YHUBEPCUTET 3A HAITMOHAJIHO 1 CBETOBHO CTOITAHCTBO

PEIONEH3HUA

Or:  npodecop 11 Bacun UBanoB KaBbpakukos,
Hay4Ha crnienuagHocT 4.5 matemaTtuka, UHcTuTyT Mo mexanuka npu bAH

OTHOCHO: Konkypc 3a akageMH4YHATAa JUIBKHOCT “JOLEHT” MO MPO(PecHOHATHO
HanpasJjienue 4. 5. ,MaremaTuka“, Hayyna cnemuajadoct 01. 01. 13
sViaTeMaTH4yecko MojJeJIMpaHe W NPHJIOKEHHMe HAa MaTeMaTHMKaTra* B
YHCC, oonapoasan B /IB, 0p. 72 ot 13 centemBpu 2019 r

1. Undopmauus 3a KOHKypca

KoHnkypchT e 00siBEeH 3a HYy)KIUTe Ha Karenpa ,,Martemaruka“, ¢pakynrer ,,[Ipunoxnaa
marematuka u cratuctuka™ Ha YHCC, cpriacuo perrenue Ha Kareapuus cwer (ITpoTokosn
Ne 24/24.10.2019 r.) u pemienne Ha @axynreraus cbBet ([Iporokon Ne6/28.10.2019 r.).

YyactBaM B ChCTaBa Ha HAYyYHOTO XKYpH IO KOHKypca CbhIJIACHO 3aroBe
Ne182/09.02.2016 r. Ha Pexropa nHa YHCC.

2. Hudopmanus 3a kanauaara B koikypca Usau IleiiueB ﬂopnaHOB

Upan Ileitues MopnanoB e pomen mpes 1967 r. B rpag Codus. 3apppmmn e
Maructpartypa BpB Dakynrera 1mo MatemMatuka u uHpopmaruka Ha Coduiickus YHEBepcHTET
,»CB. Kimument Oxpuacku’ mpe3 2002 r. cbC CEUUATHOCT ,,MaTeMaTHKa U CHelualn3anus
M0 KOMIUIEKCEH aHajdu3 ¢ MHoro no0bp ycmnex. PaGotu B MHcTHTyTa mo MexaHuka —
boearapcka Axanemust Ha Haykute karo matemaruk — ot 2009 no 2013 roguna. JrbKHOCT
,»ACUCTEHT" KaHIUIATHhT 3aeMa B YHuBepcuTeTa 3a Hammonamno u CetoBHO CTOIAHCTBO
npe3 nepuona 2011r.-2013r., u 8 Uncturyra no mexanuka — BAH npe3 2013 r. XoHopyBax
npernonasaten B Texauueckus: YHuBepcuteT — Codust Toii e mpe3 2013 . m 2014 1., a ot 2013
r. nocera e rnaBeH acucteHT B YHCC. 3ammraBa qucepraius B MTHCTHTYTa 10 MEXaHUKA -
BAH u nomydaBa oOpa3oBaTeilHaTa M Hay4Ta CTereH ,,JokTop mpe3 2013 roguHa.

Hayunute wWHTepecH Ha a-p MopnaHoB ca B OONAcTHTE TIPHIOKHA MEXaHHKA,
HEJIMHCWHN YacTHU JU(EPEHIIMAIHA ypaBHEHUs, HEMHEHHATa JTUHAMUKA, MaTeMaTHIeCcKa
WKOHOMHKA, aHAJIU3 Ha COI[MAIIHUTE MPEXH U aHaJIN3 Ha BPEMEBH pElOBE. YUYacTBal € C
noknaan Ha 15 Hayunu opyma B Bbarapus u B 4y:xOMHA, CBBP3aHA TEMATUYHO C HAYYHHUTE
HANpaBJIeHus, 10 KouTo paboru. Ot 2017 roauHa ri1. ac a-p Mean HMoppanos e uneH Ha
AcornuanusTa 3a HHIyCTpUalHa U mpuioxkHa MmaTtematuka (Society for Industrial and Applied
Mathematics (SIAM)), a ot 2009 roauna - Ha Chro3a Ha MaTtematunurte B bbarapust.

B Ouorpaduunara cu cnpaBka KaHIUAATHT € JEKJIapHupal, ue BiaJee MHOTO Jo0pe
PYCKH €3MK — IHCMEHO W TOBOPUMO, CIYXH CHU J00pe C (pEeHCKH €3MK U TI0JI3Ba
3aJI0BOJIUTEIIHO QHTJIMMCKH €3HK.



3. M3mbiHeHHe HA M3MCKBAHUSITA 32 3aeMaHe HA aKAJeMHUYHATA JJIbKHOCT

B Tabnuuara, chabpikallia HAIMOHAIHUTE U3UCKBAHUA 33 3a€MaHe Ha aKaJeMHUYHaTa
JUITBAHOCT ,,JIOLIEHT M MpEeACTaBEHUTE OT KaHAHWJaTa J0Ka3aTejICcTBa OTHOCHO TAXHOTO
u3nbiIHeHue, ['pyna ,,A* cpabpka AUcepTallMOHHMS TPY/ Ha Tema ,,l [puiokeHue Ha areHTHU
MOJICTIM B TOINyJalMoHHATa auHamuka“. B I'pyma ,,B“ e tpynst ,[lpunoxenue na (2+1)-
MEpHHUTE AUHAMUYHU CHUCTEMHU B TEOPHITa HA MUTpALUATA®, OMpE/esieH OT KaHauaaTa Karo
moHorpadus. B I'yma ,,[* ca npencraBenn: - 1 crarus, my0JIMKyBaHa B CHUCAHHUE C MMITAKT
daxrop (0,242) u ¢ SIR xBaptun Q4, 4 pabotu ¢ SIR-croitnocTr B unTepBana [0,346 —0,165]
u 3 cTaTHH, UHACKCUPAaHU B pe)epeHTHUTE, CBETOBHM 0a3u JaHHU C HaydHa HHpopmanus. B
rpynara € BKJIIOYEH OLIe U €AWH MOJe3eH MOJEN ,,Y CTPOICTBO 3a CTyJeHa KanuOpoBKa Ha
¢unamentu 3a 3-D mpunTtep, peructpupan B IlarenTHOTO BemomcTBO HO PemyOmmka
bearapus mox Ne 3397. OOmmusaT Opoil TOYKM OT Ta3W TIpyna, CHOTBETCTBAIM Ha
npencraBeHuTe padoru e 225 npu uzuckBad MunumMyM 200. Llutupanusra va 5 myOnukanuy,
nocoyenu B ['pyna ,,/[*, ca 06110 52 Ha O6poii, mpu u3nuckBan MUHUMYM 50.

Ot Tabmumata otHocHo OHC , nmokTop®, KOsATO € Hepa3deliHa dYacT OT
JI0KA3aTEJICTBEHUS MaTepHuall, U3UCKBaH Ja ObJe MpelCcTaBeH OT KaHAHJaTa Mo HACTOSIIUS
KOHKYpC C€ BUXKJa, Y€ OpOSIT TOUKH , TOJIy4E€HU NP CYMUPAHETO HAa TOYKUTE, CbOTBETCTBALIH
Ha JUCEPTALMOHHUS TPy U HA eAHa myOnukanus ¢ uMnakt ¢akrop 0,27 u ¢ SJIR kBapTun
Q4, HanxBbpiis ¢ 6 TOUKH JePUHUPAHUST MUHIMYM.

[Ipy BHUMAaTENHO HM3y4YaBaHE HAa KapTaTa OTHOCHO KAauyeCTBEHUTE HW3HMCKBAHUS 3a
3aeMaHe Ha aKaJeMHUYyHaTa JIbXKHOCT ,,JOLEHT, OoTpa3siBalla MOJy4YE€HOTO CTAaHOBMILE OT
CoBera nmo xabunmutanus Ha YHCC, mMoxxe na Obje HampaBeHa KOHCTATalUsATa, Y€ HE €
MOCOYeHO (hakTHuecko m3mbiHeHne Ha 12 (1o 3 Opos ot paznenu 1 u 2, 4 Op. ot pa3aen 3 u 2
Opost ot paszaen 4) ot 0610 33 mocTaBeHHW U3UCKBaHMS. HeEW3MbIHEHUTE M3UCKBAHHS Ca OT
TaKbB XapakTep, 4e O CIIeABAJIO /1a CE OTYUTAT C MTO-TOJISIMO TETJIO | /1A TOBIIUSISAT ChIIECTBAHO
BBPXY 00IllaTa MOJIOKUTEIHA OI[CHKA Ha KA4eCTBEHHUS IMOKAa3aTed B €BEHTYyaJeH KOHKYPC 3a
3aeMaHe Ha JIBKHOCTTA ,,ipodecop.

4. OueHka Ha yyeOHO-TIPenoIaBaTEJICKATA TeHHOCT

YyeOHo-npenogaBaTenckara aeitHoct Ha A-p MBan [leitues ﬁopnaHOB € JISTUTUMHUpaHa
ype3 TpU JTOKYMEHTA, MPEJICTABEHH MO KOHKypca. ® YIOCTOBEpPEHHE 3a MPENo/1aBaTesICKH
ctax, m3aaneHo ot ornen ,,J[IOYYPOII® npu YHCC, ot koeTo ce BukAa, 4e KaHAUAATHT
pabotu mo TpynoB noroBop B Kareapa ,Marematuka“ kbpm ®akynrer ,Ilpunoxna
nHpOpMaTHKA U CTATUCTUKA™ Ha JIIBKHOCT ,,ryaBeH acucTeHT™ oT 01.07.2013 1. 1 KbM Kpas
Ha mecell anpuia 2019 r. uma TpyI0B cTax MO CreuanHOCTTa 0130 mect roauHu. e Ciyxeo-
Ha Oenexka, W3lageHa OT pPBKOBOACTBOTO Ha dakynrera Mo eJIeKTpOHHA TEXHHUKA U
texnosoruu npu TY-Codust ynocroBepsiaiiia, 4e ri1. aCUCTEHT ﬁopnaHOB e Boauna 30 gaca
JIEKIIMM Ha PEIOBHUTE CTYAEHTH MO CHEUUATHOCT ENeKTpoHuKa mpe3 3UMHHUS CEMECThpP Ha
yauebnara 2013/2014 r. mo mucummuivHarta ,,Bucmia maremaruka lll-ta gact®. @ Ciyxebna
oenexka, u3naneHa ot Otaen ,,YueOHa TOKyMEHTaIUs , OTYETHOCT 1 KoHTpoa ™ ipu YHCC.

Haii-ronsima ydyeOHa HaTOBapeHOCT 1. ac. a-p MBan ﬁopﬂaHOB nMma B YHCC, kpaero
paboTu Mo TPYAOB AOTOBOP U KBJETO KaHIUAATCTBA 32 ,,JOIEHT * 110 HACTOSIIHS KOHKYpC. OT
TpeTHsi JOKYMEHT C€ BHXJa, Y€ KaTo IIaTeH npenojaasarten kbM Karenpa ,,Maremaruka®, Ton
€ BOJIWJI Y9€OHU 3aHATHUS TI0 CIeIHUTE TUCUUIUIMHA: “Matemaruka |-Ba gact®, ,,Maremaruka
II-pa wact®, ,Maremaruka“ u ,KonwmdectBeHm wmeTonu™. YdeOHAaTa HATOBApEHOCT Ha
KaHJUaTa, ChbIIaCHO TO3H JOKYMEHT, € mpejcTaBeHa Ha Tabnuma 1.



Tabmuia 1

yaeOHa 2010/ 2011/ 2012/ 2013/ 2014/ 2016/ 2017/ 2018/
roJnHa 2011 2012 2013 2014 2015 2017 2018 2019
ayJl. 3aeTOCT- | yIpax- | yOpax- | yIpak- yIpax- yopax- | yopax- | JeKIUH | JEeKIHH
OKC HEeHUs HEHUS HEeHUs HEeHUs HEHUs HEeHUs
,baKaiaaBbp‘ JIEKOUHA | JIEKIUH
Opoii yacose 210 444 210 300, 16" | 184, 24 318 240" 258"

CrnenoBarenno camo B YACT kaHauaatTsT € Boaui o01mo 1666 daca ynpaxHenus u 538 yaca
nekuuu npe3 nocieanute 10 roguuu. Ot 2013 r. HeroBara JeknuoHHA 3aeTocT B Karenpa
,Maremaruka“ e HapacTBaja, 3a Ja focTurHe 258 yaca npe3 yae6Hata 2018/2019 roauna.

KBbM nejarornyeckara JeiHOC Ha L. a. A-p MopaaHoB cienBa na Gbe 100aBeHO U
PHKOBUICTBOTO Ha JBE TUIUIOMHU paboOTH 3a mpuaoOuBaHe Ha oOpa3oBaTelHaTa CTEICH
»Maructbp® Ha cryaeHTH oT Ousnueckus dakynrer Ha CY ,,CB. Kin. Oxpuacku®, 3a KoeTo
CBUJICTEJICTBAT CHOTBETHHU JTOKYMEHTH.

Karo B3emam noj BHUMaHHE COTUAHOTO M KauyeCTBEHO 0Opa3oBaHMe Ha Ti. ac. MBan
Wopnauos, monyueno b dakynrera mo ,Maremaruka u undopmaruka“ na CY ,,C.
Kiument Oxpuacku mo mpoeCHOHATHOTO HampaBlIeHHe Ha KOHKypca (BHAHO OT
npezacraBenata qumioma 3a OKC ,,bakanaBbp® v NPUIOKEHHUETO KbM Hesl), MPpUA00UTaTa OT
Hero npe3 2013 r. obpazoBaTenHa ¥ Hay4yHa CTeneH ,,JIoKTop® mo HayyHaTa CHEIHaTHOCT
»MaTeMaTH4ecKo MoJIeJTupaHe U MPUJIOKEHNE HAa MaTeMaTHKaTa', KakTo U JJOKyMEHTHpaHaTa
U TpeACTaBeHa MO-Tope y4eOHO-TpernoaaBaTecka IeHHOCT Ha KaHIuAaTa MpereHsBaM, 4e
TOM MMa JA0CTAaThYCH IMPENOAaBATEIICKU ONUT U HEOOX0AMMaTa CTETIeH Ha MOJAr0oTOBKa, 3a J1a
3aeMe aKaJeMUYHaTa JIBXKHOCT ,,JIOIEHT" IO TO3U KOHKYPC.

5. O0ma xapakTepuCcTHKA HA NMPeACTABeHNTe HAYYHH TPYAOBe/MyOJIMKALNU

Crnen xaTo ce 3am03Hax ChC ChABPKAHUETO Ha MPEJCTABEHUTE OT KaHIUJaTa: - €IHa
MoHOrpadusi M eIuH Moje3eH Monen (HamMcaHd Ha OBJITapCKU €3HK), OCeM Hay4YHU
nyOMMKanuy (HanMCcaHu Ha aHTJIMICKU €3HK), KAKTO U ChC CIpaBKaTa 3a HAyYHUTE MPUHOCH B
TPYAOBETE My, NpPELEHUX Y€ Te3d TPYJOBE MOrar jaa ObJaT OTHECEHU KbM CIEIHUTE
TEMaTU4YHU HaIlpaBJICHUS:

I. MaremaTH4ecko MoOJeJHPAHe M AHAJIN3 HA IPOCTPAHCTBEHO-BPEMEBOTO
NoBeJleHHe HAa B3aUMOJEHCTBAIM CH CHCTEeMH OT areHTH, ONMUCBAHH 4Ype3 cHCTeMa
napadoIu4YHu ¥ XHIEPOOJMYHHM YACTHH JH(EPeHIHMAJIHH YPABHEHHSl C HeJHMHEHHa
asicHa vacr. [1,2,6,7 u 9].

Ta3u rpyma nmyOnMKanuMu ca MOCBETEHHM Ha CpPAaBHUTEIHO HOBO HANpaBeHHUE OT
MPUJIOKHATA MEXaHUKA - ,,[TOMYJIAlMOHHA AUHAMUKA Ha CUCTEMHU OT areHTH'. AKTYaJIHOCTTa
UM C€ IBJIKM Ha 3aCHJIEHUS NPE3 MOCIEIHOTO JECETUIIETHE IPOLIEC HA MUTPALUs HA FOJIEMHU
IpyIH OT XOpa, KOETO BOJU J0 INI00aTHU 1eMorpadCKy U €KOJIOTUYHU NMPOOIeMH, KaKTO U Ha
BB3HUKBAIM MKOHOMHYECKH Kpu3H. ToBa Hajara peliaBaHeTO Ha 3ajayd OT oOjacTra Ha
HeJIMHeWHaTa TeopHs Ha MUTPAIUiITa Ha QU3NYecKH cyOcTaHIMu (areHTH) B JaJieHa cpeja,
KOSITO C€ CBI'BTCBA OT JIBUKEHHUE B IPOCTPAHCTBOTO. KnacuueckoTo MoJeiaupaHe Ha TO3U
mporiec upe3 oOoukHOBeHHHM audepenimaniu ypasaenus (OJ1Y), oTCThIIBa MACTO Ha MOJICTHH
CHCTEMH, ONMCBAaHM C YacTHU nudepenumanuu ypasuenus (UYJY). B crarumre ot TOBa
TEMaTU4YHO HANpaBJieHUE € pasriie/laH HeJIMHEEeH MoJie] Ha IMPOCTPAaHCTBEHO-BpEMeEBa



JMHAMHKA Ha B3aUMOJICHCTBALIM TIOMEX Ay cu areHTH. [lyonukanus [2] ot Ta3u rpymna uma 16
UTHPAHHUS.

CrenBamuTe TPy OT IO JIB€ CTATUU Ca CBBP3aHU OTHOBO C PEIIABAaHETO Ha 3a7a4H,
KOHUTO C€ OTHACAT JI0 (haKkTop, OMpeAeIsil KaYeCTBOTO Ha XKUBOT HA XOpaTa — TIXHOTO 3/IpaBe.

Il. MatemaTH4ecKko MoeIMpaHe W IMHAMUYEH aHAJIN3 HA MOJ€eJIN HA CHTHAJTHH
N'bTEKH, OCUTYPSIBAIIM OMoMexaHHYHHUTEe PYHKIIMU Ha KJeTKara [4, 8].

Hapymenoro npenaBaHe Ha CHUTHAIM HAa BBTPEIIHOKPETHYHO pPaBHUILE , T. €. OT
MEMOpaHHUTE PEUENTOPH KbM TEHUTE B SIPOTO M IMTOIUIa3MaTa € €JIWH OT OCHOBHHTE
(dakTopu 3a pa3BUTHETO HA paKoBH 3a0omsiBanus. [IpenaBanero Ha mHpOpMAaIUs moa popmaTa
HAa CHUTHaIM CE OCBIIECTBSIBA IMOCPEACTBOM PEKYpPEeHTHH mopemunu  (Kackaau)  OT
OMOMOJIEKYIIIPHH B3aMMOACUCTBHS, HAPEUCHN KACKaIHH.

[Ipu MaTeMaTHYECKOTO MOJAETHpAaHE HA KUHETUYHH MPOIECHU C Pa3IMYHH BPEMEBU
CKaIM MOXE Ja ce Hamainu Opos Ha MOJETHUTE YpaBHEHHsS CBIJIACHO TeopeMara 3a
kBazucranonapun npubmmkenus (Quasi-Steady-State Approximations (QSSA)). Tasu
TeopeMa € MPUWIIoKEeHa KbM MaTeMaTHYECKHUsl MOJIET Ha TIpolieca Ha TPaHCIAIMs Ha TIPOTEHH,
ormocpeneH ot MukpoPHK. Upes mnomxozsimia HOpMalM3MpaHa TMpoLEAypa CHUCTeMara
wenmuaeiitan OJ1Y ce momudumupa BBB (popma ¢ Hamanen Opoit OJlY. BemenctBue Ha
AHAJTUTHYHOTO PEIICHHE Ha IOJIyYEHOTO KBAa3HCTAI[HOHAPHO MPUOJIMKCHUE HA HM3XOIHUS
MOJIEII, ca TOYYEHHU MPEKU 3aBHCUMOCTH MEXy HAYaTHUTE U KpalHUTE KOHIICHTPALUH Ha
BCUYKH KOMIIOHCHTH, BKJIFOUCHH B Pa3riIeKIaHaTa CUTHAJIHA KacKaja. Y CTaHOBEHaA € Bpb3KaTa
MEXIy BXOJla M HM3X0Ja Ha CUTHamHHs mparec. [loka3aHo e, ye M3XOIbT Ha Mpoleca Ha
npeaaBaHe Ha MHPoOpMaIus Ou MOT'bJI Ja ObJic KOHTPOJIMPAH B )KeJIaHa MOCOKA , TOCPEIICTBOM
peryiaupaHe Ha HMBaTa Ha HAYAJIHUTE KOHIEHTpanWW Ha nporenHute. [lokazaHo € chIno u
TOYHO KOHM OT CHUTHAJHHTE KOMIIOHEHTH ca OIpeueNsmy, T. €. — TpsaOBa na Obaar
HaOmo1aBanu. V3BeeHn ca aHAJIMTUYHU 3aBUCUMOCTH MEXK/y CTallMOHAPHUTE (M3XOIHUTE)
KOHIICHTPAlMH Ha BCUYKW ydacTHHIM B curHaiuute nbrekn MEK/ERK u JAK/STAT u
HavalHUTE (BXOJHHMTE) KOHIICHTPAIMM Ha TEXHHTE OAaBHO NPOMEHSIIMCE TPOTECHHU M
IPOTEMHOBH KOMIUIEKCH, KOMTO Morar JAa ObJaT TMpOBEPEHU EKCIIEPUMEHTAIHO.
Wnentudunupanu ca NpoTENHUTE, Ype3 MPOMsIHATa Ha YUUTO KOHIIEHTPAIMK OMXa MOTIIH J1a
obnat koutponupanu mbrekute MEK/ERK u JAK/STAT u HacouBaH mpoiieca B jkellaHaTa
MOCOKA C IIe7T OTCTpaHSBaHE HA HAPYIIEHHITa B CUTHAJTHATA TPAHCAYKIHS H CIIEIOBATEITHO
- Ha CHOTBETHHSI TYMOPEH IPUYUHUTEI.

[My6nukanus [4] ot Ta3u rpyna uma 8 UTHPAHUSL.

1. MaTemaTu4yecko MoJelHpaHe HA BH3BUKBAHETO M Pa3NpPOCTPAHEHHETO HA
HeJINHEHHH BBJHH B apTEpHsi ¢ aHeBPU3bM [5, 6] .

[lpouecute Ha enacTUYHUTE AapTEPUU C AKCHAIHO CHMETPUYHA JUaTalus ca
MOJICIMPaHNA C YpaBHEHHs, ONMCBAIM IBIKEHHETO Ha CTEHAaTa HA apTepusTa W Ypes
ypaBHEHME 3a JBI)KEHHETO Ha KpbBTa. [IpelioKeHusAT MareMaTHueH MOJAENT OTYMTa
HEJIMHEHHOCTTa, IUCTIEepCHsITa M pa3CceiiBaHETO B TakaBa cpena dYpe3 H3IOJI3BaHEe Ha
ypaBaeHnnero Ha Korteweg-deVries-Burgers ¢ npomennuBu koeduuuentu. Ilomyueno e
BBJIIHOBO pEIICHHWE Ha TOBAa ypaBHEHHE, KOETO IMOKa3Ba BIHMSIHHETO HA JWJIaTAallMOHHATA
reoMeTpHsi BbpXY Mpoduiia Ha pa3npocTpaHsBallaTa ce BbIHa.

IV. [Iy6aukanuuTe OT MOCJAEAHATA IPyNa ce OTHACAT 10 peliaBaHETO Ha JBe
NMPUJIOKHH 32124 M.

B pa6orta [3] e mpeanoxen m1abopaTopeH METO 3a TPEAeISTHE KHHCTUYHHS BUCKO3UTET
M MacaTa Ha IUTBTHOCTTAa Ha KOHLEHTPUPAHU AEPOAUCHEPCHH CUCTEMH, OOpa3yBaHU B



orpanudeH obeM. To3m MeToa ce OCHOBaBa Ha M3MEpBaHE Ha BpPEMETO, HEOOXOIMMO 3a
M3TUYaHe Ha ONPEEICHO KOJIMUYECTBO aepo30Jl pe3 KanbpupaHa TpbOa o Bb3/ieiicTBUE Ha
COOCTBEHOTO MYy XHIPOCTaTUYHO HaysArane. M3momn3sar ce 3akoHa Ha [10a3poii U ypaBHEHUETO
3a HENpPEeKbCHATOCT. Bpemero 3a n3TnyaHe ce onpenens KaTo ce CleAM MPEMECTBAHETO Ha
ropHara rpaHHYHA JHMHUS ,,aepPO30JI-BB3AYyX" C MOMOIITTa HA Jla3ep M (OTOCNEKTPUIHU
ceHcopu. M3mepBa ce cTeneHTa Ha pa3ceiiBaHe Ha Jla3epHaTa CBETJIMHA OT aepo301a.

3a pasnuMuHUTE MPWIOKEHUs Ha TexHonorusra 3-D mnpunrtepane, ce Hamara
MoaubuIpaHe Ha (QUIAMEHTUTE M BKJIIOYBaHE Ha J00aBKM KbM TiIX. OOMKHOBEHHO
MaTepualbT Ha J0OAaBKHUTE € pa3iMyeH OT Marepuana Ha ¢uiuamenta. Ilopagu ToBa cien
MOJU(UKALMATA B HUILIKATa OCTaBaT 00EMHHU U TOBBPXHOCTHU HEXOMOTI'€HHOCTH. Y CTPOHCTBO
3a jecHa M epekTuBHA KanmOpoBKka Ha ¢uinaMeHTH 3a 3-D mpunTepane e mpemioxeHo u
3anuTeHo ¢ nosiesen mozaen [10].

V. Monorpapuunust Tpya [1]

Tpyasr ,llpunoxenne Ha (2+1)-MepHHUTE JOUHAMHYHH CUCTEMH B TEOpHUAITa Ha
MUTPALMATA®, € TLIOJ] Ha H3CIIeIBaHe, PHKOBOIEHO OT I'I. ac. Misan MopnaHos 1 puHaHCHPAHO
cbe cpenctBa oT 1enneBata cyocuaus va HUJ] na YHCC o gorosop Ne HUJT HI-21/2016.
To3u Tpyn Oe3crnopHO MMa xapakTepucTukuTe Ha MoHorpadus. Toi chabpxka yBoa (1-Ba
rjiaBa), YeTHPH TJaBU, BCSIKA OT KOUTO € HAlMCaHa OT OTIENICH aBTOp M CHUCHK ¢ 213
pedeperTHH uTeparypHu n3Tounnka (204 — Ha aHTIMHCKY €3UK, 8 — Ha OBJArapCcKH €3WK H 1
— Ha pyckH e3uk). Knurara OxBama 353 crpaHuiy v o0eAMHSABAa TEMAaTHYHO H3CJICIBAHUS,
cBbp3aHH c: ® MojenupaHe Ha HEIMHEHHUTE MHUIPAlMOHHM Ipouecu - (2-pa riasa); e
Mogenupane ¥ 4UCICHW METOJM 3a pelllaBaHe Ha JU(EepeHIMaTHI YPaBHEHHA U CUCTEMH C
BpeMeBO OTKJIOHeHHe (3-Ta riiaBa); ® MareMaTH4ecKo MOJeIUpaHe ¢ napaboIuYHU YaCTHU
nudepeHIalHy YpaBHEHHS W CHCTEMH B TeopusiTa Ha Murpanusra (4-ta riasa); e
[TonyyaBaHe Ha peayHH pEIICHUS Ha MojJeiaHUTe ypaBHeHus (5-ta ruasa). [1aBa BTOpA,
HamucaHa oT A-p MopnaHoB, 3aeMa enHa Tpera oT obema Ha kuurata (cTp. 41+166). B Hes
KaHJUJIAThT MPEACTaBs B PA3IIMPEH BHUJ CBOMTE M3CJIEIBAHUS B TEMAaTUUYHOTO HAIPaBICHUE
,,MaTeMaTI/I‘ICCKO MOACIIMpaHe W aHAJIM3 Ha M[OPOCTPAHCTBCHO-BPEMCEBOTO TIIOBEACHUC HA
BSaHMOHeﬁCTBaHIH CHh CUCTECMU OT aréHTH, OIMMUCBAHU YPC3 CUCTECMaA Hapa6OJ'II/I‘IHI/I n XI/IHGP6OJ'II/I‘IHI/I
qacTHH JUepeHIIaiHl ypaBHEHUs ¢ HeJMHelHa [sicHa yact®. Ts e opranusupana B 9 paznena.
IIpencraBenu ca - HeMHEEH MOEI Ha MPOCTPAHCTBEHO-BPEMEBOTO B3aUMOJICHCTBHE MEXITY
NOMyNallMMTe W  BB3MPOMU3BOJACTBOTO MM, 3aBHCHUCEIIM OT TSAXHaTa IUTBTHOCT B
IIPOCTPAHCTBOTO, M MOJIEN, OMMCBAll KOHKPETEH cllyyail Ha B3auMoJIeiicTBHE Ha [Be
nonynauu. V3BeeHn ca ycloBHs 3a aCUMIITOTUYHA YCTOMYMBOCT Ha MOTYYEHUTE PEIIeHUs
B Te3u mozenu (pazaenu 2.1, 2.2, 2.3). TlonydeHn ca aHATUTHYHK PEIICHUS HA YPAaBHEHUETO
Ha Owuinep, KaTo € MPUIOKEeHa HoBa (MPOMEHEHa) BepCHsl Ha METOoJa Ha ,,Hal-TIPOCTOTO
ypaBHeHHEe . MOAEIBT € pa3lInpeH 0 OTHOLIEHUE Ha ITPOCTPAHCTBEHOTO PA3IPEACICHAE HA
nomysnarpsita. OnMcaHu ca HAKOM HOBU XapaKTEPUCTHKH Ha B3aUMOICHCTBAIINTE MOy IAIHH.
OO0bpHaTO € BHHMMaHuWE Ha BB3MOXKHOCTTA pasllIUpeHaTra MojeiHa cucreMa Ja Obie
U3MOJI3BaHa 3a TMpeACKa3BaHe pa3BUTHETO Ha CHENM(PUYHM JUHAMHUYHU T[IPOLIECH B
HKOHOMHKaTa W commonorusita (pasmenu 2.4, 2.5) . Pasrieman e Kiac XHIEpOOTHYIHU
ypaBHEHHs Ha peakius-Tudy3ust ¥ € MPUIOKEH MOTUGHUIMPAHHST METOJl Ha HAi-IPOCTOTO
ypaBHEHHUE 3a HAMEpaHe Ha TEXHH perieHus. Upes MmaremMaTiudecku Mojieiu, 6azupanu Ha YIAY
OT THNa aIBeKuusA-TuQy3uWss € OMUCaHa MPOCTPAHCTBEHO-BpeMeBaTa JIMHAMUKA Ha



B3aMMOJICICTBAIlY CH WKOHOMHYECKHM areHTH. V3cienBaHo € ypaBHEHHUE ,,peaKius -
audy3us, KOeTo OMHMCBa BapuallMu B IUTBTHOCTTA HA MONYJalus B MPOCTPAHCTBOTO H
BPEMETO, IBJDKAIIM e Ha OaBeH, MPOU3BOJICH MPOLEC Ha AU(PY3US U JIOKATICH TEMII Ha PacTexX
(pasmenu 2.6, 2.8, 2.9). Iloay4eHo € €BONIONMMOHHO ypaBHEHHE 3a paslmpOCTPaHEHHE Ha
HEJIMHEHHM BBJIHU B apTepus (pasmen 2.7).

[Io moe MHeHHMe caMO Ta3u BTOopa IVlaBa OM Moria Jga Oble MpeAcTaBeHa KaTo
MoHorpaduuen Tpya. OueHsBaM BUCOKO (akTa, ue II. ac. MopiaHoB e 00eMHII yCHITHATA
Ha CBOM KOJIETH J]a HAMPABST T€3U U3CIEABAHUS U /1a TH MPEJICTABIT B TO3H KOJEKTUBEH TPY/I.

6. OueHka Ha HAYYHHUTE U HAYYHO-NPUJIOKHH MPUHOCH
[Tpuemam popmysupaHuTe OT KaHIUAATA B ABTOPCKATa CIIpaBKa MPHUHOCH.
Te morat na 6b1aT 06001IEHN TaKa:

Hayuynu npuHocu

1. C nmomomra Ha T.H. ,,METOJ Ha HaW-IPOCTOTO YpaBHEHUE™ ca MOIYYEHH HOBH,
peasHy BBJIHOBU PELICHMsI Ha XUMEPOOJINYHN PEAKIIMOHHO-AU(Y3HOHHU YaCTHU
muQepeHaTHd  ypaBHEHHUsST W HOBU pEIICHUS Ha MNapaboIMYHO YacTHO
IUQepeHaTH0 ypaBHEHHE C IPOMEHJIMBU KOE(UIMEHTH, W3MOJI3BaHU 32
MOJIETIMPaHEe Ha U3yYaBAHUTE MPOLIECH.

2. IlpennoxeHo e 06001IeHNE HA METOJ1a HA HAl-IIPOCTOTO ypaBHeHue. [lokasaHo e,
ye BMECTO IOJMHOMHAIHA He3aBUCHMa cHucTeMa (YHKIMH, MoraTr Ja Obaar
U3IOJ3BAHN JPYTHM CHCTEMH JIMHEHHO HE3aBUCUMHM (QYHKLUUU — Hampumep
eKCTIOHEHIIMATHH WM TPUTOHOMETpUYHU. [10 TO3M HaYMH ca 1MoJTy4eHH BHITHOBHUTE
pelieHust Ha ypaBHeHHeTo Ha duinep, KaKTO U HOBH PEIICHUS HAa PEaKLMOHHO-
T y3MOHHN YacTHH AU(EpPEHIINAIHN YpaBHEHUSI C HEIMHEHHOCT OT 3-Ta U 4-Ta
CTEIIEH.

3. TomyyeHn ca TOYHM QHAIMTHYHU pEATHW PEHICHHS Ha MOJEITHA CHUCTEMa
yYpaBHEHHUsS OT pEaKIHUOHHO-AU(Y3UOHEH BHJ, OIMUCBAILM HPOCTPAHCTBEHO-
BpeMeBaTa TMHAMUKA Ha CUCTEMH areHTH ¢ HUCKA IUTbTHOCT, TIPY HaJIM4YHe Ha T. H.
»epekT Ha Alee, BbpXy IUTBTHOCTTAa Ha HACEJICHMETO Npu OaBeH CllyyacH
I y3MOHEH IPOLEC U JIOKAIHA CKOPOCT Ha PacTex.

Hay4Ho-npui10:kxH1 NpHHOCH

1. Tlpennoxken e nabopaTopeH METOJa 3a OMpeleisHe Ha KUHEMaTHYHUS
BHUCKO3UTET W Macara Ha IUTbTHOCTTa HAa KOHIEHTPUPAHMU aepOAUCHEPCHH
cucTeMH, OoOpa3yBaHM B OrpaHHYEH 00eM, uUpe3 H3MEpBaHEe Ha BPEMETO,
HEOO0XO0AMMO 3a M3TMYaHE Ha OINpPENENIeHO KOJUYECTBO aepo30s IMpe3
KanuOpupaHa TpbOa Moa BB3ACHCTBUETO HA COOCTBEHOTO MY XHUPOCTATHIHO
HaJIATaHe.

2. Mopaenupana e nuHamukarta Ha curHanaud meTekd MEK/ERK u JAK/STAT
ype3 cucreMa oT 4 HeJIMHEWHU OOMKHOBEHH IU(EpeHIUaHU YpaBHEHUS,
KOATO € peAyuupaHa 0 €IHO OOMKHOBEHO Iu(epeHLHaTHO YpaBHEHUE,
NpeJCTaBAll0 JAMHaMuKaTa Ha ¢ochopopenupanus STATSa curnaieH
nporenH. [lokazano e, 4e nudysusaTa, 3a€AHO ChC CHOTBETHUTE OMOXUMUYIHU
peaknuu, OM TpsOBaJO Ja Wrpae peliaBamia poJis 3a YOpaBJIeHHE Ha
JTMHAMUYHATO TTOBEJICHUE Ha Pa3TJIeKIaHNs IPOTEHH.



3. Upe3 momudunmpaHus METOJ Ha HAW-POCTOTO YypaBHEHHE € MOIYyYCHO
AQHAIUTUYHO  pEIICHHe, KOETO TPEACTaBi  Pa3NpOCTPAHEHHETO  Ha
npoTenHoBaTa KoHIeHTpaus ot STATSa.

4. TlpeanoxeH e moyie3eH MOJEN Ha YCTPOWCTBO 3a Obp3a, JIeCHa U eeKTHBHA
KamnOpoBka Ha ¢miamenTu 3a 3-D npuntepane, moguduuupanu ¢ 106aBeHr
I'BJIHUTEIN CIIOPE]] HY)KAUTE HAa KOHKPETHH TPHIIOKESHUS

7. KpuTrnuHuU 0ejIesKKH M NPenopbKU

Hsmam xputnyau Oenexku KbM Kanaupata. MckymaBam ce na orOenexa, ye Ha
peaviia Mecta B MUCMEHUTE JOKYMEHTH, KOUTO MPEACTaBAT TPYIAOBETE MY JI-P ﬁopnaHOB
MUIIE HATPUMED, Ye U3CIIEABAHUTE OT HETO ,,CJI0KHHU CUCTEMH MOTaT J1a 0b/1aT 00SICHEHH ChC
CPaBHUTEIHO MabK Opoil 4acTHM audepeHIMainu ypaBHeHus . O1ie oT BpeMeTo, KoraTo
YUEHUTE Ca Ch3/IaBaJIl MaTEMATHYECKH MOJICIH MPEIUMHO Ha (PM3UYHU MPOIIECH ca 3HACTH,
ye 3a CTENEHTa Ha TSIXHaTa aJIeKBaTHOCT C€ ChJM C KaKBa CTEIEH Ha JOCTOBEPHOCT TE€ MOTaT
Jla TIpEICKa3BaT peaIM3UPaHETO Ha CHOUTHE OT TPEAKTOPHUATAa HA Pa3BUTHE HA M3y4aBaHUS
nporec. OUeBUIHO KaHAUAATHT [103HABA TO3U KPUTEPHIL, 3a[0TO TOM M KOJIETUTE My IIULIAT,
Ye MOJICTIUTE UM ONMUCBAT U3CIEABAHUTE CI0KHHU mporiecu. OCBEH TOBa, ONMUTHT MOKa3Ba, 4e
T€3W MOJICJIM HMMaT J100pa cTenmeH Ha JocToBepHOCT. [lokemaBam Ha TJIaB€H acCHCTCHT
ﬁopnaHOB Ja TPOJIBDKMA YCIHENIHAaTa CH IperojiaBaTteiicka M HayyHa paboTa 3aeqHo C
naptHeopure cu oT CY, TY u BAH karo BbBiIMYA B U3cneq0BaTeICKaTa CH JEHHOCT CTYIEHTH
OT TOPHUTE KYPCOBE, Ch3/IaBAalKU UM BKYC 32 PEIIABAHE HA COUUATTHO-UKOHOMUYECKHU U IPYTH
3a7a4¥, CBbpP3aHU C IOBMIIABaHE KavyeCTBOTO Ha XMBOT HA XopaTa M JONpPEHACAUKHA 3a
MPOCTIEPUTETA HA YHUBEPCUTETA, B KOUTO pabOTH.

8. 3akiouenue

Crien KaTo M3y4MX BHUMATEIHO U JOCTaThYHO AETANIIHO MATEPUATIUTE B IPEAOCTABEHUS
MH KOMIUJICKT OT JOKYMCHTH, C YBEPCHOCT KOHCTATHPaM, Y€ KaHAUJATHT 11O TO3U KOHKYPC —
TNIaBeH acucTeHT j-p. MBan Ileiiue MopnaHoB e yTBBpAEH NpenojaBaTel M YueH.
IMocTurHaTuTe pe3yJiTaTH OT USUIOCTHATA Y4eOHO-NPENoAaBaTe/ICKa, HAy4YHa, HAy4YHO-
NPHUIOKHA U MyGIMKANMOHHA JEHOCT HA IJI. acucTeHT Mopaanos ynoBjeTBopsiBaT
yciaoBusita, onpenaeaenn B Pasgea III or IlpaBuiHuka 3a nmpujioKeHHe HA 3aKOHA 3a
pa3BuTHEe HAa aKaleMU4HHsA cbcTaB B PemyOumka bbiarapuss M MHUHUMAJTHUTE
HAIIMOHAJIHU, KOJIMYECTBEHH H3HCKBAHHMS 32 3aeMaHe HAa aKaJeMUYHA UIBKHOCT
»10LEeHT* 1Mo npogecHOHATHO HanpasjeHne 4.5 MaTremaTuka, KAKTO 1 Ka4yeCTBEHHUTE
H3MCKBaHMS 32 3aeMaHe Ha aKaJeMHYHATA JJIbKHOCT ,,aoueHt* B YHCC.

Y0eneno mnpemopb4BaM Ha YBa)KaeMOTO HAYYHO KYPH Ja MNPEAJI0XKH Ha
nouynTaeMusi AxkajeMudeH CbBeT Ha YHuBepcutrera 3a HuamuonaiHo m CcBeTOBHO
CronancrBo aa usdepe riasen acucreHT A-p UBan IleiiueB UBaHOB Ha akajieMHMYHATa
MTBKHOCT “HoueHT” mo npodecuonanno Hanpasiaenue 4. 5. ,MaremaTuka*, Hay4Ha
CHEeUATHOCT 01. 01. 13 ,MaremaTM4ecKO MOJAeJIHPAHe M TNPHJIOKEHHE HaA
MareMaTuKara“.

30.12.2019 .
rp. Codus [oamnuc:



YHUBEPCUTET 3A HAITMOHAJIHO 1 CBETOBHO CTOITAHCTBO

REVIEW

By: Professor, DSc. Vasil lvanov Kavardzhikov,
specialty 4.5 Mathematics, Institute of Mechanics at BAS

Concerning: Competition for the academic position of ""Associate Professor' in the
professional field 4. 5. ""Mathematics™, scientific specialty 01. 01. 13
"Mathematical Modeling and Application of Mathematics™ at the
University for National and World Economy, announced in SG, issue. 72
of 13 September 2019

1. Information about the competition

The competition was announced for the needs of the Department of Mathematics,
Faculty of Applied Mathematics and Statistics of UNWE, in accordance with a decision of the
Cathedral Council (Minutes No. 24 / 24.10.2019) and a decision of the Faculty Council
(Minutes No. 6 /28.10.2019).

I am a member of the scientific jury for the competition according to Injunction Nel182
/09.02.2016 of the Rector of UNWE.

2. Information about the candidate in the competition Ivan Peichev Yordanov

Ivan Peichev Yordanov was born in 1967 in Sofia. He holds a Master's Degree from
the Faculty of Mathematics and Informatics at Sofia University “St. Kliment Ohridski "in 2002
with a major in mathematics and a specialization in complex analysis with very good success.
He works at the Institute of Mechanics - Bulgarian Academy of Sciences as a mathematician -
from 2009 to 2013. Mr. Yordanov holds the position of Assistant Professor at the University
of National and World Economy in 2011-2013 and at the Institute of Mechanics - BAS in 2013.
He is a part-time lecturer at the Technical University - Sofia in 2013 and 2014. , and since 2013
has been Chief Assistant at UNWE. His dissertation he defended at the Institute of Mechanics
- BAS and received his educational and doctoral degree in 2013. Dr. Yordanov's scientific
interests are in the fields of applied mechanics, nonlinear partial differential equations,
nonlinear dynamics, mathematical economics, social network analysis and time series analysis.
He has participated with reports at 15 scientific forums in Bulgaria and abroad, related
thematically to the scientific fields in which he works. From 2017 Chief Assistant Ivan
Yordanov is a member of the Association for Industrial and Applied Mathematics (SIAM),
and since 2009 - of the Union of Mathematicians in Bulgaria.



In his curriculum vitae, the applicant has declared that he is very good in Russian -
written and spoken, speaks good French and uses satisfactory English.

3. Fulfillment of the requirements for occupation of the academic position

In the table containing the national requirements for the occupation of the academic
position of associate professor and the evidence presented by the applicant for their fulfillment,
Group A contains the dissertation on the topic "Application of Agent Models in Population
Dynamics". In Group B is the work "Application of (2 + 1) -Dimensional Dynamic Systems
in Migration Theory", defined by the applicant as a monograph. Gup D presents: - 1 article
published in Impact Factor magazine (0.242) and with SJR quartile Q4, 4 works with SJR
values in the range [0.346 - 0.165] and 3 articles indexed in reference, world bases data with
scientific information. The group also includes a utility model "Cold Filament Calibration
Device for 3-D Printer" registered with the Patent Office of the Republic of Bulgaria under
No. 3397. The total number of points in this group corresponding to the submitted works is
225 with the required minimum 200. The citations of the 5 publications listed in Group D are
52 in total, with a minimum of 50 required.

The table on the doctoral Educational and Scientific Degree (ESD), which is an integral
part of the evidence required to be submitted by the applicant in this competition, shows that
the number of points obtained when summing up the points corresponding to the dissertation
and one publication with an impact factor 0, 27 and with SJR quartile Q4, exceeds by 6 points
the minimum defined.

Upon careful examination of the map concerning qualitative requirements for
occupation of the academic position “associate professor”, reflecting the received opinion from
the UNWE Council of Habilitation, it can be concluded that no actual implementation of 12
requirements was indicated (3 in sections 1 and 2, 4 at section 3 and 2 of section 4) out of total
33 requirements. The unfulfilled requirements are of such a nature that they should be
considered with greater weight and have a significant impact on the overall positive assessment
of the quality indicator in a possible competition for the post of "Professor".

4. Assessment of teaching activity

The teaching activity of Dr. Ivan Peichev Yordanov is presented through three documents
submitted under the competition. ® Certificate of Teaching Internship, issued by UNWE,
which shows that the applicant is working under a contract of employment in the Department
of Mathematics at the Faculty of Applied Informatics and Statistics at the position of "Assistant
Professor" from 01.07.2013 and has been working in this position for nearly six years. ®
Service note issued by the management of the Faculty of Electronic Engineering and
Technology at TU-Sofia certifying that Ch. Assistant Professor Yordanov delivered 30 hours
of lectures to full-time students majoring in Electronics during the winter semester of the
2013/2014 academic year in the subject "Higher Mathematics Part III".® Service note issued
by the Department for Educational Documentation, Accountability and Control at UNWE.

Highest academic load Assistant Professor Ivan Yordanov has at UNWE, where he works
under a contract of employment and where he applies for an "associate professor” in the current
competition. The third document shows that as a full-time lecturer at the Department of



Mathematics, he has taught classes in the following disciplines: Mathematics Part I,
Mathematics Part 1l, Mathematics and Quantitative Methods. The candidate's workload
according to this document is presented in Table 1.

Table 1.
school year 2010/ 2011/ 2012/ 2013/ 2014/ 2016/ 2017/ 2018/
2011 2012 2013 2014 2015 2017 2018 2019

Acad. load Exerci- | Exerci- | Exerci- Exerci- Exerci- | Exerci- | lectures= | lectures=
Bachelor's ses ses ses ses ses ses

Degree lectures® | lectures®
Number of 210 444 210 300, 16" | 184, 24* 318 240" 258"
hours"

Therefore, at the UNWE alone, the candidate has conducted a total of 1,666 hours of practice
and 538 hours of lectures over the last 10 years. Since 2013, his lecture hours at the Department
of Mathematics have grown to reach 258 hours in the 2018/2019 academic year.

To the pedagogical activity of Ch. ass. Dr. Yordanov should also be added the
supervising oftwo diploma works for obtaining the Master's degree of students from the
Faculty of Physics at Sofia University "St. Cl. Ohridski ”, as evidenced by the relevant
documents.

Considering the solid and quality education of Ch. Assistant Professor Ivan Yordanov,
received at the Faculty of Mathematics and Informatics at Sofia University “St. Kliment
Ohridski " in the professional direction of the competition (as shown by the diploma for
Bachelor's Degree and the annex thereto), acquired in 2013 by his educational and scientific
degree" Doctor "in the specialty” Mathematical modeling and application of mathematics ", as
well as the applicant's documented teaching activities presented above, | consider that he has
sufficient teaching experience and the necessary degree of preparation to take up the academic
position of Asociated Professor in this competition.

5. General characteristics of the submitted scientific papers / publications

After | got acquainted with the contents of the applicant's submissions: - one
monograph and one utility model (written in Bulgarian), eight scientific publications (written
in English), as well as the reference for the scientific contributions in his works, | considered
that these works can be attributed to the following thematic areas:

I. Mathematical modeling and analysis of the spatio-temporal behavior of
interacting systems of agents described by a system of parabolic and hyperbolic partial
differential equations with a nonlinear right-hand side. [1,2,6,7 u 9].

This group of publications is devoted to a relatively new area of applied mechanics -
"population dynamics of agent systems.” Their relevance is due to the increased migration of
large groups of people over the last decade, leading to global demographic and environmental
problems as well as emerging economic crises. This requires solving problems in the field of
nonlinear theory of migration of physical substances (agents) in a given environment, which
is accompanied by movement in space. The classical modeling of this process by ordinary
differential equations (ODE-s) gives way to model systems described by partial differential
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equations (PDESs). In the articles of this thematic area a nonlinear model of the space-time
dynamics of interacting agents is considered. Publication [2] of this group has 16 citations.

The following groups of two articles relate again to solving problems that concerning
to a factor that determines people's quality of life - their health.

Il. Mathematical modeling and dynamic analysis of signal pathway models
providing cell biomechanical functions [4, 8].

Impaired signaling at the intracellular level, from membrane receptors to genes in the
nucleus and cytoplasm, is one of the main factors for the development of cancer. The
transmission of information in the form of signals is accomplished through recurrent sequences
of biomolecular interactions called cascades.

In mathematical modeling of kinetic processes with different time scales, the number
of model equations can be reduced according to the Quasi-Steady-State Approximations
(QSSA) theorem. This theorem is applied to the mathematical model of the microRNA-
mediated protein translation process. By a suitable normalized procedure, the system of non-
linear ODE-s is modified in a reduced ODE-s format. As a result of analytical solution of
obtained quasi-stationary approximation of the initial model, direct dependencies between the
initial and final concentrations of all components included in the signal cascade are obtained.
Relation between the input and the output of the signaling process has been established. It has
been shown that the output of the information transfer process could be controlled in the
desired direction by regulating the levels of initial protein concentrations. Also is shown
exactly which of the signaling components are decisive, that is, they should be monitored.
Analytical dependencies are drawn between the steady-state (output) concentrations of all
participants in the MEK / ERK and JAK / STAT signaling pathways and the initial (input)
concentrations of their slowly changing proteins and protein complexes, which can be
experimentally verified. The proteins have been identified whose concentrations could be
changing to control the MEK / ERK and JAK / STAT pathways and direct the process in the
desired direction in order to correct signal transduction disorders and, therefore, the relevant
tumor causing agent.

Publication [4] in this group has 8 citations.

I11. Mathematical modeling of emerge and propagation of nonlinear waves in an
artery with aneurysm [5, 6] .

Processes at elastic arteries with axially symmetric dilation are modeled by equations
describing the movement of the artery wall and by an equation for blood movement. The
proposed mathematical model takes into account the nonlinearity, dispersion and scattering in
such an environment by using the Korteweg-deVries-Burgers equation with variable
coefficients. A wave solution of this equation is obtained, which shows the influence of the
dilation geometry on the propagation wave profile.

IV. The publications in the last group relate to solving two applied problems.

In [3], a laboratory method for estimating the kinetic viscosity and mass density of
concentrated aerosol dispersed systems formed in a limited volume is proposed. This method
is based on measuring the time required for a certain amount of aerosol to flow through a
calibrated tube under the influence of its own hydrostatic pressure. Poazoy law and the
continuity equation are used. Leakage time is determined by monitoring displacement of the
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upper aerosol-air boundary line by means of a laser and photoelectric sensors. The change of
laser light scattering from the aerosol is measured.

For various applications of 3-D printing technology, it is necessary to modify the
filaments by including additives. Usually the additive material is different from the filament
material. Therefore, after the modification, the volume and surface inhomogeneities remain in
the filament. A device for easy and efficient calibration of filaments for 3-D printing has been
proposed and protected with a utility model [10].

V. Monograph [1]

The work "Application of (2 + 1) -Dimensional Dynamic Systems in Migration Theory" is
a result of research led by Ch. Assistant Professor Ivan Yordanov and financed with funds
from targeted subsidy of the Scientific Research Activity at UNWE under contract HWJ] HU-
21/2016. This work undoubtedly has the characteristics of a monograph. It contains an
introduction (Chapter 1), four chapters, each of which is written by a separate author and lists
213 references (204 in English, 8 in Bulgarian and 1 in Russian). The book covers 353 pages
and brings together thematic studies related to: @ Modeling of nonlinear migration processes -
(Chapter 2); ® Modeling and numerical methods for solving differential equations and time-
varying systems (Chapter 3); ® Mathematical modeling with parabolic partial differential
equations and systems in migration theory (Chapter 4) ® Obtaining real solutions to model
equations (Chapter 5). Chapter Two, written by Dr. Yordanov, occupies one third of the book
volume (pp. 41-66). In it, the candidate presents in an extended form his research in the
thematic area "Mathematical modeling and analysis of the space-time behavior of interacting
systems of agents, described by a system of parabolic and hyperbolic partial differential
equations with a nonlinear right-hand side”. It is organized into 9 sections. A nonlinear model
of the space-time interaction between populations and their reproduction, depending on their
density in space, and a model describing a specific case of interaction of two populations are
presented. Conditions for asymptotic stability of obtained solutions in these models are derived
(Sections 2.1, 2.2, 2.3). Analytical solutions of Fisher equation were obtained by applying a
new (modified) version of the "simplest equation™ method. The model is expanded in terms of
the population spatial distribution. Some new characteristics of interacting populations are
described. Attention is drawn to the possibility of using the extended model system to predict
the development of specific dynamic processes in economics and sociology (Sections 2.4, 2.5).
A class of hyperbolic reaction-diffusion equations is considered and the modified method of
the simplest equation for finding their solutions is applied. Mathematical models based on the
PDE of advection-diffusion type describe the spatio-temporal dynamics of interacting
economic agents. A reaction-diffusion equation was investigated, which describes variations
in population density in space and in time due to a slow, arbitrary diffusion process and local
growth rate (Sections 2.6, 2.8, 2.9). An evolution equation for the propagation of nonlinear
waves in an artery is presented (Section 2.7).

In my opinion, only this second chapter could be submited as a monographic work. I highly
appreciate the fact that Ch. Assistant Professor Yordanov has joined forces of his colleagues
to do these studies and present them in this collective work.

12



6. Evaluation of scientific and applied contributions

| accept the contributions formulated by applicant in their author’s reference. Hey can be
summarized as follows:

Scientific contributions

4. With the help of so-called 'Simplest equation method' have been derivednew, real
wave solutions of hyperbolic "reaction-diffusion™ partial differential equations and
new solutions of a parabolic partial differential equation with variable coefficients
used to model the processes studied.

5. A generalization of the simplest equation method is proposed. It has been shown
that, instead of a polynomial independent system of functions, other systems of
linearly independent functions can be used - for example, exponential or
trigonometric. In this way, the wave solutions of Fisher equation, as well as new
solutions of the “reaction-diffusion” partial differential equations with nonlinearity
of the 3rd and 4th degrees are obtained .

6. Exact analytical real solutions of a model system of reaction-diffusion equations
have been obtained describing the space-time dynamics of low-density agents
systems, in the presence of so-called 'Alee effect, on the population density at slow
random diffusion process and local growth rate.

Scientific-applied contributions

5. Alaboratory method is proposed to determine the kinematic viscosity and mass
density of concentrated aerosols dispersed in a limited volume by measuring
the time required for a certain amount of aerosol to flow through a calibrated
tube under the influence of its own hydrostatic pressure.

6. Dynamics of the MEK / ERK and JAK / STAT signal paths is modeled through
a system of 4 nonlinear ordinary differential equations, which is reduced to a
simple differential equation representing the dynamics of phosphorylated
STAT5a signal protein. It has been shown that diffusion, together with the
relevant biochemical reactions, should play a crucial role in controlling the
dynamic behavior of the studied protein.

7. By the modified method of the simplest equation, an analytical solution was
obtained that presents the distribution of the protein concentration of STAT5a.

8. A utility model for a fast, easy and efficient calibration of filaments for 3-D
printing, modified with added fillers according to the needs of specific
applications, is proposed.

7. Critical notes and recommendations

| have no critical comments on the candidate. At the same time | am tempted to point
out that, at some places in the written documents presenting his work, Dr. Yordanov writes,
for example, that “complex systems” he has studied “can be explained by a relatively small
number of partial differential equations”. From the time when scientists have started creating
mathematical models mainly of physical processes, they have known that the degree of their
adequacy is judged by the degree of certainty by which they can predict the realization of an
event from development trajectory of the studied process. Obviously, the candidate knows this
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criterion because he and his colleagues write that their models describe the complex processes
studied. In addition, experience has shown that these models have a good degree of reliability.
| wish the assistant professor Yordanov to continue his successful teaching and scientific work
together with his partners from SU, TU and BAS, involving students from the upper courses
in their research activity, creating a taste for solving socio-economic and other problems
related to increasing promotion the people quality of life and contributing to the prosperity of
the university at which he works.

8. Conclusion

Having carefully and thoroughly studied the materials in the set of documents provided
to me, | can confidently state that the candidate for this competition is Chief Assistant Dr. Ivan
Peichev Yordanov is an established teacher and scientist. The achieved results from the
overall teaching, research, applied and publishing activity of Ch. Assistant Yordanov
satisfies the conditions set out in Section 111 of the Rules for the Implementation of the
Law for the Development of the Academic Staff in the Republic of Bulgaria and the
minimum national, quantitative requirements for occupying an academic position
""Associate Professor™ in the professional field 4.5 Mathematics, as well as the qualitative
requirements for taking academic post of Assistant Professor at UNWE.

I strongly recommend the Honorable Scientific Jury to propose to the Honorable
Academic Council of the University of National and World Economy to select Chief
Assistant Dr. lvan Peichev Ivanov in the academic position "Associate Professor™ in the
professional field 4. 5. ""Mathematics™. 01. 13 "*"Mathematical Modeling and Application
of Mathematics™.

30.12. 2019 r.
Sofia Signature:
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