YHUBEPCUTET 3A HAITUOHAJ/IHO 1 CBETOBHO CTOITAHCTBO

PEINEH3UA

Ot: mnpod. amMH Hukonaii K. ButraHos
Hayuna cneyuaaHocm 4.5 Mamemamuka
HNHCTUTYT 110 MEXAHUKA - FAH

OTHOCHO: KOHKYPC 3a [JOLIEeHT 10 1o npodecroHanHO HaripaBieHue 4.5.
MaTeMaTrKa, HayuHa CreljuaHoOCT ,,MaTeMaThuuecko Mojie/iipaHe
Y TIpWIO)KeHHWe Ha MareMaTukaTa (aurutanHu 3-D reomeTpuuHu
Mogenn)“ B YHCC.

Nudopmanus 3a KOHKypca

KoHkypcem 3a 3aemaHe Ha akademMuyHama OABHCHOCM ,,00yeHm“ no
npocgecuoHanHo HanpasneHue 4.5. Mamemamuka, HAyuyHa cneyuaaHocm
,Mamemamuuecko MoOeaupaHe U NpuaO}CeHUe HA Mamemamukama
(QueumanHu 3-D 2eomempuuHu modenu)“ e obsieeH ¢ peweHue Ha AC na YHCC
Ne 5/04.12.2019 a. u e nybaukysaH 8 /IB 6p. 99 om 17.12.2019 2. KoHKypcom e
3a Hyscoume Ha kamedpa Mamemamuka, ¢akyamem IIpuaodxcHa
uHpopmamuka u cmamucmuka Ha YHCC. Yuacmeam 8 c6cmaga Ha HaQyuyHOmMo
JICYpU NO KOHKYpca ce21acHo 3anoged Ne 360/14.02.2020 2. Ha 3ameCMHUK-
pexkmopa no HU/T Ha YHCC.

Nudopmanusn 3a KaHAUJaTUTEe B KOHKypCca

B KoHKypca yuacmea eOuH KaHoudam — 24. ac. O-p Baaoumup
KoncmanmuHoe Komee om kameopa Mamemamuka Ha ¢hakyamem [IpunodwcHa
uHgopmamuka u cmamucmuxa Ha YHCC.

I'n. ac. Baadoumup Komee e podeH npe3 1976 2. Ilpe3 2002 2. moli
3aespwea TY-Cocpusi, a 8 Hauasomo Ho 2008 2. 3awjumaea ducepmayus 3da
HayuHama u obpazosamenHama cmeneH OOKMOpP NO npogecuoHaIHo
HanpasneHue 4.5 Mamemamuka 8 IHcmumyma no mexaHuka — BAH. Om 2009
2. Baadumup Komes e 2nasen acucmeum 8 Mucmumyma no mexavHuka — BAH.
Om 2011 0o 2013 2. 0-p Komes e Ha cneyuaau3ayusi no pobomuka kamo nocm-
00KMOpaHm no AuHusima Ha SInoHckomo obujecmeo 3a pasgumue HA HAyKama
(JSPS) e nabopamopusma Kagacaku - Moypu & epad I'ugy, SnoHus.
KaHouoamem e 6un 2naseH acucmeHm e MHcmumyma no mexaHuka — BAH,



cned koemo e u3bpaH 3a OdoyeHm 8 cowjus uHcmumym. Om 2016 2. 0-p
Bnadumup Komee e acucmeHm u c/ne0 moea 21deéeH dcucmeHm no
mamemamuka 6 YHCC. KanOudamem uma onum 8 npuiOMdCeHusl Ha
mamemamukama npu MooeaupaHe Ha MeXAmpoOHHU U pobomu3upaHu cucmemu,
noiyueH npu cneyuaausayus 6 MHcmumyma no uHpopmMayuoHHu u
KOMYHUKAUUuOHHU mexHosno2uu — BAH u npu cneyuaau3ayusi 8 yHugepcumema
I]atin6atic 8 Koncmawy, I'epmaHus. Baadumup Komee uma u Haepada Ha BAH
,»[Ipoc. Mapun /I[puHos“ 3a maaodu yueHu 0o 35 2.

Bnaoumup Komee uma Ookmopam 3a obpa3oeamenHama U HAyuyHa
cmeneH 0okmop no HayyHa cneyuaaHocm 01.02.07 Ha BAK (no Hacmosiwyama
Knacugukayus e obnacm 4.5 Mamemamuka) u 8 MomMeHma motll e 21aeeH
acucmeum 8 YHCC u doyeHm 8 lHcmumyma no mexavuka — bAH. ITo3Hasam
Kanoudama om nogeye om 10 200uHU U 8neuamaeHussma Mu cd, Ye e Co8eCmeH
U U3N®/HABA 8 CPOK NOCmMaseHume My 3a0ayu, KAKmo U ue e Hampynan 3HaHus
8 obaacmma Ha mMamemamuuecKkume Memoou Ha HeauHeliHama OUHAMUKA U 8
obnacmma Ha mamemamuuyeckomo MoOeaupaHe HA pA3AUYHU Kadcoge om
cucmemu, Koumo mMo2am 0d cd om no/3d 3da HdyuHamda u npenooasame/ckama
My paboma e YHCC.

M3mb/iHeHHe HAa HW3HCKBAHHMSATA 3a 3aeMaHe Ha akajeMHYHaTa
JJTBXHOCT

H3nsaHeHue Ha Ko/u4YecmeeHume u3UuCKeaHust

Ilpogepkama Ha OoKymeHmayusima no KOHKypcd nokasea, ue
MUHUMAAHUMeE HAYUOHA/AHU U3UCKBAHUsl 3ad o0bpaszosameaHama U HAYuyHa
cmeneH ,,00KMop“ ca u3neiHeHU om KaHouoama. M3nwsaHeHUEeMO Ha
MUHUMA/IHUME HAYUOHA/HU U3UCKBAHUS 3d 3deMdHe HA dakademMuuHamd
OMBICHOCM OoyeHm e Kakmo caedga. Haauye e ducepmayuoHeH mpyo 3a
obpazoeamenHama u HaQyyHa cmeneH ,,00kmop“ u 4 nybaukayuu 8 uzdaxus, 3
om koumo ca uHoekcupaHu 8 SCOPUS u 1 , kosimo e uHOekcupaHa 6 IEEE
Xplore. Taka uzuckeaHusima om 2pynu A u B ca usnenHeHu. M3uckeaHusima om
epyna I' ca u3nesHeHu, d U3UCK8AHUSAMA 3d yumupyemocm om 2pyna /I ca
npeusns/nHeHu. Taka MUHUMA/AHUME HAYUOHA/AHU U3UCKBAHUS 3d 3demMdHe Ha
akademMuuHama oAsi#cHoCcm ,,00yeHm*“ ca u3nasaHeHu om KaHouoama.

H3nvs/i1HeHUe HA KayecmeéeHume U3UCK8aHusl
OmMHOCHO Uu3Nn®s/HEHUeMoO HA KayecmeeHume U3UCKB8AHUs 3d 3aeMdHe Hd
akademuuHama onsxcHocm ,,0oyeHm“ B YHCC KoHcmamupam caedHOmo.
Haauuuemo Ha Haepadu om BAH, ITamenmHomo eedomcmeo Ha Penybauka
Bbwreapus (M306pemamen Ha 200uHama) u nocmooKmopckama cneyuanuayust



Ha auHusma Ha JSPS noka3gam, ue O0-p Komeg e ymespoeH u3ciaedosamesn C
NpuHocu 6 pasgumuemo HA 3HAHUEMO Yy HAc u 8 uyxcbuna. KaHoudamem
yuacmea 6 pdaszeumuemo HA HOBU U3C1e008ameacKu HAnpaeaeHusi, Kamo
noouepmagam yyacmuemo My 6 8 pad3eumuemo HA MamemamuyecKkomo
MolenupaHe 8 0ge obsnacmu: MUKpO U HAHO-pobomuka u buomexaHuka. /J-p
Komes e peyenzenm e Journal of Theoretical and Applied Mechanics, koemo e
UHOeKCUpaHO 8  Hall-npecmudcHUme  MeXcOyHApoOHu  6a3u  OdHHU.
Kanoudoamsm e uneH HA HAYUOHA/HU U MeHCOYHApOOHa npogecuoHanHa
opeaHuzayusi: Ceto3a Ha yueHume 8 bwneapus, Beazapckomo Opysicecmeo no
buomexanuxa u IEEE. /T-p Komeg e yuacmean 8 Hay4Ho X#Cypu 3d NPUCHHCOAHE
Ha obpazoeamenHa u HAyyHa cmeneH 0OKMop u e b6un 2ocm — u3caedosamen 8
YyHueepcumemu 6 SInoHusi, Kumati u I'epmaHusi. B donsaHeHue moli e yuacmean
8 O0p2aHU3ayUOHeH KOoMumem HA HAYUOHA/AHA HAY4YHA KOHpepeHyusi, 8
mexHU4YeCKu Komumem Ha MeXcOyYHapoOHd KOHpepeHYusi U 6 npo2pameH
KoMumem HA MeHCOyHApOOHAd HAyuyHad KOH@pepeHyusi. Baadumup Komeg e
aKmugeH yYaCmHUK 8 MeHCOYHapOOHU U HAYUOHA/AHU npoeKkmu — 7 Ha 6pol,
Kamo e pskosooun 1 medxcoyHapodeH u 1 HayuoHaseH npoekm. /I-p Komees uma
3HauumesHa npenodasamencka OeliHOCM Yy HAc u 8 uyxcbuHa — 8 SInoHus u
Kumati. KaHoudamsm e noonomaean pdaszeumuemo Ha egekmueHa yuebHa
cpeda o0cobeHo 8 UHOyCmpuaaHu Komnaluu, pabomewu 8 cgepama Ha

MexampoHukama u pobomukama,  yyacmean e Kamo JeKkmop 8 4
MedHcOYHapoOHU HAyuHO — obyuumenHu ¢popymu u e yuacmeasn 8 no020moskama
Ha ~ KopnopamueeH OOKYMeHm — C®sCmaesHa Ha yuebHa npoepama 3a

co¢pmyepHo obyueHue Ha cneyuaaucmu, Komo gnociaedcmeue e o0obpeHa om
ynpasumesHusi 60p0 Ha CbomMeeMHama KOMNAaHUsl.

Kamo npedcmasumen Ha YHCC 0-p Komeg e yuacmgan ¢ MHOMXCeCmeo
OJoknadu Ha akademuyHu ¢opymu, kamo 3 om Ookiadume ca Ha
MeHCOYHapOOHU HAY4YHU KOH(pepeHyuu. TIpedcmou yuacmue ¢ yesn npenodasaHe
8 npoepamama ERASMUS no auHusama Ha YHCC. I'-H Komeg uma HAKO/IKO
uHmepgioma 8 6s12apcKu U uyxHco0ecmpaHHu Meouu, C8bp3aHU C pa3gumuemo
Ha Haykama 8 bweneapus. Iloduepmasam mamepuana 6 cnucaHuemo Ha
anoHckama JSPS, ¢ kolimo mu 6e npusmHo Oa ce 3ano3Has ouje c/ned
u31u3aHemo My, meli KAMO No/Ay4asam pedo8HO moeda CnucaHue.

-p Komee e uneH Ha DakynmemHusi cegem Ha Pakyiamema no
NnpuaoX#cHa mMamemamuka u uHgopmamuka om 2017 2. IlosedeHuemo My c
Kosezume My c1e08a mpaduyuume Ha akademuyHocmma

Kamo ysin0, cmamam, ye u3ns/aHeHUemo om CmpaHa Ha KaHouoama Ha
KauecmeeHume Kpumepuu 3d 3deMaHe HA aKaoemMuuHama OABHCHOCM
,0oyeHm*“ @ YHCC e 8 0docmamsueH obem.



Cwsgemosm no xabuaumayusi Ha YHCC Ha ceoe 3acedaHue om 13.11.
2019 2. e Oan nonoxHCUMeAHO cmaHosuwe 3d NOMeHYyudaHus KaHouoam 8
KOHKypca 21. ac. 0-p Bnadumup KoHcmaHmuHoe Komeg u e npeodnoxcun Ha
kameopa Mamemamuka, ¢akyamem  IlpunodxcHa  uHgopmamuka U
cmamucmuka, 0d UHUYyuupa Ha ceoe 3dceddHUe KOHKYpC 3d 3demaHe Ha
akademuuHa onsdHcHocm ,,0oyeHm“ 8 YHCC.

OueHka Ha yueOHO-IIpenoiaBaTe/ICKaTa AeiHOCT
Kanduoamsm 0-p Komeg npumedicaga 3Hauume/naH npenooagamencku
onum, HAMpPYNad y Hac u e uyxcouHa. M3esn YHCC moti uma 120 uaca nekyuu
ceC cmyoeimu 8 wHugepcumema 8 I'ugy, SInoHus, a cewo u 150 uaca
ynpadxcHeHusi 8 TY — Co¢pusi. B pamkume Ha YHCC 2-H Komes uma Had 1400
uaca yuebHa 3aemocm nod ¢opmama HA /AeKyuu U YNpAMCHeHusl no
oucyunauHume Mamemamuka, I-ea u II-pa uacm. Ilopadu moga KaHouoamsm
e nodzomeeH Kamo npenooasamesn 0ad 3deme AKAOeMUYHAmMdA OABHCHOCT
Oooyenm. Ilpenodasamenckama OellHOCm HA KaHOouoama e Nno HAyuyHama
cneyuanHocm  HA  KOHKypca U KOpecnoHOupa ¢  O0ONnw/AHUMe/AHama
KOHKpemu3ayusi HA KOHKypcd, Kamo KaHouoamsm e KomnemeHmeH 8

obsacmma, cesp3aHa ¢ masu 0onsAHUMEAHA KOHKpemu3ayusi.

O011a XapaKTepUCTHKA Ha NMpPeJACTaBeHUTe HaAyYHH
TPY/0Be/My0/TMKAIU

OCHO8HU Hanpae/eHus 6 u3c/aedo8amesckama 0etiHoCm.
OcHogHume HanpaesneHusi 8 uzcaedogamenckama deliHocm Ha KaHouoama ca:
AHAAUMUYHO HeAUHelHO MoOeaupaHe U mpuMepHU 2e0OMempuUUHU KOMNIOMspPHU
cumynayuu, onuceawju oepopmayuu 8 KpsBOHOCHU C®v008e, 8 Xeawjadu om
noauMepeH eaacmuyeH mamepuan 3a pobomu u mModeaupaHe Ha OBUMHCeHUe HA
OUONO2UYHU KAemKU 8 MUKDOKAHAAU; Mamemamuuecko MooeaupaHe Ha
2eoMempuyHume U Macogo-uHepyuoHHUMe xapakmepucmuku Ha UHousuoume
om Owaeapckama nonyaayusi; Mamemamuuyecko MooeaupaHe Ha usuuHu,
XUMUYHU U 6UOI02UYHU NpoYecu, Kamo YuKaume Ha paspexrcoaHe Ha Aumueeo —
lioHHU 6amepuu U u3cn1e08aHe HA BAUSTHUEMO HA 8pemMe3aKbCHEeHUemo 86pXy
nogedeHuemo Ha pe3yamamume om MoOeAU HA CUHAAHU NosMmeKu 8
buomonexkyasipHu g3aumooeticmausi; aHaAUMuU4HO MOOenupaH a
NnpocmpaHcmeeH A0CmMo8 MexaHu3sm ¢ 08e cmeneHu Ha c8obooa

IToayueHu HayyHU U/uau HAQy4HO-NPU/AONHCHU pe3yamamu.
OCHOBHUMe HAay4YHU U HayYHO-NPUAONCHU pe3yamamu Ha KaHoudama ca Kakmo
cnedsa. KaHouoamsm yuacmea 8 cs30a8aHe HA AHAAUMUYHU U 2e0MempuyHU



moleau HA MAcCoB80-UHEPYUOHHUME XApaKmepucmuKku Ha YO8ewWKOmMo msiio C
npunoxceHue KoM Ow2apckama nonynayusi; 8 Cs30a8aHemo HA Modenu 3d
Oechopmayus Ha 201emu apmepuu npu NpoMu4aHe Ha KPs8eH NOMOK npe3 msx .
ITonyueHu ca pesyamamu npu mooeaupaHe Ha 0egpopmupaHemo Ha NOAUMEpHU
xeawjauu, u3noa3eaHu 8 pobomuxkama u npu mooeaupaHe HA OBUMCeHUe Ha
Ouono2uyHU KAemKku 6 MuKpokaHaau. HayuHo — npunodceH pe3yamam e
MemoOdsm 3a u3mep8aHe HA pa3CmosiHUsi 00 obeKmu C pasauyHu pasmepu,
KaKmo u pe3yqimamem, C8bpP3aH C Yukjaume HA paszpexcodHe Ha /Aumueso —
lioHHu 6amepuu. KaHoudamsm yuacmea 6 nojayuyaeaHemo Ha pe3yamamu om
8peMe3aKsCHUMeAHU mooeau Ha 6buono2uuHu e3aumodelicmeusi 8 Kiemkamad,
C8BP3aHU C BBMPEWHOKIeMsUHU CUSHA/MHU NomeKu. HMHmepeceH HAyuHO-
npakmuyuecku pe3yamam e npeoaodceHama KOHCMpyKyusi Ha pazedeHumen 3d
8BHUWEH MOHMANMC 3d BUCOKO HANpediceHue

IIpeyenka Ha mMoHozpaguume Kamo camocmosimeseH 0O6eKm Ha
peyeH3upaHe.
KaHnduoamsm He e npedcmagui MoHO2paguu 3a KOHKypcd.

O1jeHKa Ha HAyYHUTE U HAYUYHO-NIPUIOKHHA MPUHOCH

HayuHume npuHocu Ha KaHOudama ca OOCMUMCeHUs, KOUmo ca pe3yamamu om
OpU2UHA/IHO U3C/e08aHe HA npobiemMu om memamuyHume HANPAeNeHUsl HA
paboma Ha 0-p Komes. Takuga ca npuHocume, c86p3aHu C U3CAe08aHemo Ha
npomsHama HA MeCmONo/AOMCeHUemo HAd UeHmspd HA medcecmma npu
pA3AuyHU no3u U OBUNMCEHUe HA Y0BEeWKOMO msI0 U C8bp3aHume C me3u
08UJCEHUS1 MACOB0 — UHEPYUOHHU U Opy2u MOMeHmu Had OocHogama Ha 16 —
cecMeHmeH OuomexaHuyeH Mmolden. I[lpu pabomama no me3u npuHocu e
U3Nn0/38aH MACUBHO C®BPEMEeHeH cogmyep 3a cuMyaayuu npu cumy/aupaHe Ha
8-me ¢hasu Ha uosewkama noxookd, Koemo e 8aMNCHO Om 21e0Hd MOYHA Ha
cneyucpuuHume u3uckeaHusi 3a OaoeHusi KOHKypc. Cnedeawjume npuHocu ca
nosyyeHU npu u3no/i3eaHe HA mooenu 3a degpopmayuu HA eAaCMUYHU CMeHU,
nocmageHu nod Odeticmeuemo HA NOMOK (ayud — Kpe8 uau 8s30yX. Takuea
npuHocu ca ces30adeHume CAD 3D mooleau cewsp38awju degpopmayusima Ha
cmeHama C Haasl2aHemo U cKopocmma Ha ayuoHuss nomok. MHmepecHu ca
npuHocume 6 obaacmma HA KAemwsuHUmMe CUSHA/HU NBMeKU N0 OMHOWeHUe Ha
8/USIHUEMO HA 8peMe3aKsCHeHUemo 8 npoyecume, C86P3aHuU C npeddsaHemo Ha
CucHaAUMe U noKa3eaHemo HA (akma, ue BpeMe3aKbCHeHUemo e
bugypkayuoHeH napamemsp, uUUSMO NPOMSHA Modxce Oa 0ogede OO
decmabuiu3ayusi HA HOpMAAHOMO (PYHKYUOHUPA HA NsMeKume.



HayuHo — npuiodcHume npuHocu Ha KaHoudama ca C8sp3dHU C OPURUHAIHU
pelleHuss uau OpU2UHA/AHO pazeumue HAd 4YdcmHu npobnemu, 008e0eHO 00
KOHKpemeH pe3yamam. MHmepecHU mMyK ca mooleaume HA MUKPOGIYUOHU
ycmpolicmea 3a pasdensiHe U COpmupaHe HA OUOAO2UYHU KAemKu, Kakmo U
Mo0ena 3a usMepeaHe Ha pazCcmosiHuemo 0d pasAuyHu obekmu ¢ nomowma Ha
/1a3epeH AU, MoOensm 3a Npeo0CKa3eaHe HA U3MeHeHUemo Ha 6posi Ha Yukiume
Ha paspedxcoaHe HA AumMueso — UOHHU Gamepuu 6 3agucumocm om obemume u
KOHYeHmMpayuu me Ha Aumull u MazHe3uli 8 6amepuume.  Badcen 3a
KaHoudama e NpuHOC®M, C8BP3AH C NO/AyUd8AHEMO HA MOOead 3d 8pb3Kama
Medxcdy ceveHUemo HA x8awjaua Ha pobom, npemecmeaHemo My U cuiama Ha
xeawjaHe 8 3agUCUMOCT OM 20/4eMUHAmMa Ha 6x00HOMO HajasieaHe. HayuHo
Npua0diceH NPUHOC e C8bP3aH U ¢ N00adeHama NameHmMHA 3dsi8Ka 3a NPeKsceau
— NPOCMpAHCMBEeH /10CM0O8 MexaHU3®bM 3d 8bHWEH MOHMANC C NPUOXiCeHUe 8
KOHCMPYKYUU HA e/leKmpuueCcKu NoOCmMaHyuu 8 eHepeemukama.

KpuTHuHH 0e/1e)KKH U NPenopbKU

Hmam HSKOAKO npenopsku KoM KaHOuoamd, KOumo we ca My om no/asd 668
gpememo cned xabuaumayusma my. Hati-Hanped, 0obpe e da ce yseauuu
6posim Ha nybaukayuume My 8 CNUCAHUsl, Msli KAMO Mo3u 8ud nybaukayuu ca
no-uemeHu om nybaukayuume 6 mamepuaiu HA KOH(pepeHyuu U maka
HayyHama u HAy4yHO-npuaoxcHama npooykyusi Ha O-p Komee wje uma no-
20/15IMO 8/AUSIHUE 8BbPXY HAyuHama obwjHocm. Bmopama mu npenopeka e O-p
Komes da cmaHe nepeu asmop 8 noseue nybaukayuu. Pazbupaemo e, uogek
npeou xabuaumayusma cu, 0a He e Nspeu asmop 8 204AMd udcm om
nybaukayuume, 8 kKoumo yuacmea. Cned xabuaumayusima uoea epeme, 8 Koemo
uagek mpsibea 0a nokadxce 8v3modicHocmume cu. IlocrieOHama mu npenopeKa
KoM KaHOudama e 0a He u30Ccmaesi u3c/ae08aHusimd, C86p3dHU C NPUIOHCeHUe
Ha Memooume HA He/luHellHAMa OUHAMUKA KoM pasauuHu cucmemu. Te3u
Memoou ca MoOepHU U NpOOYKMUBHU KAKMO 8 0b64acmma Ha MmexaHukamd,
maka u 8 obsaacmma Ha UKOHOMuUKamd.

3ak/IroueHue

B 3aknoueHue ombens3eam, ue ce 3ano3HAX C OOKyMeHmMauyus no
KOHKYypca u KoHcmamupax, ue kaHouoamsm Baadumup KoHcmanmuHos Komes
u3neqHA8a 68 O00CMamosuHA CmeneH Ko/luuecmeeHume U KauyecmeeHume
Kpumepuu 3d 3aemaHe HA akademuuHama oasicHocm ,,0oyeHm“ 8 YHCC.
KaHoudamsm uma onum 8 yueb6bHO — npenodasamenacka OeliHOCm u onum 8
makasea  OeliHocm  npu  ycaogusama,  cneyugpuuHu  3a  YHCC.
N3cnedosamencmaka deliHocm Ha 0-p Komes e penegaHmHa Ha cneyuguuHume



U3UCKBAHUSL NO Hacmoawusi KOHKypc. B OonwaHeHue kaHOudamsm uma
00CMam®sUHO HAYYHU U HAYYHO — NPUAONMCHU NOCMUdCEHUsl 3a Xabuaumayus.
Ha ocHoeama Ha 20peu3/n0x#ceHOmo sICHO u3passieam CmaHosuuwjemo
cu 3a 3aemaHemo om O-p Baadumup  KoncmanmuHom Komee Ha
akademMu4yHama 0/1e#CHOCM ,,00YyeHmM*“ no HACMoAWusi KOHKypcC.

11.04.2020 / Codus | 071151 (o

/mpod. amMH Hukonaut K. Butanos/



YHUBEPCUTET 3A HAITUOHAJ/IHO 1 CBETOBHO CTOITAHCTBO

REPORT

By: Prof. Nikolai K. Vitanov, D. Sc.
Specialty 4.5 Mathematics
Institute of Mechanics — Bulgarian Academy of Sciences

Subject: Competition for associate professor in the professional field
4.5. Mathematics, scientific specialty "Mathematical modeling and application
of mathematics (Digital 3-D geometric models)" at UNWE - Sofia.

Contest information

The competition for the occupation of the academic position of associate
professor in the professional field 4.5. Mathematics, scientific specialty
"Mathematical Modeling and Application of Mathematics (Digital 3-D
Geometric Models)" was announced by decision of the UNWE Academic
Council No 5/ 04.12.2019 and published in the State Gazette no. 99 from
17.12.2019.  The competition is for the needs of the Department of
Mathematics, Faculty of Applied Informatics and Statistics of UNWE. I am a
member of the scientific jury for the competition according to the order Ne
360 / 14.02.2020 of the Deputy Rector for scientific research activities of
UNWE.

Information about the candidates in the competition

One candidate participates in the competition — senior assistant prof.
Vladimir Konstantinov Kotev, PhD, from Department of Mathematics, Faculty
of Applied Informatics and Statistics of UNWE.

Senior assistant Vladimir Kotev was born in 1976. In 2002 he graduated
from the Technical University of Sofia, and in the beginning of 2008 he
defended his dissertation for the scientific and educational degree Doctor in
Professional Degree 4.5 Mathematics at the Institute of Mechanics - BAS. Since
2009, Viadimir Kotev has been assistant professor and dfter that a senior
assistant professor at the Institute of Mechanics of the Bulgarian Academy of
Sciences. From 2011 to 2013, Dr. Kotev specialized in robotics as a post-
doctoral fellow of the Japan Society for the Promotion of Science (JSPS) at the
Kawasaki-Mouri Laboratory in Gifu, Japan. The candidate was senior



assistant professor at the Institute of Mechanics - BAS, after which he was
elected associate professor at the same institute. Since 2016, Dr. Vladimir
Kotev is assistant professor and then senior assistant professor for
Mathematics at UNWE - Sofia. The candidate has experience in mathematics
applications in mechatronic and robotic systems modeling, obtained in a
course of specialization at the Institute of Information and Communication
Technologies - BAS and by specialization at Steinbies University in Konstanz,
Germany. Vladimir Kotev also has an award from BAS "Prof. Marin Drinov
”for young scientists under 35 years.

Vladimir Kotev holds a PhD in mathematics (specialty 01.02.07 which
under the current classification in 4.5 Mathematics) and he is currently senior
assistant professor at UNWE and associate professor at the Institute of
Mechanics - BAS. I known the candidate since more than 10 years and my
impressions are that he is conscientious and fulfills the tasks assigned to him,
as well as that he has gained knowledge in the field of mathematical methods of
nonlinear dynamics and in the mathematical modeling of different classes of
systems that can be useful for his scientific and teaching work at UNWE.

Fulfillment of the requirements for occupation of the academic position

Meeting the quantitative requirements

Examination of the competition documentation shows that the minimum
national requirements for the doctoral degree are fulfilled by the applicant. The
fulfillment of the minimum national requirements for occupying the academic
position of associate professor is as follows. There is a Ph. D thesis on and 4
publications in editions, 3 of which are indexed in SCOPUS and 1 indexed in
IEEE Xplore. Thus the requirements of groups A and B are fulfilled. Group D
requirements are met and Group D citation requirements are met. Thus, the
minimum national requirements for filling the academic position of associate
professor are fulfilled by the applicant.

Meeting the quality requirements

Concerning the fulfillment of the qualitative requirements for occupation
of the academic position of associate professor at UNWE I note the following.
The presence of awards from the Bulgarian Academy of Sciences, the Patent
Office of the Republic of Bulgaria (Inventor of the Year) and the postdoctoral
specialization in Japan provided by the JSPS show that Dr. Kotev is an
established researcher with contributions to the development of knowledge at
home and abroad. The candidate is involved in the development of new
research areas, and I emphasize his involvement in the development of



mathematical modeling in two areas: micro and nano-robotics and
biomechanics. Dr. Kotev is a reviewer at the Journal of Theoretical and
Applied Mechanics, which is indexed in the most prestigious international
databases. The candidate is a member of national and international
professional organization: Union of Scientists in Bulgaria, Bulgarian Society of
Biomechanics and IEEE. Dr. Kotev has participated in a scientific jury
awarding doctoral degree and has been a visiting researcher at universities in
Japan, China and Germany. In addition, he has served in the organizing
committee of a national scientific conference, in a technical committee of an
international conference, and in a program committee of an international
scientific conference. Vladimir Kotev is an active participant in international
and national projects - 7 in number, and he is a leader of 1 international and
1 national project.

Dr. Kotev has considerable teaching activity in our country and abroad -
in Japan and China. The applicant has assisted the development of an effective
learning environment, especially in industrial companies working in the field of
mechatronics and robotics, has participated as a lecturer in 4 international
scientific-educational forums and participated in the preparation of a
corporate document - compilation of training program for software training of
specialists which was subsequently approved by the board of the company
concerned.

As a representative of UNWE, Dr. Kotev has participated in a number of
presentation at academic forums, with 3 of them at international scientific
conferences. Participation is forthcoming in order to teach in the ERASMUS
program. Mr. Kotev has several interviews in Bulgarian and foreign media
related to the development of science in Bulgaria. I emphasize the material in
the magazine of Japanese JSPS, which I was pleased to get acquainted with
dfter its release, as I regularly receive this magazine.

Dr. Kotev is a member of the Faculty Council of the Faculty of Applied
Mathematics and Informatics of UNWE since 2017. His behavior with his
colleagues follows the academic traditions.

In general, I believe that the applicant's fulfillment of the qualitative
criteria for filling the academic position of associate professor at UNWE is
sufficient.

The UNWE Habilitation Council at its meeting on 13.11. 2019 gave a
positive opinion on the potential candidate in the competition of senior
assistant professor Vladimir Konstantinov Kotev, Ph. D., and proposed to the
Department of Mathematics, Faculty of Applied Informatics and Statistics, to
initiate at its meeting a competition for occupying an academic position
"associate professor" at UNWE.



Assessment of educational activity

The candidate Dr. Kotev has considerable teaching experience gained at
home and abroad. Outside UNWE he has 120 hours of lectures with students at
the University of Gifu, Japan, as well as 150 hours of classes at TU - Sofia.
Within the UNWE, Mr. Kotev has over 1400 hours of employment in the form
of lectures and exercises in the disciplines Mathematics, I and II. Therefore, the
candidate is prepared as a lecturer to occupy the academic position of
associate professor. The teaching activity of the candidate is in the scientific
specialty of the competition and corresponds to the additional specification of
the competition, and the candidate is competent in the field related to this
additional specification.

General characteristics of the submitted scientific papers / publications

Main areas of research.

The main areas of research of the applicant are: analytical nonlinear
modeling and three-dimensional geometric computer simulations describing
deformations in blood vessels, plastic grippers for robots and modeling of
biological cell movement in microchannels; mathematical modeling of the
geometric and mass-inertial characteristics of the individuals from the
Bulgarian population; mathematical modeling of physical, chemical and
biological processes, such as lithium - ion battery discharge cycles and study of
the effect of time delay on the behavior of signal pathway models in
biomolecular interactions; analytically modeling of a two-stage spatial lever
mechanism

Scientific and / or applied scientific results obtained.

The main scientific and applied scientific results of the applicant are as
follows. The candidate participates in the creation of analytical and geometric
models of the mass-inertial characteristics of the human body with application
to the Bulgarian population; in creating models for deformation of large
arteries as blood flows through them. Results have been obtained in modeling
the deformation of polymer grippers used in robotics and in modeling the
movement of biological cells in microchannels. An applied result is the method
of measuring distances to objects of different sizes, as well as the result related
to the discharge cycles of lithium ion batteries. The candidate participates in
the obtaining results of time-delayed biological interaction patterns in the cell
related to intracellular signaling pathways. An interesting scientific and
practical result is the proposed design of a high voltage outdoor switch.



Evaluation of monographs as a separate subject for review.
The candidate has not submitted monographs for the competition.

Assessment of scientific and applied scientific contributions

The applicant's scientific contributions are achievements that are results
of an original study of problems in Dr. Kotev's thematic areas of work. Such
are the contributions related to the study of the change in the location of the
center of gravity in different postures and movements of the human body and
the associated mass - inertia and other moments based on the 16 - segment
biomechanical model. Massively up-to-date simulation software was used to
work on these contributions to simulate the 8 phases of human gait, which is
important in view of the exact requirements of the given competition. Intersting
contributions have been made on the basis of models of deformation of elastic
walls, subjected to the action of fluid - blood or air flow. Such contributions are
the created CAD 3D models that connect the deformation of the wall with the
pressure and velocity of the fluid flow. Of interest are the contributions in the
field of cellular signal pathways with respect to the effect of time delay in the
processes associated with signaling and the demonstration of the fact that time
delay is a bifurcation parameter whose change can lead to destabilization of
the normal functioning of the pathways.

Applicant's applied contributions are related to original solutions or the
original development of specific problems, leading to aan applied result. Of
interest here are the models of microfluidic devices for dividing and sorting
biological cells, as well as the model for measuring distances to different
objects using a laser beam, the model for predicting the change in the number
of cycles of discharge of lithium-ion batteries depending on the volumes and
concentrations of lithium and magnesium in the batteries. Important for the
applicant is the contribution associated with obtaining a model for the
relationship between the cross section of the robot gripper, its displacement
and the gripping force depending on the magnitude of the inlet pressure. An
applied contribution is also related to the patent application for a circuit
breaker - spatial lever mechanism for external installation with application in
structures of electrical substations in the energy sector.

Critical notes and recommendations

I have a few recommendations for the candidate that will benefit him
dfter his habilitation. First of all, it is a good idea to increase the number of his
publications in journals, since this type of publications is more read than
publications in conference materials and thus the scientific and applied



production of Dr. Kotev will have more influence on the scientific community.
My second recommendation is for Dr. Kotev to become the first author in more
publications. It is understandable that, prior to his habilitation, a person
should not be the first author in many of the publications in which he
participates. After habilitation comes a time in which one must show his or her
abilities. My last recommendation to the applicant is not to abandon the studies
related to the application of nonlinear dynamics methods to different systems.
These methods are modern and productive in the field of mechanics as well as
in the field of economics.

Conclusion

In conclusion, I note that I was acquainted with the documentation on the
competition and found that the candidate Vladimir Konstantinov Kotev
sufficiently fulfills the quantitative and qualitative criteria for occupying the
academic position of "associate professor" at the UNWE - Sofia. The applicant
has experience in teaching and experience in such activities under UNWE
specific conditions. Dr. Kotev's research activity is relevant to the specific
requirements of this competition. In addition, the applicant has sufficient
scientific and applied achievements.

On the basis of the above, I clearly state my position for the appointment
of Dr. Vladimir Konstantin Kotev to the academic position of associate
professor in this competition.

04/11/2020 / Sofia Signature: .........cooeeviiiiiiiiannnnn.

/ Prof. Nikolay K. Vitanov, Ph. D., D. Sc./



