY. B cinyuas Ha 1Ba
HKOHOMHWYECKH areHTa u €JHO MPOCTPAHCTBEHO U3MEPEHUE € MOIYYEHO € ToryyeHo eqHo Y/Y ot



4eTBBPTH pea. Upes npuiaraHe Ha METOJa Ha IIPOCTOTO YPAaBHEHUE CE M0JIy4aBaT TOYHH PEIICHUS
Ha TOBA ypaBHEHUE.

B [19] MHOrO MKOHOMHUYECKH MpoLIecH ce onucBat upe3 cuctema o OJIY. U3BecTHoO e, ue
3a0aBSHETO IMPH MPEIOCTABIHETO Ha WHPOPMAIUS NMPU TUHAMUYHUTE MOJEIU MPOMEHS TEXHUTE
cBoictBa. Illupoko wu3BeCTHHM ca cHeUUPUUHM HMKOHOMUYECKM MOJENH, II0Ka3Balllk, 4Ye
3aKbCHEHHUETO BOJIU JI0 MO-CJIOXKHA TNHAMHUKA.

B [22] ce mopmenupa mpocTpaHCTBEHATa M BpeMeBa JHHAMHKA Ha YOBEIIKHUTE OMYJIAIHA
uype3 cuctema ot HenuHerHn YJIY. AKiieHTupa ce BbpXy BbJIHU NPUUUHEHU OT UMHUTPAIHSI.

4.2.2. AHaTU3 HA CTAlIMOHAPHU W HECTAIMOHAPHU BPeMeBH peloBe M MPHIIOKEHHETO
uMm — cratum ([3, 15, 16, 20]).

B [3] ce m3cnmenBa mkOHOMHYECKa CHUCTEMa, B KOSTO €IUH TOJISIM areHT — SIOHCKOTO
[IPaBUTEJICTBO, INPOMEHsS CpefaTra 3a MHOXECTBO IIO-MaJIKM areHTU-SIIIOHCKUTE 3eMENEeNICKU
npousBoguTeny. C MOMOINTa Ha aHAJIU3 HA KopejauusaTa U KOMOMHALUATA HAa €IMHUYCH aHAJIU3
Ha CIIEKThpPa, OCHOBEH aHaJIM3 Ha KOMIIOHEHTa M KOHCTPYKLUATA BpeMe-3aKbCHEHHEe-MHOIOMEPHO
MPOCTPAHCTBO CE M3CJIE/[BA BIUSHUETO HA MTPABUTEICTBEHUTE MEPKU BbPXY BHTPEUIHUTE 1IEHU Ha
npoaykuusTa B Slnonus. M3cnenBanusT cirydail NOTBbpK/aBa Te3aTa, 4e €UH T'OJIIM areHT MOKe
3HAYUTEIIHO J1a IPOMEHHU CpejlaTa 3a MAJIKUTE areHTH B KOMILJIEKCHATa CUCTEMA.

B [15] ce u3cienBaT BpeMeBH peloOBe, H3BEICHU OT MOJET Ha JUHAMHKATA HA CMHUIIH,
KOHKYpHpaILlK CE 3a OIPaHUYEHU HUKOHOMUYECKHU pecypcu. Te3n BpeMeBU peIOBE ca CTallMOHAPHU
U TAXHATa JBJDKUHA MOXe J1a ObJla MPOU3BOJIHO N30paHa, Taka 4ye J1a ObaT MPUIOKEHH PAa3TUIHU
METO/IM 3a aHAJIU3 Ha CTAl[MOHAPHU BpeMeBHU pefiose. [IoTBbprKaaBa ce 3aKII0UEHUETO Ha TEOpUSTa
na 3ayep, Mopx u Kacnami 3a n3MepuMocTTa Ha (ha30BOTO POCTPAHCTBO.

B [16] ce u3cnenBa crenmaneH edekT MpH KOHKYPUPAIIX CE MOMYJIAIMH, KOUTO MOXE JIa
JI0Beie 110 eIMMHHUPAHE.

MHOro HKOHOMHYECKH MPOIECH Ca OIMMCAHU Ype3 cucTeMu oT rojsim opoit OJY. B [20] ce
JUCKYTHpa aBTOPCKU AITOPUTBHM 3a peAylLMpaHe Ha Pa3MEpPHOCTTAa Ha JUHAMUYHU CHUCTEMH C
pa3IMyHU BpeMEBH Malalu.

4.2.3. luHaMH4YeH aHAJIM3 HA MOJeJIM HAa CUTHAJIHH NbTEKH, KaTo pe3yjaTaTr oT
ouoMexaHMYHUTe (PYHKIMHU HA KiIeTKaTa — ctatuu ([6, 8, 12, 13, 20]).

B [6] nmpu maTemaTndecko MojieTupaHe Ha KWHETHYHH MPOLIECH C pa3IMYHA BpeMeBa paMKa
€ MOKa3aHo peAyLUPaHeTO Ha BOJCIIN YPAaBHEHMSI C TIOMOILTA HA TPUOIMKEHUS ¢ KBa3U-CTaOWIHN
cbeTostHUs. Cuctemara ot ceneM HenuHevnu O/[Y e mpeHanucana B MOAXOMsIIA 32 peAyLUpaHE
¢dopma.

B [8] teopemara QSSA e mpmioxeHa KbM MOAUGHUIMPAH MAaTEMAaTHYECKH MOJEN Ha
cabpKaHe Ha MpoTenHoBa TpaHcnaus oT MUKpoRNK upe3 daxrtopu 3a e IFAF tpancnamms.

B [12] pasrnexmanara cucrema ot derupu OJ[Y e cBemeHa 10 €AHO OOMKHOBEHO
mrdepeHInaiHO ypaBHEHUE MPEICTaBsINIo JuHaMuKaTa Ha (pocdonupupanus STATSa nporens.
[TokasBa ce, ye AUPy3uATa 3a€IHO CbC CHOTBETHUTE OMOXMMHUYHH PEAKIIMU € Bb3MOKHO J1a U3UTpae
KPUTHYHA POJISl B YIPABICHUETO HA TUHAMHYHOTO MOBEJCHUE HA Pa3TieKIaHUsS MPOTEHH.

B [13] HmapyiieHneTo Ha BBTPEKICTHYHATA CHIHAIHA TPAHCMHUCHS OT MEMOpPaHHUTE
peLenTopu KbM SpOTO ce IprueMa KaTo OCHOBHA IPUYMHA 3a pa3BUTHE Ha pak. [Ipernnuranero Ha
ERK n STAT curnajiHu IbTeKH ce MOJAEIUPA OCPEACTBOM CUCTEMA OT YeTupu HenmuHernn O1Y
32 MPOTEMHOBATa KOHILEHTpamus. MonaenbT e 0a3upaH Ha EKCIEPUMEHTAIHU pe3ylITaTh U e
M3CJIeBaH B KOJMYECTBEHO OTHOIICHHWE. ABTOPHTE pa3KpHBAT Kak e(ekra Ha pa3apoOsBaHe U
MOJIEKYJISIPHO CTpYyIIBaHE MOTaT Ja ObJaT MHTEPIPETHPAHN KAaTO HEXOMOTEHHA JUCTPUOYIHS Ha
MIPOTEUHOBH KOHIIEHTPAIMH (TUTBTHOCTH).

B [20] ca onrcaHr ”KOHOMHUYECKH MPOIECH Ype3 cucTeMu oT rosisim opoit OJ1Y. luckytupa
CE OCHOBEH aBTOPCKM AJITOPUTHM 3a peaylpaHe Ha pa3MEpPHOCTTa HA JUHAMUYHU CUCTEMH C
pa3IMyHu BpeMEBH Malalu.

Iutatu Ha a-p WU. Wopaanos - 44 uurupanus: [1] -16 uurara, [2] - 11 uurara, [4]- 2
uurata, [3] - 11 uurara, [5] - 2 nurara, [7] - 1, [9] - 1 uuTara.

5. KpuTuuHu 0es1e:KKH U NPenopPbKH.



TBi KaTO IPEICTABEHUTE U OT JIBaMaTa KaHJAWIaTH HAYYHHU TPY/I0BE 332 KOHKYypCa — CTaTHH,
H3JIC3JIM B HAYYHU CIIMCaHMs, PCUCH3CHTHUTC Ca OTCTPAHUIIU BAXXHUTE HCAOCTATHIU U ITOPAaU Ta3u
MpUYMHA HAIMAM KPUTHYHU OETEKKH.

ITo otHomenue Ha 1-p U. ﬁopnaHOB Oux W3Kazaj MpernopbKaTa aBTOpPCKaTa CIipaBka Jia
ObJIe MO-KOHKPETHA KAaKTO M0 paboTH, TaKa ¥ MO-TEMAaTHKH, 3aI[0TO TOBA 1€ MY JIOHECE CaMO M0JI3a
IIpHU OUCHABAHC HAa HCTOBATa Hay4YHa MPOAYKI M.

6. JIUYHU BrieyaTIeHHs H CTAHOBHUIIE HA PelleH3eHTAa.

JluyauTe MU BheyaTIeHWs OT Hay4yHaTa MPOJYKIHWS MPE/ICTABEHAa 3a KOHKypca W Ha
JBaMaTa KaHAWIaTH ca MHOTO 100pu. M nBamaTa ca mM3rpajeHy HayYHH H3CJICIOBATEIN ChC CBOU
KOHKPETHH ¥ BaXHM TEMAaTHKH. Bce mak B MEH ce 3aTBBPIH BIICYATICHUETO, Y€ pabOTUTE HA -
I1. PamkoB uMmaT mo-rojisiMa AbJI0OYMHA W Tpenu3HOCT. OCBEH TOBA, Y9aCTHETO W TIOJTYYCHHUTE
pesyntatu Ha a-p I1. PamkoB B MeXyHapOAHU MPOEKTH CHIIESCTBEHO IMpeo0iiaiaBa Ha/l TaKUBa
aKTUBHOCTH Ha ApyTus Kanauaat a-p U. ﬁopﬂaHOB.

HayKOMeTpI/I‘lHI/ITC II0Ka3aTeJIu U Ha ABaMaTa KaHIuJaTu ca HpI/I6HI/I3I/ITCHHO C€IHaKBH, HO
IMMO-BHUMATCJICH aHAJIN3 HA HUTUPAHUATA ITOKAa3Ba, Y€ pa60T1/1Te Ha O-p I1. PamkoB uMat mmo-rojisma
nbpi0oounHa U oOcer Ha BiusHue. He mora ga He orGenexa u ommra Ha 1n-p II. PamkoB B
npenoapaTesickaTa My JEHHOCT B MPECTHUKHU Y KICCTPAHHN YHUBEPCUTETH.

3AK/IIOYEHMUE:

HNmaiiku npeaBuja ropeusiioxenoro, npeaiaram a-p Illersp llenueB Pamkos ga 6bae
u30paH 3a ,,/A0leHT* B 00J1acTTa HA BHclIe oOpasoBanue 4. [IpupoaHu HAyKH, MaTeMaTHKA H
HHpopMaTHKa, NpodecuoHaIHO HampasjgeHue 4.5. MaremaTuka, HAy4Ha CHELHAJTHOCT -
MarteMaTH4YeCKO MoOJeJIMpaHe M NpHIokeHHe Ha MaTtematukara (TeoperuueH u 4mciaeH
aHAJU3 Ha NpouecH B OMOJIOTMYHUTE U HHIKEHEPHH HAYKH).

25.11.2016 ron. Penensent:
/mpod. n-p llerbp Munanos/



