YHUBEPCUTET 3A HAITMOHAJIHO 1 CBETOBHO CTOIIAHCTBO

CTAHOBUIILE

Or: npodecop 1 Bacua UBanoB KaBbpaxukon
HMucTuTyT Mo mexanuka npu BAH

OTHOCHO: Konkypc 3a akajeMuyHATa JJIbKHOCT “A0LEHT” M0 NpodecHoHaTHO
Hanpasjenue 4. 5. ,Martematuka®, Hayuna cnenuananoct 01. 01. 13
sMaTeMaTH4YecKO MojieJIMpaHe M NMPUJI0KEHHE HA MaTeMAaTHKATA (IMTHTATTHI
3-D reomerpuunu moaean)“ B YHCC, o6napoasau B IB, 6p. 99 ot 17. 12. 2019
r.

1. Hudopmauus 3a KOHKypca

KonkypchT € 00siBeH 3a HyXIuTe Ha Kartempa ,,Marematuka“, dQaxynrer ,Ilpmmoxna
uHdopmaruka u crarucruka” Ha YHCC, cwriacuo pemenust Ha Katenapuus ceBer (IIpotokom Ne
Ne25/21.11.2019 r.), na dakynrernus cbet ([Iporokom Ne -Nel1/25.11.2019 r.) u Ha AKageMUYHHS
ceBeT (ITpotokon Ne5/04.12.2019 1.) .

VYdacTBaM B ChCTaBa Ha HAYYHOTO JKypH IO KOHKypca chriacHo 3anosea Ne 360/14.02.2020 .
Ha 3amecTtHUK-pekTopa o H1J] na YHCC.

2. HNudopmanmus 3a kanauaata B Koukypca Baaagumup Koncrantunos Kotes

Brnagumup Kote e pogen B rpan CnuBed mpe3 1976 r. 3apppiinil € MarucTparypa Io
MAaIlIMHHO WH)XEHEPCTBO — CIICIUAIHOCT ,,00110 MamuHocTpoeHe™ B TY — Codus, Gunmnan — CiubeH
mpe3 2002 r. Cniex ToBa pabotu 65130 TpU roAuHH B MIHCTHTYTa IO MeTanopexemuy Mammad — A/l B
poanus ce rpaa. PenoBHa acnupantypa usk. Kores 3anousa npe3 2005 r. B HcTUTyTa IO MEXaHUKA
— BAH u 3ammraBa goktopar B npeasuauaus cpok (2008 r.) mo npodecuonanHo HampasieHue 4.5
Maremaruka, cnierianHoct buomexanuka. [Ipe3 2009 r. n-p Binagumup Koter nocrbira Ha padoTa ¢
OCHOBEH Tpy0B AoroBop B MHcTHTyTa 0 Mexannka — BAH, kbaero pabotu nocera, mociaeoBaTeHO
KaTO aCUCTEHT, [JIaBEH aCUCTEHT U noueHT. [Ipe3 nepuona 2011-2013 r. Toii € Ha MOCT-JOKTOPAHTCKA
mo3unus, (uHaHcHpaHa oT Smorckara Aconmamnus 3a HacspuaBane na Haykara (JSPS) mo
crnenuanHocT ,,PoboTuka“ B YHuBepcurera B rp. I'udy, @akynrer no uHkeHepcTBo, cekuus ,,Haykn
3a 4oBeKa M MH(OpMALMOHHU cHCTeMH . B mpoxbipkeHue Ha OMM30 TOAMHA KaHAWAATBHT € OWil
CHEeMAN3aHT 110 IPUJIOKHA MaTeMaTeKa B MexaTrpoHukara u podbotukara B MMKT — BAH. [pe3 2015
I. TOW UMa UM JHOMECEYHa CIeIHaIN3alHs [0 MATEeMAaTHUECKO MOJIeIMpaHe Ha poOOTH (IMHAMHYHU
cucremu) B Illaiinbaiic YuuBepcucrera B ['epmanus. [lpupoOutire 3HaHUS ¥ KBaTH(UKALHS J1-P
KoteB e mpmnoxxusn kato e yyactBai B padoraTa Mo 4 MeXAyHapOJHU W 3 HAIlMOHAJIHHM HAYYHU U
HayYHOTIPHJIOKHU TPOEKTA, MPUKITIOUMIN YCIICHTHO.

Ot 19. 09. 2016 r. Bragumup Kotes pabotu 1o TpyZoB AOrOBOp KAaTo aCHCTEHT B KaTelpa
»,Maremaruka“ kbpM Pakynrera no ,Ilpunoxna nadopmaruka u crarucruka“ Ha YHCC. Toit uma
TPYJOB CTaXX B YHMBEpPCHTETa MOBEYE OT TPHU TOJWHHU, CHIVIACHO JOKYMEHT, W3JaJeH OT OTHIen
VYnpasnenue Ha yoBewkute pecypcu kbM aupekius [IOYYUPOIL. OtnuueH e ¢ nBe Harpaau npe3 2011
r. — Harpagara na BAH ,, [Ipod. Mapun [IpuHOoB® 3a Miiag y4eH B 00JIacTTa Ha TEXHUYECKUTE HAYKH
u Harpana na JSPS.

3. H3nbaHeHUe HA M3NMCKBAHMSTA 32 3aeMaHe HA AKATEMUYHATA ATBKHOCT

B rtabnuuara, nmpeacraBsina M3MBIHEHUETO HA MUHUMAJIHWTE HAIIMOHAJTHM W3UCKBAHHA 32
3aeMaHe Ha aKaJeMHYHATa UTHKHOCT ,,JJOIEHT ‘TI0 IpodecnoHaTHo HampasieHue 4.5. MaremaTuka
(obmact 4. TlpupomHu Haykd, MaTeMaTHKa W WH(OPMATHKA), KOSATO € MOMBJIHHWI KaHauaata U B
CHOTBETHUS JIOKA3aTEJICTBEH MaTepHal KbM Hesl, Mpuao0uT ot riodanuute 6a3u nannu (Scopus, Web
of Science, IEEE Xplore) uma cnennara unpopmanus: - B I'pyna ,,A“ e mocoueH AucepTaMOHHUS



TpyA; - B rpyna ,,B“ ca mpencraBenu 4 HaydHu ITyOJIMKalluM, ONpPEIENCHU KaTO €KBUBAJIEHT Ha
MoHorpadudeH Tpy, mbpBuTe 3 oT kouto umaT SJR crorBetHO 0,18, 0,15, 0,15. O0muUAT Opoii ToukH
ot te3u nmyonukanus e 108 (mpu munumym 100); - B I'pyna ,,[*“ ca npencraBenn 9 HaydHu Tpyna, S ot
KOUTO MMat croiiHoct Ha SJR B maTepBana [0,14 + 0,18]. KbM Ta3u rpymna ca OTHECEHH OIlle eHa
IJIaBa OT KHUTA , HAIIMCaHA B ChaBTOPCTBO U €/1HA MOAAJeHa 3asiBKa 3a naTeHt. O0musaT Opoit TOUKH,
CHOTBETCTBAIIM Ha TPyAOBeTe B rpynara, ca 216 (mpu munumym 200); - B I'pyna ,,J1“, cbabpxkaia
nHGOpMaLUs 3a UUTHPAHUATA HA PaOOTH, ChITIACHO CBETOBHUTE 0a3 AaHHH, B KOUTO KaHAUAATHT €
CHaBTOP, ca JOKyMEHTHpaHu 0010 14 murupanus Ha 3 HAYYHH MyOJTUKAIllNU, ChOTBETCTBAIM Ha 112
toukr (npu mMunumyMm 100). B Tabnuiata OTHOCHO MHUHHMMAJIHHTE HAI[MOHAIHM W3UCKBAaHUS 3a
npugoOuBaHe Ha oOpa3zoBaTelHAaTa M Hay4yHa CTENEH ,,JJOKTOP®, KaHIWAATHT € IMOCOYWJI OCBEH
aucepTanuonaus ¢ tpyn (B I'pyma ,,A“), u ome exna myonukamust (B ['pyma ,,[*), ch3mameHa B
ChaBTOPCTBO, KosATO ¢ pedepupana B Web of Science, ¢ IF 1,477 u Q2. Ha To3u HayudeH TpynQ
cboTBeTcTaBaT 60 TOUKU MpU U3UCKBAH MUHUMYM 30 TOUKH.

Ot mpencraBeHata KapTa OTHOCHO KauyeCTBEHUTE M3MCKBAHMS 3a 3a€MaHE HAa aKaJeMHYHaTa
IUIBXXHOCT ,,JIOLEHT, C€ BIDKIA, Y€ OT KaHAWAATHT € U3IIBJIHII BCUUKH M3UCKBaHMA OT Paznmen 1, a
HEU3ITBIHCHUTE U3UKCBaHus oT Pasnenute 2, 3 u 4 ca choTBUTHO 3 Op., 4 Op. u 2 Op. CiemoBarenHo
oT 00110 32 N3KCKBaHUsI, M3MTBJIHEHHUTE ca oBede oT 60%. Karto e B3en noa BHUMaHNe HHQOpMAIIHATA,
JeKJapupaHa B Ta3W Kapra, CbBETHT MO XaOwnuTanus € JaJl MOJOXKHUTEIHO CTaHOBHIIE 3a
MOTeHUMANHNA KaHauaar 1. ac 1-p Bragumup Koncrantuno Kotes u e mpenioxun Ha Karenpa
MaremaTnka, GaKyiTeT 1Mo MPHIOoKHA WHPOPMATHKA U CTATUCTHKA, 1a MHAMHPA TO3M KOHKYpC 3a
3aeMaHe Ha akajeMedHaTa JIkKHHOCT ,,qoreHT B YHCC.

4. OueHka Ha y4eOHO-NIPENOAABATEICKATA TEHHOCT

VYueOHo-TIpenoaBareicka JIeHHOCT O-p WHXK. Bmagumup KoreB 3amoyBa mpe3 jeTHHS
cemectsp Ha yueOHaTa 2010/2011 rommua, xorato Boam 150 "aca ympaxHeHHs 110 AUCUUIUIMHATA
~Kpunrorpapckn Meronu 3a 3amuTa Ha WHpopMamusaTa B 0Oaza maHHH® BBB Dakynrtera IO
Kommorsphu cucremu u texHonoruu keM TY- Codus, ynocToBepeHn cbC choTBeTHaTa CiykeOHa
Oenexka. JIpyr AOKyMEHT, W3laZeH OT YHuBepcutTera B Tp. [udy, DakyireT mo HHKEHEPCTBO,
cBuzeTesncBa, de mpe3 nepuona 2012-2013 r., mo Bpeme Ha paborara cu B SIMOHHS KaToO IMOCT-
noktopant ¢ JSPS crunenaus, n-p Korer e usnecan 120 yaca JieKuu npes CTYJASHTH OT CEKIIUS
,»,HayKu 3a 4oBeKka 1 MHPOPMAIIIOHHH CUCTEMH .

Cucremna yueOHO-TipenonaBatencka neitHoct B YHCC 1. ac. a-p Bmamumup Kores 3anousa
mpe3 yudeObHata 2014/2015 r., xorato € Ha3HA4YeH KAaTO XOHOPYBaH IMPEIrojaBaTel KbM KaTeapa
»,Maremaruka“, a ot yueOnata 2016/2017 r. 1o cera e maTeH npemnojaparei. Toi € BOAWI y4eOHU
3aHATHA 1o ‘“Martemaruka |-Ba wact® u ,,Maremaruka ll-pa vact®. VYyeOHaTa HaTOBapeHOCT Ha
KaHaugara, ceriaacHo CinyxeOHarta Oenexka, u3gaieHa ot oTaen ,,Y 4eOHa JOKyMEHTauusl, OTYETHOCT
u kouTpon‘ mpu YHCC, ce u3paszsisa B 0610 600 vaca ynpakHeHust, 476 yaca JEKINUHU MTpe3 U3MUHAIIH
cemecTpu U 348 uaca JeKknuW, IJIaHUpaHW 3a TbpBHUA ceMecTbp Ha 2020 r. Kato ce B3eme mon
BHUMAaHHUE Bb3MOKHOCTTA, PETJIaMEHTHUPaHa B IOIBIHUTETHUTE KoJnyecTBeHH n3nckBanusg Ha Y HCC
3a [1H 4.5. MaTtemaTuka, OposIT Ha YacoBETe YINPaKHEHHUs Jia ce NMPHUPABHsIBA KbM OpOW Ha HacoBe
Jiekiuu ¢ koeduiueHT 0,5, eKBUBAJICHTHUAT OPOM YacOBE JICKI[MH, KOUTO MOCTUTA KaHauaaTa, ¢ 1124
npu u3nuckBad munumym 1000 vaca.

5. OO0ma xapaKTepUCTHKA HA NMpeJACTaBeHUTe HAYYHH TPY10Be/My0IMKALMH

Hucepranionnust Tpya Ha na-p Bnagumup KoteB € Ha Tema , JluHaMu4YeH aHailu3 Ha
BpeMe3aKbCHUTEITHN MOJIEH B MOJIEKYJIsipHaTa OMoMexannka“. M3cieaBaHusTa 1o Ta3u Tema ca Omim
pes3yaTaT oT ydacTueTo My B pabortata o EBporneiicku npoekT - Lllecta pamkoBa nporpama. [1o Bpeme
Ha JIOKTOpaHTypaTa KaHIUAATHT NpPUAOOMBA 3HAaHWSA B O0OJACTUTE HA TEOpHUATA HA JUHAMUYHHTE
CHCTEMH, KadecTBeHaTa Teopusi Ha JuQepeHIMaTHUTe YpaBHEHHs, NPWIOKHATA MaTeMaTHKa,
YHCJICHUTE METOIU M MOJEKylIsapHaTa Ouosiorus. HeroBute HayuyHH M3cieiBaHUs KAaTO acUCTEHT H
noueHT B MHcTuTyTa no Mmexanuka — BAH, ca cBbp3aHu ¢ MaTeMaTHUECKO MOJIENUPAaHE U KOMITIOTHPHH
CUMYJIallMK Ha MEXaHU3MH 32 MEXaTPOHHU CUCTEMH U pOOOTH, aHAJIN3 Ha HEJTMHEHHN MaTeMaTHIeCKU
MOJIeJIN, OIHMCBaIIY OnonoruyHu npouecu. [IpeacraBeHure 3a yyacTve B KOHKypca 13 HayuHH Tpyaa



TOW € Tpymupaid B CICAHWUTE TEMAaTHYHH HaNpaBicHUsS: ® MaTeMaTHueckKo W OHOMEXaHWYHO
MOJICTTUpaHe Ha TCOMETPUYHUTE U MACOBOMHEPIIMOHHUTE XapaKTEPUCTUKU Ha TejaTa Ha ObIrapCKUTe
MBXK ¥ keHa [1,2,3,4,7,11]. ® AnamuTuuHu HenuHeHHH Moaenu u 3D reoMeTpuyuHH KOMITIOTHPHH
CUMYJIAINH, OMUCBAIIH: - Me()OPMUPAHETO HA KPHBOHOCHH CBHAOBE B 3aBUCHMOCT OT CKOPOCTTa U
HAJISITAaHETO HAa KPhBHUS MOTOK [3]; - 1ehopMupaHeTo Ha XBalllau OT MOJIMMEPEH eJIaCTHUCH MaTepHall
32 POOOTH B 3aBUCUMOCT OT BXOJJHOTO HAJIATAHE Ha 3aJ[BM)KBAIUS BB3IyX M T€OMETpUYHATA UM (popma
[6]; - mBwxeHHMETO HA OWONOTHYHM KICTKA B MHUKPOKAHAIH C Pa3Iu4HU (GOPMH U pa3MepH, C Iel
ch3aaBaHe Ha (DIyHIHHM YCTPOWCTBA 3a COPTHPAHETO MM IO pasMmep U Mmaca [8]. ® AHaIUTHYHO U
MaTeMaTHYeCKO MojenupaHe Ha (u3nko-xuMuuuud npomecu [5,9,10]. e  Anamusz Ha
BpPEME3aKbCHUTEIHN TUHAMHUYHN MOJICIH Ha BHTPEIIHOKJICTHYHH OMOIOTHYHH B3auMo ieiicTBus [12].
® AHAJIWTUYHO U TEOMETPUYHO MOJICIIMPaHE Ha IPOCTPAHCTBEH JIOCTOB MEXaHU3bM C JIBE CTETICHH Ha
cBoboma [13].

KanmunatrsT € 000CO0MT YeTUpH HAyYHH ITyOIMKAI[MK, KATO CKBUBAJIICHT HA MOHOTpaUiCH
(xabunurannonen) tpya. Te oOexuHsBAT W3CIeIBaHUS B 00JacTTa Ha OMOMEXaHHWKaTa Ha YOBEKa.
Tpynose [1,2 u 4] ca mocBeTeHH Ha Ch3JaBaBaHEe HA MAaTEMATHYECKH, OMOMEXaHHYHHU MOJCIH Ha
YOBEUIKOTO TSJIO 33 M3CIICABAHE HA TCOMETPUYHUTE U MACOBOMHEPIIMOHHHUTE XapaKTCPUCTUKH Ha
OBJTapCKUTE MBXKE M KCHHM, MATEMAaTHYCCKHM MOJCIM Ha YOBEUIKOTO TSIO NMPH W3MBIHCHHE Ha
Pa3IMYHU TPOCTPAHCTBEHU NBIDKEHUS W TSIXHATa KOMIIOThPHA peain3alyds, KaTo M Ha aHalu3 Ha
MOXOJ/IKaTa Ha YOBEKAa IPH HOPMAJHO 3IPaBOCIOBHO ChcTosiHME. B myOmmkanus [3] e mpeanoxeHo
HEJIMHEWHO ypaBHEHHE 33 aHATUTHYHO M YHUCICHO HM3clieiBaHe Ha JedopManusra Ha CTCHHTE Ha
roJIEeMH KPBbBOHOCHH ChJIOBE (apTepHH) C aHEBPU3bM MPU PA3IMYHH KOMOHMHAIMH OT CKOPOCT U
HaJsiraHe Ha KPBBHUS MTOTOK. B ch3maieHns MaTeMaTHdeH MOJIET ca OTYETEHH MEXaHUIHUTE CBOICTBA
Ha KPBBOHOCHUTE CBHIOBE U HAa KPBHBHHUS IOTOK, KOHTO Ce IBMXH IyJicupamio. HampaBeHu ca
CHOTBETHH YNCIICHU cuMyianuu. [lomydennTte pe3ynTatu ca MHTEPIPETHPAHU Ha OT TJIeHA TOYKa Ha
MEXaHHKaTa Ha apTepUATHUTE 3a00IIBaAHMUS.

6. OueHka HA HAYYHHUTE U HAYYHO-TPHJIOKHH TPUHOCH

[IpencraBeHUTE MO KOHKYPCa TPYAOBE ChABPKAT KAKTO HAYYHHU, TaKa ¥ HAYYHO-TIPUIIOKHU
npuHOCH. [lo-chIecTBeHUTE TPUHOCH MOTAT a3 ObaaT hopMynupanu 00600IIEHO TaKa:

Hay4ynu npuHocu

1. Ce3ganeHu ca TpUMEPHU OMOMEXaHWYHHM MOJICIIM Ha OBJITAPCKUTE CPEIHOCTATUCTHUCCKU MBXK U
KEeHa ¢ MOMOILITa Ha KOMITIOThpHA Iporpama 3a npoektupane “Solid Works” u Ha 6a3a nanHu 3a
TEOMETPHYHH pa3MepH U Teriio. YOBEIIKOTO TSIIO € alpOKCUMHUPAHO ¢ 16 TeOMETPpUYHH CETMEHTA,
B KOUTO Ce ChAbpiKa 1 Macara. [locpesicTBOM Te3n MOJIeNn ca MPECMETHATH MacOBUTE HHEPIIMOHHN
MOMEHTHU Ha TAJIOTO B HAKOJIKO OCHOBHH TIO3WIIMY, a CHIIO Taka U B § a3y Ha JIOKOMOLIMOHHUS
[UKBI TIPH TTOXO/IKA.

2. TlpemnoxeHo € HeNWHEWHO AU(EPEHIMATHO YpaBHEHME, OMUCBAIIO AedomManusTa Ha apTepuu ¢
AQHEBPU3BM, KOSTO € NMPUUMHEHA OT CKOPOCTTa M HAJIATAHETO Ha KPbBHMS MOTOK. Hampasenu ca
YHCIIEHU CUMYJIAIUU Ha TO3H IIPOIIEC.

3. VYcraHoBeHO e, Ue C MPUIAraHeTO HA TEOpHATAa Ha JIMHAMUYHUTE CHUCTEMH NpU aHalIW3a Ha
CUTHAITHHU ITHTEKH (ITOCIIEI0BATETHOCTH OT OMOMOJIEKY/ISIPHU B3aUMOJICHCTBHS), CBBP3aHH C paK
Ha T'bpJlaTa W JICBKUMH, MOTAT JIa CE MONydYaT eKCIIEPHUMEHTAITHO MPOBEPsSIEeMHU 3aBUCUMOCTH Ha
MTPOMEHJIMBH Y CTOMHOCTH Ha TapaMeTpH.

Hay4YHo-npUWJIO;KHH MPHHOCH

1. Ce3nazeH e aHaJIMTHYEH MOJIEIN, OMMCBAI BPh3KaTa MEX]ly CeUeHHETO Ha TUIACTMACOB XBalllay Ha
pobort, enactuuHUTE nedopMaui Ha XBallava, CHJIaTa Ha 3aXBalllaHe M BXOJHOTO HaJsATaHe Ha
3aJIBUXKBAIIHS Bb3IyX.

2. Cw3mazieHd ca aHAJIMTHYHA W TEOMETPUYHH MOJEIH, KOUTO YJICCHSIBAT IMPOSKTUPAHETO Ha
MUKPO(IIYHTHU yYCTPOWUCTBA 3a pa3/iessHE U COPTHUpAaHE HAa OWOJOTHMYHU KIETKH C Pa3IUdHU
pasmepu.



3. Cb3nmajzieH € MaTeMaTH4ecKH MOJIEN, ONMCBAII U3MEHEHHUETO Ha Opost Ha IUKIIMTE HA pa3pekIaHe
Ha JUTHEBO-HOHHM OaTepuy, B 3aBUCUMOCT OT 00EMHHUTE KOHIICHTPALMH Ha JIUTHUA U MarHe3ui.
[ony4eno e 1oOpo chBNATUHKUE MEKAY YHCICHUTE PE3YNTATH U €KCTIEPUMEHTATHUTE JaHHH.

4. TIpemnoxeH € HOB BUJ pa3eIHHNUTEN ¢ 2 CTEIICHH Ha CBO00a, KOWTO € CHhCTaBEH OT IMPOCTPAHCTBEH
JIOCTOB MEXaHW3bM W BBPTSIIM KHHEMATHYHH IBOUIM. T0Ba KOHCTPYKTHBHO pEIICHWE BOAH IO
MHOTO TMO-J00pH EKCIIOATAllMOHHU KauecTBa Ha YCTPOMCTBOTO, KaKTO M A0 HaMallsiBaHE Ha
Pa3xoauTe 32 HETOBOTO IPOU3BOICTBOJICTBO.

7. KpuTH4HH OejIe;KKH U MPenopbKH

[lo oTHomeHne Ha KadecTBaTa Ha HaydyHaTa W MperojaBaTeicka padoTa Ha KaHIUIATa,
mpeacTaBeHa Ype3 JOKYMEHTUTE 10 KOHKypca, HsiMaM 3abenexku. Bee mak Muchs, ye Toi € MOT'bJI Aa
MIPOSIBU TIOBEYE YCHIIHE, 32 Ja (hOpMyIrpa MO-KPaTKo ¥ KOMITAKTHO MIPHHOCHUTE U Jia TH TPYITUPa, KaKTO
€ MPUETO, KaTO HAyYHH U HAYYHOIPUIIOKHHU.

8.3axumouenue

[TocTurHaTuTe pe3ynTaTu OT ISUIOCTHATA YIeOHO-TIPeIo1aBaTeNCKa, HaydHa, HAyYHO-TIPHIIO)KHA

Y yOJTMKAIlMOHHA JIEHHOCT Ha IJ1. acucTeHT KOoTeB y/loBIeTBOpSBAT YCIOBUSATA, OIIpeieeHn B Pazaen

III ot IlpaBunHMKa 32 MpPUIIOKEHHE HA 3aKOHA 32 Pa3BUTHE HA aKaJleMHYHHS ChCTaB B PemyOimka

Ebnrapym U MHHUMAJIHUTC HaAllMOHAJIHH, KOJIWYCCTBCHHW HN3UCKBAHHA 3a 3a€MaHC Ha aKaJcMHYHa

JUTBXHOCT ,,JOIEHT™ 10 Mpo(eCHOHaTHO HampaBlieHHe MareMaThka, KakTO W KadeCTBEHHTE

M3UCKBaHM 34 3a€MaHe Ha aKkaJeMHUYHaTa JIBKHOCT ,,qo1eHT B YHCC.

Y0eneno npenopbYBaM Ha HAYYHOTO JKYPH /1a MPeNJIOKU HA nmoduTaemMuss Daky/aTeTeH
cbBeT Ha ¢akyarer “IIpwiokHa MH(OPMATHKA M CTATUCTHKA” KbM YHUBepcHUTeTa 3a
Huanuonanno u CseroBHo CrTomaHcTBO Ja u30epe rJjaBeH acHCTeHT J-p Baagumup
KoncranTnnos KoTeB Ha akaieMUYHATA JJIBKHOCT “I01eHT” M0 NPo¢ecuoHATHO HATIPABJIEHUE
4. 5. ,Maremaruka®“, HayyHa cmeuuannoct 01. 01. 13 ,MaremaTuyecko MojAeJMpPaHe U
NPUJIOKEHHE HA MATEMATHKATA®.

09. 04. 2020 r.
rp. Codus [oanuc:



YHUBEPCUTET 3A HAIIMOHAJIHO U CBETOBHO CTOITAHCTBO

STANDPOINT

By: Professor, DSc. Vasil lvanov Kavardzhkov
Institute of Mechanics at BAS

Concerning: Competition for the academic position of ""Assistant Professor™ in the
professional field 4. 5. ""Mathematics", scientific specialty 01. 01. 13
""Mathematical modeling and application of mathematics (digital 3-D geometric
models)™ at the University for National and World Economy,
promulgated in SG, issue. 99 of December 17, 2019

1. Information about the competition

The competition was announced for the needs of the Department of Mathematics, Faculty of
Applied Informatics and Statistics of UNWE, in accordance with the decisions of Departmental
Council (Minutes No 25 / 21.11.2019), of the Faculty Council (Minutes Nol / 25.11 .2019) and the
Academic Council (Minutes No 5/04.12.2019).

I am a member of the scientific jury for the competition according to the order No 360 /
14.02.2020 of the Deputy Rector for the National Research Institute of the UNWE.

2. Information about the candidate in the competition Vladimir Konstantinov Kotev

Vladimir Kotev was born in Sliven in 1976. He holds a Master's degree in Mechanical
Engineering - major in General Mechanical Engineering from the Technical University - Sofia, Branch
- Sliven in 2002. After that he worked for almost three years at the Institute of Metal Cutting Machines
AD in his native city. Full-time postgraduate Eng. Kotev started in 2005 at the Institute of Mechanics
- BAS and defended his PhD in the foreseen term (2008) in professional field 4.5 Mathematics,
majoring in Biomechanics. In 2009, Dr. Vladimir Kotev entered a basic employment contract at the
Institute of Mechanics - BAS, where he has worked so far, consistently as an assistant, chief assistant
and associate professor. During the period 2011-2013, he holds a post-doctoral position funded by the
Japan Society for Promotion of Science (JSPS) in Robotics, Gifu University, Faculty of Engineering,
Human Sciences and Information Systems Section ". For almost a year the candidate was specializing
in applied mathematics in mechatronics and robotics at IICT - BAS. In 2015 he also holds a one-month
specialization in mathematical modeling of robots (dynamical systems) at Steinbies University in
Germany. The acquired knowledge and qualification Dr. Kotev has implemented by participating in
the work on 4 international and 3 national scientific and applied projects that have been successfully
completed.

Since September 19, 2016, Vladimir Kotev has been working under an employment contract
as an assistant in the Department of Mathematics at the Faculty of Applied Informatics and Statistics
of UNWE. According to a document issued by the Human Resources Management Department of the
POUCHRORP Directorate he has worked at the University for more than three years,. He was honored
with two awards in 2011 - the BAS Prof. Dr. Marin Drinov Award for Young Scientist in Technical
Sciences and the JSPS Award.

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

In the table presenting the fulfillment of the minimum national requirements for occupying the
academic position of associate professor in the professional field 4.5. Mathematics (field 4. Natural
sciences, mathematics and informatics), which has been completed by the applicant and in the relevant
supporting material obtained from the global databases (Scopus, Web of Science, IEEE Xplore),
contains the following information: - in Group A the dissertation work is indicated; - Group B presents



4 scientific publications identified as equivalent to monograph work, the first 3 of which have SIRs of
0.18, 0.15, 0.15 respectively. The total number of points in these publications is 108 (with a minimum
of 100); - Group “G” presents 9 scientific papers, 5 of which have SJR values in the range [0,14 + 0,18].
This group includes also a co-authored chapter in a book and one patent application filed. The total
number of points corresponding to the work in this group is 216 (with a minimum of 200); - a total of
14 citations to 3 scientific publications in which the applicant co-authored, corresponding to 112 points
(with a minimum of 100), were documented in Group “D”, which contains information on citations in
accordance with the worldwide databases. In table concerning the minimum national requirements for
doctoral degree, the candidate has indicated, in addition to his dissertation (in Group “A”), another
publication (in Group “D”) created in co-authorship, which is referenced in Web of Science, with IF
1,477 and Q2. This scientific work corresponds to 60 points with a minimum of 30 points required.

From the presented card concerning the qualitative requirements for occupation of the
academic position of "Associate Professor”, it can be seen that the applicant has fulfilled all the
requirements of Section 1, and the unfulfilled requirements of Sections 2, 3 and 4 are respectively 3, 4
and 2 numbers. Therefore, out of a total of 32 requirements, more than 60% are fulfilled. Taking into
account the information declared in this card, the habilitation council has given a positive opinion to
the potential candidate Ch. Ass. Dr. Vladimir Konstantinov and has proposed to the Department of
Mathematics, Faculty of Applied Informatics and Statistics, to initiate this competition for the academic
position of Assistant Professor at UNWE.

4. Assessment of teaching activity

Teaching activity Dr. Vladimir Kotev starts in the summer semester of academic year
2010/2011, when he takes 150 hours of training in the discipline "Cryptographic methods for data
protection in database" at the Faculty of Computer Systems and Technologies at TU- Sofia, certified
with the appropriate Service Note. Another document issued by the University of Gifu, Faculty of
Engineering, testifies that during his 2012-2013 work in Japan as a postdoctoral fellow with a JSPS
fellowship, Dr. Kotev delivered 120 hours of lectures for students from the Human Sciences and
Information Systems section.

Systematic Educational Activity at UNWE Assistant Professor Vladimir Kotev started in the
academic year 2014/2015, when he was appointed as a part-time lecturer at the Department of
Mathematics, and since the academic year 2016/2017 until now he is a full-time lecturer. He has taught
classes in Mathematics Part | and Mathematics Part Il. The applicant's workload, according to the
Service Note issued by the UNWE's Documentation, Accountability and Control Department, is a total
of 600 hours of exercises and 476 hours of lectures during past semesters, as well as 348 hours of
lectures planned for the first semester of 2020. Taking into account the possibility, regulated in the
additional quantitative requirements of UNWE for professional field 4.5. Mathematics, equate the
number of hours to the number of hours of lectures by a factor of 0.5, the equivalent number of hours
of lectures achieved by the candidate is 1124 with required minimum of 1000 hours.

5. General characteristics of the submitted scientific papers/publications

The dissertation of Dr. Vladimir Kotev is on "Dynamic analysis of time-delayed models in
molecular biomechanics". The research on this topic was the result of his participation in the work on
a European project - Sixth Framework Program. During his doctoral studies, the applicant acquires
knowledge in the fields of dynamical systems theory, qualitative theory of differential equations,
applied mathematics, numerical methods and molecular biology. His research as an assistant and
associate professor at the Institute of Mechanics - BAS is related to mathematical modeling and
computer simulations of mechanisms for mechatronic systems and robots, analysis of nonlinear
mathematical models describing biological processes. He has grouped 13 scientific works submitted
for participation in this competition in the following thematic areas:

e Mathematical and biomechanical modeling of geometric and mass inertial characteristics of
the bodies of Bulgarian men and women [1,2,3,4,7,11]. ® Analytical nonlinear models and 3D
geometric computer simulations describing: - deformation of blood vessels as a function of blood flow
velocity and pressure [3]; - deformation of grippers made of polymeric elastic material for robots,



depending on the inlet pressure of the driving air and their geometric shape [6]; - the movement of
biological cells in micro channels of various shapes and sizes, with the aim - creating fluid devices for
sorting by size and mass [8]. ® Analytical and mathematical modeling of physicochemical processes
[5, 9, 10]. @ Analysis of time-delayed dynamic models of intracellular biological interactions [12]. ®
Analytical and geometric modeling of a spatial lever mechanism with two degrees of freedom [13].

The applicant has identified four scientific publications as equivalent to a monograph
(habilitation) work. They bring together research into human biomechanics. The works [1,2 and 4] are
devoted to the creation of mathematical, biomechanical models of the human body for study the
geometric and mass inertial characteristics of Bulgarian men and women, mathematical models of
human body in performing various spatial movements and their computer realization, such as and
analysis of human gait in normal health. A nonlinear equation for analytical and numerical study the
deformation of large blood vessels walls with aneurysms at various combinations of velocity and blood
flow pressure has been proposed in publication [3]. The created mathematical model takes into account
the mechanical properties of blood vessels and blood flow, which moves in a pulsating manner.
Numerical simulations have been made also. The results obtained are interpreted in terms of mechanics
of arterial diseases.

6. Evaluation of scientific and applied contributions

The works presented at the competition contain both scientific and applied scientific
contributions. More substantial contributions can be summarized as follows:

Scientific contributions
1. Three-dimensional biomechanical models of Bulgarian average man and woman were created with
the help of a computer program “Solid Works” and with a database of geometric dimensions and
weight. The human body is approximated by 16 geometric segments that also contain mass. These
models calculate the mass moment of inertia of the body in several major positions, as well as in 8
phases of the locomotion cycle during gait.
2. A nonlinear differential equation is proposed to describe arterial deformation with aneurysm caused
by velocity and blood pressure. Numerical simulations of this process have been made.
3. It has been found that by applying the theory of dynamical systems at analysis of signal pathways
(sequences of biomolecular interactions) associated with breast and leukemia cancer, experimentally
verifiable dependencies of variables and parameter values can be obtained.
Scientific-applied contributions

1. An analytical model has been created describing the relationship between the cross section of a plastic
robot gripper, its elastic deformation, the gripping force and the inlet pressure of propulsion air.
2. Analytical and geometric models have been created to facilitate the design of microfluidic devices
for dividing and sorting biological cells of different sizes.
3. A mathematical model has been developed to describe the change in number of lithium-ion batteries
dilution cycles, depending on the volume concentrations of lithium and magnesium. A good match
between the numerical results and the experimental data has been obtained.
4. A new type of disconnector with 2-degrees of freedom is proposed, which consists of a spatial lever
mechanism and rotating kinematic pairs. This design solution results in much better performance of
this device and reduced manufacturing costs.

7. Critical notes and recommendations

With regard to the qualities of applicant's scientific and teaching work, presented through the
competition documents, | have no notes. However, | think he could have put more effort into
formulating the contributions in a shorter and more compact way and grouping them as is accepted, as
,scientifice and ,,scientific-applied*.

8. Conclusion
The achieved results from the overall teaching, research, applied and publishing activity of Ch.

Assistant Kotev meets the conditions set out in Section 111 of the Rules for Implementation of Law for
Development of the Academic Staff in Republic of Bulgaria and the minimum national, quantitative
requirements for occupation the academic position of Assistant Professor in professional field of



Mathematics, as well as the qualitative requirements for occupation of academic position “Associate
Professor” at UNWE.

I strongly recommend of the scientific Jury to propose to the Honorable Faculty Council
at Faculty of Applied Informatics and Statistics - University of National and World Economy to
choose the Assistant Professor Dr. Vladimir Konstantinov Kotev in the academic position
“Associate Professor”, professional field 4.5. “Mathematics”, scientific specialty 01. 01. 13
"Mathematical modeling and application of mathematics".

09. 04. 2020
Sofia
Signature:



