PEIONEH3UA
ot: npod. Hesena CrosinoBa IlenueBa, 10KTOp,
kameopa ,, Anamomusi u puzuonoeus’”’, @axyrimem ,, Obuecmseno 30pase, 30PasHU PUNCU U
cnopm”, FOzo3anaden Ynueepcumem ,,H. Puncku”, ep. bracoesepao,
va. ,,Mean Muxaunog” 66, 2700 Bracoesepad; men.: 0882 566 895,
er.nowa: npencheva@swu.bg  nevena_pencheva@yahoo.com

Omnocno: HayyHata, HAy4YHO-TIPWIOXKHATA U Mpo(eCHOHAIHO-aKaJIeMUYHATa
NEMHOCT W MPONYKIMS, NpeAcTaBeHa OT YydacTHULUTE B Koukypc 3a 3aemane Ha
akademuunama  orvocnocm  "HJOLIEHT", no npogecuonanno  nanpasénenue 4.6.
Ungpopmamuxa u komnromvpru nayku (buoungopmamuxa u ungopmayuonno mooenupame
3a 0bpabomka Ha ekcnepumeHmantu oanuu), kem Kameopa ,, Ungpopmamura" ¢ Ilpupooo-
mamemamuvecku ¢gaxyrmem B KO3Y [ H. Puicku", obseen 6 /[vpoicasen eecmuuk (0p.
52/02.07.2019 -.)

Ilpeocmasam nacmosawama peuensus, cveiacio 3PACPB, npasunnuxa 3a He2080mo
npuiazsare u Kpumepuume 3a 3aemane Ha axaoemuuna oavyxcrocm ,,JIOHEHT" ¢ FO3Y
,,Heogpum Puncku“, Bracoeeepad, kamo ujieH Ha HAY4YHOMO HCYPU HO HACMOAWUSL KOHKYPC,
cvenacho 3anoged na pekmopa Ne 1458/30.08.2019 ron. 3a urenoseme na scypumo, u
pewenuemo Ha Hayunomo xcypu (Ilpomoxon Ne 1 om 12.09.2019 2.); eouncmeen xanouoam
3a 3aemane Ha akademuuynama OavyHcHocm e TI. ac. 0-p Pamocnas CredanoB MaBpescku,
0okmop no Hugpopmamuxa, kom npogecuonanno nanpasnenue:. 4.6. Unpopmaruka u
KOMITIOTHPHH HAYKH.

Kanouoamvm omeoeaps na kpumepuume na FO3Y 3a yuacmue 6 konKypca, Koumo e
00516eH N0 HAONEJNHCHUSL ped ¢ pewenue Ha Axademuynus cveem na FO3Y ,,H. Puncku"”. Tou e
npeocmasusl Heobxooumume OOKYMEHMU U MAmepuaiu, Cb2ldCHO UBUCKBAHUAMA, NOpaou
Koemo e 0onycham 00 yiacmue om YHusepcumemcka KOMUCUsL RO Npuem Ha 0OKYMeHMmU.

1. /laHHU 32 KApMEPHOTO Pa3BUTHE HA KAHIMJATA.

PanocnaB CredanoB MaspeBcku e poneH Ha 27 nexkemBpu, 1981 roxa. B bmaroesrpan.
3aBbpuiBa TeXHUKYM IO €JIEKTPOTEXHUKA, cneyuannocm Cvoouumenna mexnuxa npes 2000
rol. (mpoui1 — CTPOUTEINICTBO U EKCILIOATAINS Ha ChOOLIUTEHH CHCTEMH) U ChIATa TOIUHA
nocreiiBa kKato cTyaeHT B Oroszamanen Yuusepcuter "Heodut Punicku", bmaroesrpan,
cnenuanHocT KomyHukannonHa TexHuka u texsonoruu. Ilpes 2003 roauna ce nurioMupa
kBanudukaus cneyuanucm no Terekomynuxayuu, a ipe3 2006 roauHa, moxydaBa JUIIIOM 32
oakanaévp no Hugopmamuxa xwvm Ilpupono-marematnueckus Qaxynrer Ha O3V H.
Puncku. Tlpes 2007 romuHa monydaBa CIEIIUIUIOMHA KBanudukanus Yyumen no
ungopmamuka, B CblUsl yHUBEpcuTeT, a npe3 2008 3aBbpiBa yCHEIIHO TPUCEMECTpUaTHA
MarucTparypa ¢ KBaduukauus mazucmuvp no Mngopmamuxa.

ITpes 2010 rox. n-p MaBpeBCckM IOCTBIIBA KaTO XOHOPYBAaH aCUCTEHT KbM Kareipa
Nndopmaruka B Ilpupomo-marematnuecku ¢akynrer Ha O3V, kbaeto mnpoBexaa
YIpaXHEHWsT W ydacTBa B HaydyHOM3CJIenoBaTelcka AeWHocT. Ha3HaueH e 3a penoBeH
acucteHt npe3 2014 rox.

ITpes 2011 roxmHa, cinex ydactue B KOHKypC, PamocnmaB MaBpeBCkM € 3adMciieH 3a
pEeloBeH JOKTOPAHT B ChIllaTa Kareapa. Tol 3amuTaBa yClnenHo KauauaaTcka JucepTainns Ha
Tema ,,Moienupane U ONTUMH3AIMS PU MEIUKO-OMOIOoTHYHN n3cneaBanus Ha 17.07.2015
roJHa U € YAOCTOEeH ¢ oOpa3oBaTelHaTa U HayyHaTa CTENeH 0okmop no HMngopmamuxa,
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KbM npodecnonanHo Harmpasienue: 4.6. UnpopmaTtrika 1 KOMIIOTBPHU HAYKH.

B nepuona nHa pa3paboTBaHe Ha KaHAWAaTcka auceprauus, PagocinaB MapeBcku
y4yacTBa B CJI€THUTE MHTCH3UBHU KypcoBe: “HoBU nekapcTBa 3a HETIMKUpPaHU 3a00J1aBIHUS
15-20 oxromBpH, 2012 Cuena, Utamus no nporpma COST; unaTen3uBHu KypcoBe Ha DAAD
BBPXY ,, [eopusi Ha CyMuUpaHEeTO M cratuctuuecka cxomumoct’, 20-27 Asrycr, 2012,
[Tpummna, Kocoso; "[IpunokeHne Ha BapuallMOHHOTO CMSATaHE 3a ONTHMAJIHO yIpaBJICHHE
- I manku m wvermaaku cimydan”, 11-18 HOmum, 2011, Crpyra, Makenonus; -"Cumerpus B
Haykara u u3kyctBoto”, 10-16 Maii, 2011, BpB BepHsiuka bans, Crpous.

JI-p MaBpeBcku uiieHyBa B CIEAHUTE HAayyHU JApykecTBa. - Cbl03 Ha MaTeMaTHLIMTE B
bwarapus, ot 2013 1o MomeHTa (4IeHCKA KapTa W JOKYMEHT 3a IUIATCH WICHCKH BHOC); -
Crp1o3 Ha yuenute B bouarapus, kinon bnaroesrpan ot 2018 roa. (I0KyMeHT 3a 4JI€HCTBO); -
Society of Digital Information and Wireless Communications (SDIWC — USA; ceptuduxar
3a WICHCTBO M 3a nojHoBsBaHe oT 2014 roguna); - International Society for Research and
Development (ISRD; cepruduxar ot 2018 rozu.).

PanocnaB MaBpeBcku € akTHUBEH wieH Ha YHuBepcuTeTckus LlenTsp 3a ChbBpeMEHHHU
buoundopmarnunu Uscneasanus npu O3V ,Heodput Puncku” - bnaroesrpaa, B KOHTO
U3BbpIIBA U3CIIEOBATEICKA JEHHOCT, CBbp3aHa C MaTEeMaTHYECKU MOJEIU U aIrOPUTMHU B
ououHpopmarukara. Toii € acouupan U KbM YHHUBepcUTeTCKU LleHThp 3a DyHKIIMOHATHU
N3cnenanus B Cnopra u Kunesutepamnusrta, KbAETO ydyacTBa B CbBMECTHU U3CJIEABaHMS B
o0jacTTa Ha MaTeMaTHYeCKO MOJAENUpaHe U cOQTYepHO OCUTYPsIBAHE HA CKEJIETHO-MYCKYJTHA
aKTHUBHOCT, M3CJIEIBAHMS BBPXY aepoOeH KamanuTeT, OMOMEXaHWKa Ha CTaBu W mp. B
paMKuTE Ha Ta3W Koiabopalus TOW ch3laBa: - codTyep 3a M3YUCIABAHE HAa MaKCHUMAallHa
KHCJIOPOJIHA KOHCYMAIIMs NP 3/paBH, HETPCHUPAHH MbKe, U3MepeHa ¢ Tect Ha Astrand —
Rhyming; u - codryep 3a u3unciiBaHe Ha KPUTEPUH MPH U300p HA ONTHMAIHU MOJICIH 3a
€KCTpanojvpaHe Ha OCHOBHM 3aBUCHUMOCTM B OMOMEXaHMKaTa Ha CKEJIETHM MYCKYJIH;
CKpUNTOBe B MaTiab 3a M3YHC/IsBaHEe Ha anpokcumupanu ¢pyukimu mo Mini — MAX metona
u Jap.

B nepuona 2011 — 2015 1, kanaunaTsT € 61 wieH Ha GakynreTHus cbBeT Ha [Ipupomno-
MareMaTudeckus hakymaTeT.

J-p MaspeBcku € ywacTBasl B 1] Hay4HO-M3CIENOBATEICKM NPOEKTa, OT KOUTO 4
MexayHapoanu, 4 kbM MOH u 3 xeMm FO3Y.

2. OneHka Ha HAY4YHATA NPOAYKIHUS U AKTHUBHOCT HA KAHAMJIATA.

3a yyacTue B KOHKypca IJI. ac. J-p MaBpeBCKU € MpeJCTaBUJ CIETHUTE Hay4YHU
paszpabotku mydnukyBanu cien npuaoousane Ha OHC |, Jloktop*:

- | enexkTpoHHa KHHIa KaTo CaMOCTOSTENIEH aBToOp;

- 15 cratum Ha aHIVIMICKM €3UMK B PELEH3UPAHUM W HWHICKCHPAHU MEKIyHAPOIHHU
ciimcanusi B Scopus w/mmm Web of Science; dyetupu oT myOnMKanMuTe ca MHACKCUPAaHH B
Web of Science, TpuHanecer umat SJR u ca B criucaHus WHACKCUPAaHU B Scopus W eaHa €
uHaekcupana B Zentralblatt. Yertupu ot myGmuxammm (Ne 3, Ne 4, Ne 7 u Ne 8) ot
MPEJICTaBEeHUs CIICHK 3a ydacThue B KOHKypca, ca MpupaBHEHU KbM MoHorpadus. [Tpunoxen
e mpotokon (I[Iporoxon Nel/ 28.08.2019 r.) oT 0OCchkaaHe Ha PAaBHOCTOWHM MyOIMKAIMU HA
MoHOTpaduueH TPya OT KaTeApeHus ChBeT Ha karteapa Mudopmarmka na O3V ,Heodwur
Puncku®.

- 7 ctaTtuy, MBJICH TEKCT B COOpPHHIM OT KOH(epeHiuu (2 Ha aHIIMHACKH €3UK); U 6
pe3loMeTa Ha JOKJIaJu, M3HECEHHM Ha AaHTJIMHCKM €3MK Ha MEXAYHapoJHU KOH(pEepeHLUH
(momepa Ha pestoMerara B crnmchbka: 17,18,19, 22, 23 u 26 oT mpeicTaBEeHHS CIUCHK C
nyOJIMKaLUN).



KaHauaatrsT € eTMHCTBEH aBTOP B JIBE OT MyOJUKAIIUUTE U ITbPBU aBTOP B IECET OT THX.

bposT nmutupanus Ha myoaukanuuTe Ha KaHauaaTa € 20, oT Kouto 12 B HAyYHU U3/IaHUS,
pedepupanu U MHICKCHPAHU B CBETOBHOM3BECTHHUTE 0a3u JaHHM ¢ HayuyHa uHpopmamms Web
of Science u Scopus, 1 B IEEE Xplore u 7 B apyru 6a3u gaHHu.

[IpenogaBarenckara pabora Ha TI. ac. A-p PamocnaB MaBpeBcKHM € CBBp3aHa C
IOrosamanen ynusepcuter ,,Heodut Pumiacku“, xwpmero or 2010 r. (¢ obm crax 1o
CHEIHMAHOCTTA - 4 ToAMHU M 9 Mecella) MpernojaBa yrnpakHEeHUs, JICKIIMA U CEMHHAPU T10
mucuumuaute: Madopmartuka, OnepaunoHHu cucremu, CHHTE3 M aHAU3 Ha alrOPUTMU,
IIporpamupane ¢ e3uk R, basu or nmanmnu, Hayynu wuscienBanus U HemnmapaMmeTpuyHa
CTaTHUCTHKA Ha CTYOEHTH OT Maructbpcku mnporpamu mno Kunesmonorus u CroprtHa
KUHEe3uosorusi, Merojonoruss Ha KUHE3UWOJIOTMYHM W3CJCABaHUS U HemapaMeTpuyHa
cratuctuka, [Iporpamupane I, Kommorbpusupanu ycTpoicTBa U CUCTEMH 3a U3MEpPBAaHE B
peaitno Bpeme, MHdopmanmonHu TexHomoruu, Merposorus u 06paboTka Ha JaHHU B CIIOPTA.
PvkoBomun e moseve ot 10 murutomaHTa U € OWII pereH3eHT Ha moBede oT 20 IuIioMaHTa.
N3noxeHnoTo moka3Ba OoraTuAT MpenojaBaTeICKM ONMUT Ha MaBpeBCckM B oOjacTTa Ha
KOMITIOTHPHHUTE HAYKH U MPO(ECHOHAIHOTO HAaNpaBlIeHUE Ha KOHKYpCa.

B 52 % ot mybnukyBaHuTe pa3pabOTKH KaHAUJATHT € ITbPBH MM BTOPHU aBTOP, KOETO
JI0Ka3Ba aKTUBHOTO MY YydYacTHhe B myOnukanuute. B crucbka, mpeacTtaBeH OT KaHAuaaTa ca
nocoyerHn 20 muTara, B KOUTO HsIMa ABTOIMTHUPAHHUS WM LUTUPAHUS HA JUIUIOMAHTH,
pBKOBOJIeHU OT A-p MaBpeBcku. H uUHIEKCHT My € 2.

3. Onenka Ha HAYYHUTE U HA NIPAKTUHYCCKUTE PE3YJITATH U IIPUHOCHA HA NIpEACTaBEHaATa
34 yYaCTHe B KOHKYpPCa TBOPUY€CKa MPOAYKIIHSI.

B yue6HO mocobue Bwseoenue ¢ Linux [Iyoamkamus 1], ot 2018 rox., moa ¢popmara
Ha EJIEKTPOHEH Y4YeOHMK, MaBpeBCKHM pas3riekiaa OCHOBHM TEMH CBBP3aHH C Ta3H
OlepalMOHHATa CUCTEMa, KaTO OCHOBHM (DYHKIIMM, OCHOBHM KOMAaHJIH, TUPEKTOPUH, MUCAHE
Ha CKPHIITOBE, apUTMETHYECKH OIEpalud W JPYyrd, U pa3paboTBa KOHKPETHH NMPUMEPH H
3aJaud 3a YOPaXHEHUs M0 AUCHUIUIMHATA ,,ONepalMoHHU CHUCTeMHU . YIpaXHEHHusATa ca
HAaCOYEHH KBbM Ch3JaBaHE Ha TMPAKTUYECKH YMEHHUs 3a paboTa c omeparioHHaTa CHUCTeMa
JInnykc.

Kanaumarst € 000co0MI HAyYHO-U3CIIEIOBATEIICKUTE CH Pa3pabOTKH B 3 TeMAaTUYHU
obnactH, 0azupaiiku ce NMpPeIUMHO Ha METOJOJIOTHATa U MaTeMaTU4YecKHsl amapar, KOHWTO €
npuiaran. CuuraM, ye KbM IbpBaTa 00JacT, ,,/1300p Ha onTUMaHU MOAENTU U KPUTEPHUH 32
ONTUMAITHOCT NpH 00pabOTKa Ha EeKCIEePUMEHTAJHU JaHHU, MHOBaTMBHUTE W TNPHUHOCHU
CTpaHH C€ OTHACAT MPEIUMHO [0 H3CIEABAaHMATA B O0JaCTTa Ha OMOMEXaHUKaTa Ha
CKEJIETHO-MYCKYyJIHaTa AaKTUBHOCT. MaBpeBCKM OOCTOIHO H3ciieiBa BB3MOXKHOCTHTE Ha
MOJMHOMHUATHUTE (YHKIHMK 32 MOJEIHpaHe Ha OMOMEXaHWYHATa 3aBHCHMOCT  BBPTSI]
MOMEHT — BIJIOBa MO3MIIMS B CTaBaTa, KOSITO OTpa3siBa Bpbh3KaTa MEXIy cUaTa U U3XOJHATa
IBIDKAHA Ha CKEJIETHUSI MYCKYII. MI3BECTHO €, 4e Te3M MOJeNu ca MIMPOKO Mpuiiaranu nmpu 2D
u npu 3D mozpenupaHe Ha TOPT - CTaBEH BI'bJI 3aBUCUMOCTH, OCOOEHO MpPHU M30METPUYHH
KOHTPaKIUM Ha MYCKYJIHH TPYITH OT Pa3JIM4YHU CTaBU. B myOaukanusa 3 u myOaukanus 5,
TOW JT0Ka3Ba, ye XaycnopdoBoTo pa3crosiHue € e(eKTUBEH KPUTEPHid 3a OIIEHKa U U300p Ha
ONITUMAJICH MOJIEJ MPH arpOKCHMHUpPAaHE HA TeHEPHpPaHHW EKCIIEPUMEHTAHU JTaHHU, KaTo TO
CpaBHSBA C YECTO M3IMOJI3BAHUTE MH(POPMAIIMOHHN KPUTEpUHU Ha AKalike U Ha beiic, kakTo u
¢ xputepusat R2 YcraHoBeHO e, cbmo, ye XaycaophoBOTO pa3CTOSHME, KATO OIEHBYEH
KpUTEpHl Mpu 1mojdopa Ha MOJEN, HE 3aBUCH OT pa3Mepa Ha M3BaJlKaTa, KOETO IO MpPaBU
MPUJIOKUM TIPH W3CIIEBAHUS B PA3IMYHU OOJIACTH, 33 Pa3lIMKa OT OCTAHAIHNTE KPHUTEPHUHU.
Anamm3upanu ca u onacHoctu ot “‘overfitting™ wmum ,,underfitting” npu To3u kputepwuii. B
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ny6aukanus 3 ce J0Ka3Ba, ye KpUTepHAT R? e HEemoJXOoAsll OLeHbYeH KPUTEpHi Hpu
aHaJIM3 Ha MOcOoYeHUuTe OMoMexaHWyHH 3aBucuMocTd. [logoOHM pe3ynTatu ca AOKIJIagBaHU
Ha MEXIyHapoJaHa Hay4yHa cpema B AtuHa, [myoaumkamus 22]. Ontumu3upaHeTo Ha
MOAXOJIUTE 3a TEeHepUpaHe Ha TOPr-bI'bJl KPUBU HMa 3HAUYEHUE NpU (PU3HUOJIOTUYHH,
OMOMEXaHMYHHU M KIMHUYHU W3CJIEIBAHU, 3alI0TO IO3BOJISABA J]a CE MPEIH3upa brbJIbT HA
MUKOBUSA TOPr, KOMTO MMa JUMarHOCTHMYHA W MPOTHOCTUYHA CTOMHOCT MpPHU CPaBHUTEIHU
u3CcIeABaHMUs MEXIy TPEHUPAHW U HETPEHHPAaHM JIMLA, KAaKTO M MEXIy 3ApaBU M X0pa ¢
HapyIICHUs B IOPHO-IBUTATEIHUA anlapat WK OLICHsIBaHE Ha CJIeIONePAaTUBHU ChCTOSHUS.

Bpmb3kara Mexay cunata U CKOpPOCTTa Ha MYCKYJIHOTO ChKpAllleHHE, JajieHa OT XU
Yype3 MpaBObI'biIHA Xumnepoboa npe3 1938 roxa. e Ha HUBO M30JIMPAHO MYCKYJIHO BiIakHO. Ta3u
3aBHCUMOCT Ha HMBO MYCKYJIHA Tpyla € HeJOCTaThYHO M35ICHEHA U B MTOBEYETO MyOIMKAIUU
ce wMonenupa c¢ mnoiauHomu. Cbllata 3aBUCHUMOCT, PETUCTpUpaHAa C HM3OKUHETHYEH
JMHAMOMETBD UH 6U60 TIPU XOpa, € MOApPOoOHO H3CleABaHA M aHaIM3MpaHa oT Pamocinas
MagBpeBcKH, KaTO Bb3MOKHOCTH 32 alpKCUMHUpaHe HA TaKbB THUI €KCIIEPUMEHTAIHU JaHHU U
KaTo OIEHBPYHH KPUTEPHUH 32 IMOA00p HA ONTHMATHHA MOJIENH OT Pa3IMYHH KJIACOBE () YHKITHH.
B ny6uukauus 4, npu aHaiu3 Ha JaHHU BBPTSIL MOMEHT — CKOPOCT NMPU KOHIIEHTPUYHU
KOHTPAKIMK Ha (IEKCOPH M €KCTEH30pU Ha JIaKbTHA CTaBa M NPUJIOKEHUE Ha MOJUHOMHU U
curmouanu (pyHkuuu Ha boniman, ca aHanM3MpaHU BB3MOXKHOCTHTE Ha: - 4 KpUTEpUHU 3a
OLIEHKA Ha ONTHUMAJHU MOJEIH OT Pa3JIM4HU KIacoBe (GYHKIUU- KPUTEPUHUTE HAa AKaiike U Ha
beiic, XaycnophoBo pa3cTosiHue 1 MUHUMHU3MPaHEe HA MaKCUMAaIHUSL aOCOMIIOTEH OCTATHK; U -
2 MeToJa 3a pPErpecroHeH aHajiu3, KaTo (UTBAIIM KPUTEPHH — METOJA Ha Haii-MajKuTe
KBaJpaTH W MHHH-Makc MeToJ. IIpencraBeHuWTe YMCIOBU pe3yiATaTH BBPXY MOCOUYCHHUTE
MYCKYJIHU TPYIH IOKa3BaT, Y€ MOJIMHOMHU OT pa3jIMYHU CTENEHU Ca ONTUMAIHUTE MOJEIH,
obaye camMo MpU CUTMOUIHHUTE (PYHKIMH Ha BoiMaH, 3aBUCUMOCTUTE BBPTAIL MOMEHT-
CKOpOCT UMAaT (PU3HUOJIOTUYHO MMOBEICHUE, BKIIOYUTEIHO NPU MPOTHO3MPAHE B JMAIA30H, B
KOWTO HE ca PEerucTpUpaHd JaHHMU, a OT JApyra CTpaHa TEXHUTE MapaMeTpu HMaT SICHO
ThiKoBaHHe. ChIIECTBEH MPUHOC MPU TOBA U3CIIEABAHE Ca JOKA3aTeICTBATa 3a MPeAUMCTBATa
Ha bonma”oBHUTE CUTMOMIM, OT CHIELUANIEH TUII, IPU 3aBUCUMOCTH TOPI— CKOPOCT HAa HUBO
rpyna MYCKyJd, KOETO T'M IpaBU NPEHNOPHbUMUTENHU NPU MOJENHUpAHE U MpeJCKa3BaHE Ha
1oJIOOHM 3aBUCHMOCTH, OLIE MOBEYE Y€ YUCIOBUTE CTOMHOCTH 3a boiimaHoBHTE CUrMOUIH
ca MHOT'O OJIM3KH /10 T€3U Ha ONTUMAIHUTE OJMHOMUATHU Mozenu. Enun ontumanen mozen,
0OCTOIHO Mpenu3upaH ¢ IOCOYSHHs arnapar OT (PUTBAIIM U OLEHBbYHHU KPUTEPUH, MTOJAIIOMAara
OMOMEXaHUYHUSl aHAJIW3 Ha TOBEIEHUETO Ha pa3jIMYHU MYCKYJHHU TpyNH B JaJieHa CTaBa.
ToBa ca mosie3HM 3a IpaKkTUKaTa MOJXOJM, 3alOTO J1aBaT Bb3MOKHOCTH Ja CE CpPaBHABA U
BU3yaJM3upa pa3jiuKaTa B CUJIaTa MEXKJy arOHHUCTU M aHTaroHHCTH, Jla C€ OLEHSBa CHUJIOBA
acUMeTpHs IIPU CHOPTUCTH U NMAUUEHTH U Ip. B cpiiara cratus ca u3ciaeaBaHU U pa3iIMuHU
BapHMaHTH 3a HAauMHA Ha MPEACTaBIHE Ha EKCIEPUMEHTAIHUTE JAHHU U € JI0Ka3aHOo, 4e
ONTHMAJIHUAT MOJEN HAMEPEH IO METOAA Ha Hal-MaJIKUTE KBaJApaTH € €IMH U ChI KOraTro
€KCIIEpUMEHTAJIHUTE IaHHU ca MPEJICTaBEHU KaTO CPEAHU CTOMHOCTU U KaTO 00JIaK OT TOYKH.
[IpeuioxkeH e HOB  KpUTepUd, MHHHU-Makc 3a amnpokcuMmanus (¢puTBaHe) Ha
eKCIIEPUMEHTAIHUTE JIaHHU 3a 3aBUCHUMOCT BBPTSIL MOMEHT-CKOPOCT 3a (IJIEKCOopU U
excreHzopu Ha nakbTs [[y6omuxamusi 4, 29]. bBonuMaHOBM CUTMOWAHM (YHKIMH OT
CHelMalieH TUIl 3a IbPBU BT Ca MPUJIOKEHU 32 CPABHUTEIHH U3CJIEBAHUS C TIOJTUHOMHU MPU
MOJIEJIUpaHe Ha BPb3KaTa MEX,y BbPTSIIUS MOMEHT M CKOPOCTTA 3a (PIIEKCOPH M €KCTEH30pU
Ha JIaKbTHATa CTaBa.

Yact oT Te3u pe3ynTaTH ca JOKJIaJBaHU Ha MEXIyHapoJHa Hay4Ha cpema [B Malmo,
nyoaukamus 17]. TlogxoauTe U pe3yaTaTute OT TE€3W H3CIIEABAHMS Ca MPWIOKEHH U MPH. -
MUIOTHO TPOYYBAaHE HA TOPIr-CKOPOCT KPHUBM HAa E€KCTEH30pUTE Ha KOJSHHA CTaBa U ca

OLICHEHU TIOKa3aTeH 3a aCHMETPHUsl B CHJIaTa MEXIy PHUTAIl U OMOpPEH Kpak [myOJauKanus
28].



Pa3paboTeHusAT MoaX0 C KPUTEPUH 3a OLICHBAaHE Ha ONTHMAIHU MOJEIU U (QUTBaHE
Ha CeKCIICPUMCHTAJHU JAQHHW, € IPHIOKEH W B JAPYrM OOJacTH KaTo: MOAXOJH 3a
[IEHOOOpa3yBaHe Ha CTOKU U yciIyru [myoaukamun 2 u myoankamus 20], nuHeeH mMozen 3a
W3YMCIsIBAHE HAa JOMUHHpAlla BHCOYMHA HA HACaXKICHUS OT ela M TsAXHATa
POM3BOAUTEIHOCT [myOmmkamus 11] u np.

KaTto kputnyna Oenexka, OMX MOCOYMIIA CIETHOTO: NMPH aHAIM3 HAa PE3YIATAaTH B
HSIKOM MYOJMKAINH, B KOMTO OJPOOHO ce 00CHKIAT BH3MOKHOCTH Ha Pa3IM4HU KPUTECPUH
3a OLCHKAa Ha ONTHUMAJIHM MOJEIH, TBBPJEC YECTO JIUICBAT NPOEKIMHTE KBbM OOEKTa Ha
uscnensane. Haii-¢ppananTHo ToBa ce HaOmonaBa B nydaukanus 8. B Hes cbio ymectHo e
OPWIOXKEH MOJO0CH amapaT OT KpPUTEPUH 3a OIeHKa Ha ONTHMAJIHU MOJCIU H
alpoKCUMMpaHe, 3a Jla Ce U3CJIeBa 3aBHCHUMOCTTA MEXIY Ib/DKMHATA Ha depylkara Ha
KOCTEHypKaTa M Oposi Ha Ainara . 3a KajJocT, HUTO B PE3IOMETO, HUTO B 3aKJIIOYEHHETO Ha
nyOnuKanusaTa, C€ CHOMEHaBa OOCKTa Ha M3CJIe[BaHE M HE CTaBa SICHO KakBa €
Ouonornyeckara 1esecho0pa3HOCT Ha MO100HHM 3aBUCHMOCTH U M3CIIeIBaHUS BHOOLIE.

BbB BTOpara TematuyHo obocobena obOsact, b. buomHdpopMaTHuHM H3cJIeABAHHUS
BBbPXY NPOCTPAHCTBEHATA CTPYKTYpPa HA NMPOTEMHMTE, KaTO CHIIHOCTHH, OMX MOCOYMIIA
CIIETHUTE Pe3yNTaTu:

- PazpaborBane Ha 3D pemerpuen HP (xumpodoOHO-TONspeH) MOmen, Karo
pasuimpeHre Ha eBpucTHuYeH anropuTbMm npu 2D pemersuen HP monen, 3a pemaBaHe Ha
npoOJieMa 3a HarbBaHe Ha MPOTCHHU [MyOanKamus 6 u myéaukanus 9];

- Ilpu u3cnenBaHe Ha ONTHUMAIHOCTTAa HA ChbBPEMEHHHMSI TEHETUYEH KOJI, BApUAI[UUTE
KOJIOH /aMHHOKHCEJIMHA W YCTOHYMBOCTTa MYy KBbM IPOCTH MYTall € yCTaHOBEHO, 4e
ONTUMAJHHS KOJI B KOHTEKCTa Ha €BOJIIOIIMOHHOTO Pa3BUTHE Ha OMOJOTHYHUTE BUAOBE HE €
a0COJIFOTHO YCTOWYHB IO OTHOIICHWUE HA MYTaIlUU, KOETO € OMOJIOTMYECKH I1eIeCho0pa3Ho
[my6auxamus 10];

- Pazpaboten e codryep 3a BU3yanu3upaHe Ha MPOTEHHHU, KaTO PEUICHUs Ha podiiema
3a HarbBaHe Ha NpOTenHH, nonyyeHu upe3 HP monena B 2D kBajpaTHa pemieTka; mokasaHo e,
ge copTyepbT € epeKTUBHO CpeACTBO 3a m3cieaBane Ha HP HarpBaHWs Ha MPOTEWHU U 3a
MPENoAaBaTeNCKH 1enu. [myoankamus 12];

- Pazpaboren e monen, 6a3upaH Ha OrpaHMUYCHUSTA Ha KyOMYHA peIIeTKa, KOWTO
reHepupa Bb3MOXKHUTE NMPOTEHHOBU KOH(opmanuu B 3D; BbBeJeH € KoeULUEeHT, KOUTO
MOXKE J1a BapHpa NpH HArbBaHETO CIIOpPEH JIMIICaTa Ha IMPOCTPAHCTBO; YCTAHOBEHO €, e
IPOTEMHOBUTE KOH(POpPMAIMM ca MO-KOMIIAKTHH, C MO-HHCKa EHEeprus W Moxe O Io-
BEPOSITHHU, KOTATO ca B MAJIKO MPOCTPAHCTBO, HO C€ F'eHEepHUpaT Mo-TpyAHo [myoankamus 18];

- Cp3ziazieHu ca moaXoau 3a BM3yanusauus Ha 3D mojen Ha MpOTEeHH, U3MOI3BalKu
JTAaHHH, CbXPAaHEHU B MOJIEKYJISIpHA CTPYKTypa, upe3 codryepHaTa mporpamMa Axa — Mas u
npunoxenne Ha MEL ckpuntose [myboamkanus 19]; B mogoOHa HacoKa € M U3I0JI3BaHETO Ha
KOMITIOThPHA Tpaduka W MaTeMaTHYecKu MOJeNUd 3a cb3fgaBaHe Ha 3D obexktu B
onounHgpopmarrkara [mydaukanus 23].

B rtematmunara obmact (B) Peanu3zamusi Ha ajaropuTMu 4pe3 KOMNKIOTBHPHU
nporpam, 1-p MaBpeBCKH, IMOKa3Ba CHIIMKIONEINYHN HATJIaCH U Bh3MOKHOCTH B 0o0acTTa
Ha uH(pOpMATHKATa M KOMITIOTbPHUTE Hayku. B myOnukanmuure KbM Ta3u oOnacT ca
MPEJICTaBEeHU: - PE3yNTaTH OT MPHIIOKEHHETO Ha paspaboren codryep (Visual Sorting), 3a
MHTEPAKTUBHO MPOCIEASBaHEe HA M3ITBJIHCHUETO Ha ATOPUTMHU 3a COpTHpaHe [MyOIMKaIHs
13];

- Mojen Ha IUGpPOB, MOHMKABAIl MpeoOpa3oBaTesl ¢ TECEH YeCTOTeH auana3oH, 3a GSM
curHai [my6aukanusi 14]; - pesynratu oT nmpoOaius Ha KOJOBE 3a mapaiesiHa 00paboTka Ha
uHpOpMaIMATa TP MHOT033JayeH pPeKUM Ha pabota [myOumkammsi 15]; - naHHmM 3a
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Chb3/aZicHa M TpoOupaHa KOMITIOThpHA Iporpama, KOSATO TIO3BOJISIBA H3YepTaBaHE Ha
HeHacoueH rpad, BU3yanu3alus Ha Hall-KpaTKUSAT T MEXAY J1Ba BbpXa U HaMHpa Heropara
CTOMHOCT;, IIporpamara YJeCcHsBa IpWIaraHeTo Ha aiaropureMa Ha [JlelikcTtpa u
HHTEpIIPETAIMATA Ha pe3yyiTaTuTe [myoaukamus 24].

4. MIPENIOPBKH

- Jla cTecHU iMana3oHa Ha U3CJIeIBAaHUATA CH B ITO-MaJIKO, HO KOHIICTITyaTHO OOBBP3aHH
obnacru;

- Jla mponbIKM W3CIEIBaHHATA CH B O0OjacTTa Ha OWOMEXaHWKaTa Ha CKEJETHO-
MYCKYJIHATa aKTUBHOCT, pa3paboTBaiiku OnoMH(DOpMATHUYHU MOJIEIH;

- Jla pasmmpu u oOoraTu aHAIM3WTE HAa TpEJIaraHUTe OT HEro MOJEIH C
MPEIITOJIOKEHUS BBPXY OOEKTHUTE Ha U3Cle/IBaHe, 0COOCHO B 007acTTa HAa OMOJIOTHSATA U
CBBP3aHU C HEsl HAYKH;

- Jla mpoABIDKY 1a ITyOJIMKYBa B CIIMCAHUS C UMIAKT (PakTop.

3AK/IIOYEHHE. W3cnenosarenckara, MIpernojiaBareiickata W Hay4YHO-TIPUIIOKHATA
aKTUBHOCT Ha KaHJUaTa, IPEeICTaBeHa B PeLIeH3UATa, 10Ka3Ba, ue A-p Paxocias Credanos
MaspeBckn otroBapss Ha usuckBaHusita 1o ui. 24 or 3PACPB u Ha kauecTtBeHuTE U
KOJINYECTBEHU KPUTEPUH 32 pa3BUTHE HA akageMuuyHus cbetaB B FO3Y ,,Heodur Puscku”, 3a
puo0MBaHe Ha akaJeMUYHaTa JJIBXHOCT ,,JO0LEHT . B cBouTe HaydyHW H3CieBaHUS TOU
IpeJulara HOBM METOJIU 3a U3CJIe[iBaHe, CBbP3aHU C 00paboTKa Ha €KCIIEPUMEHTAIHH JJTaHHU U
pa3paboTBa U mpodupa pazHOOOpa3HU KOMIIOTBPHH TEXHUKH U COPTYepHU HPOAYKTH, 3a
IIPOrPaMHOTO OCUTYpsIBaHE HA H3YMCICHMATA, CBBP3aHU C MHOBAaTHMBHATA METOJOJIOTHS.
[lonyyenure pe3yaTaTu HaarpaxaaT CbBPEMEHHUTE IIpelcTaBu B oOjacTra Ha
buonndopmarukata 1 KoMmoTepHUTE HAyKW M CIIOCOOCTBAT 3a Pa3BUBAHE HA 3HAHMUATA U
METOOJIOTUSITA B Pa3Iu4YHU NpWIoxkHU obnactu. [I-p PagocnaB MaBpeBcku mMa akTHBHA
IpernojiaBaTesicka JeHMHOCT M pa3paboTBa PBKOBOJICTBO M HHTEPAKTHBHMU IPOTpaMHU 3a
oOyueHue Ha CTY/IeHTH, KOUTO ca B cpepaTa Ha Mpo(PEeCHOHAITHOTO HAIIPaBJIEHUE Ha KOHKYpCa.

Bb3 ocHOBa Ha W3J0KEHOTO, YOEJIEHO NIaBaM TNOJOXHTEIHA OIIEHKAa Ha Hay4yHara
OPOAYKIMS, NPUIOKHUTE pa3pabOTKU M MpenojaBaTeickara akKTMBHOCT Ha IJI. ac. A-p
Pagocnas CredpanoB MaBpeBckH 3a 3aeMaHe Ha akaJeMHUyHaTa JIbXKHOCT "/loyenm”,
npogpecuonanno  unanpaenenue 4.6. Hugopmamuka u  KomMniOmbpHU  HAYKU
(buoungopmamuxa u  ungopmayuonno - moodenrupame 3a  odpadbomka - Ha
excnepumenmannu Oannu). IlpennaraM Ha yBakaeMUTe wieHOBe Ha HaydHOTO Kypu mo
KOHKYypCa J]a TJIacyBaT MOJOXHUTEIHO U JIa HANPaBIT NpemiokeHne 10 OaKynTeTHUs] ChBET
Ha [Ipupono-maremarndeckus dakynrer Ha KO3V ,Heodur Puncku” na usbepe ri. ac. a-p
Panocnas CredanoB Maspescku 3a ,Jlouent™ B Ilpodecnonanno nampasienue 4.6.
WNudopmaruka 1 koMmoTspHu Hayku (bruonndpopmaruka u MHGOPMAITMOHHO MOJIETUpPaHE 32
o0OpaboTka Ha excnepuMeHTanHu naHHu) B lOrozanagen Yuusepcurer ,,Heoput Puncku” ,
biaroesrpan.

17.10.2019 PemeHsenT: o
rp. brnaroesrpan npod. 1-p Heena IlenueBa, PhD



REVIEW

by: Prof. Nevena Stoyanova Pencheva, PhD,
Department of Anatomy and Physiology, Faculty of Public Health, Health Care and Sport,
South-West University “N. Rilski”, Blagoevgrad, 66, lvan Mihailov Str., 2700;
Phone: 0882 566 895, e-mail: npencheva@swu.bg  nevena pencheva@yahoo.com

REGARDING: The scientific, scientific and applied and professional and academic activity and
production presented by the participants in the competition for holding the academic post
Associate Professor, Professional Field 4.6. Informatics and Computer Sciences (Bioinformatics
and Information Modeling for the Processing of Experimental Data), for Department of
Informatics at the Faculty of Natural Sciences and Mathematics at South-West University "Neofit
Rilski", Blagoevgrad, published in SG no. 52 of July 2, 2019.

I submit this review, in accordance with the Act for the Development of the Academic
Staff in the Republic of Bulgaria, the Rules for its implementation and the criteria for
occupation of the academic position "Associate Professor” at South-West University "Neofit
Rilski", Blagoevgrad, as a member of the scientific jury for this competition, according to the
order of the Rector No. 1458 / 08/30/2019. for the members of the jury and decision of the
scientific jury (Protocol No. 1 of September 12, 2019).

The only candidate for the competition is: Assistant Professor Radoslav Stefanov
Mavrovski, Ph. D. on Informatics, Professional Field 4.6. Informatics and Computer Sciences,
Department of Informatics, Faculty of Mathematics and Natural Sciences, South-West
University "Neofit Rilski", Blagoevgrad

The candidate meets the criteria of the SWU for participation in the competition, which was
duly announced, by a decision of the Academic Council of SWU "Neofit Rilski. He submitted the
necessary documents and materials as required, which is why he was admitted to the University
Committee for Admission of Documents.

1. Information on the candidate career development

Radoslav Stefanov Mavrevski was born on December 27, 1981 in Blagoevgrad. He
graduated from the School of Electrical Engineering, majoring in Communication Technique
in 2000 (profile - Construction and operation of communication systems), and in the same
year was accepted as a student at South-West University "Neofit Rilski”, Blagoevgrad,
specialty Communication Technique and Technology. In 2003 he graduated with a
qualification a specialist in Telecommunications, and in 2006, received a bachelor's degree in
Informatics from the Faculty of Natural Sciences and Mathematics of the SWU. In 2007 he
obtained a postgraduate qualification as a Teacher of Informatics at the same university, and
in 2008 he successfully completed a three-semester master's degree with a qualification
Master in Informatics.

In 2010, Dr. Mavrevski is appointed as a part-time Assistant Professor at the
Department of Informatics at the Faculty of Natural Sciences and Mathematics of the SWU,
where he conducts exercises and participates in research activities. He was appointed full-time
Assistant Professor in 2014.
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In 2011, after participation in a competition, Radoslav Mavrevski was enrolled as a
full-time doctoral student in the same department. He successfully defended his PhD thesis on
"Modeling and Optimization in Biomedical Research” on 17.07.2015 and was awarded with
the educational and scientific academy degree Doctor of Philosophy (Ph.D.) of Informatics,,
Professional Field 4.6. Informatics and Computer Sciences.

In the period of developing his PhD thesis, Radoslav Mavrowski participated in the
following intensive courses: - Training School “New Drugs for Neglected Diseases”, 15-20
October, 2012 Siena, Italy; - DAAD Intensive course "Summability Theory and Statistical
Convergences”, 20-27 August, 2012, Pristina, Kosovo; - DAAD Intensive course
"Applications of the Calculus of Variations and Optimal Control”; - The Smooth and
Nonsmooth Cases ”, July 11-18, 2011, Struga, Macedonia; - DAAD Intensive course
"Symmetry in Science and Art", May 10-16, 2011, Vrnjacka Banja, Serbia.

Dr. Mavrovski is a member of the following scientific societies: - Union of
Mathematicians in Bulgaria, from 2013 until now (membership card and document for paid
membership fees); - Union of Scientists in Bulgaria, Blagoevgrad Branch of 2018 (membership
document); - Society of Digital Information and Wireless Communications (SDIWC - USA,;
Certificate of Membership and Renewal, from 2014); - International Society for Research and
Development (ISRD; Certificate of 2018).

Radoslav Mavrovski is an active member of the University Center for Contemporary
Bioinformatics Research at South-West University "Neofit Rilski" - Blagoevgrad, in which he
performs research activities related to mathematical models and algorithms in bioinformatics.
He is associated with the University Center for Functional Research in Sport and
Kinesitherapy, where he participates in joint research in the field of mathematical modeling
and software for skeletal muscle activity, research on aerobic capacity, joint biomechanics,
etc. In the cource of this collaboration he creates: - software to calculate maximum oxygen
consumption in healthy, untrained men, measured by the Astrnd-Rhyming test; and - software
for calculating the criteria for selecting optimal models for extrapolation of fundamental
relatioships in skeletal muscle biomechanics; - scripts in Matlab for calculating approximation
functions by Mini - MAX method, etc.

In the period 2011 - 2015, the candidate had been a member of the Faculty Council of
the Faculty of Natural Sciences and Mathematics.

Dr. Mavrevski has participated as a member of the scientific teams in 11 research
projects, 4 of which are international (under the programs: INTERREG Greece - Bulgaria
(2007-2013 and 2014-2020), 4 are to the National Science Fund at the Ministry of Education
and Science (2008-2012 and 2014-2018), and 3 to the South-West University .

2. Assessment of the scientific production and activity of the applicant

For the participation in the competition, Assistant Professor Mavrevski presented the
following scientific publications, published after the acquisition of the academic degree
Doctor of Philosophy (PhD):

- 1 e-book as a single author (Ne 1 in the list of publications);

- 15 English-language articles in peer-reviewed and indexed international journals in
Scopus and / or Web of Science; four of the publications are indexed in Web of Science,
thirteen have SJRs and are in journals indexed in Scopus and one is indexed in Zentralblatt.
According to the requirements of the Internal regulations for the development of the academic
staff of SWU “Neofit Rilski” (Art. 87, Para. 1, item 3), there are presented publications that
are equivalent to a monograph work within the meaning of § 10 and 11 of the Supplementary



Provisions - 4 publications with Ne 3, Ne 4, Ne 7 and Ne 8 from the presented list of
publications for participation in the competition. The requirements of art. 88, para. 1 in
relation to art. 82, para. 2, item 2 of the internal regulations are met - it is applied to the
documents for the competition a Protocol (Protocol N01/28.08.2019 R.) for the discussion of
a monographic work or equivalent publications by the Council of the Department of
Informatics at the SWU "Neofit Rilski".

- 7 articles, full text in conference proceedings (2 in English); and 6 abstracts of papers
presented in English at international conferences (numbers of the abstracts from the submitted
list of publications: 17, 18, 19, 22, 23 and 26).

The applicant is the sole author of 2 and the first author in 10 of the publications.

The number of citations to the applicant's publications is 20, 12 of which are in
scientific publications, referenced and indexed in the referenced and indexed in the world-
known databases of scientific information Web of Science and Scopus, 1 in IEEE Xplore and
7 in other databases (EBSCO and Google Scholar, etc.).

The teaching work of Dr. Radoslav Mavrovski is affiliated with South-West
University "Neofit Rilski", where since 2010 (with a general experience in the field - 4 years
and 9 months) he has taught the following lecture or seminar and exercise courses:
Informatics, Operating Systems, Synthesis and Analysis of Algorithms, Programming with R
language, Databases, Research and Nonparametric Statistics of Master's Degree Programs in
Kinesiology and Sports Kinesiology, Methodology of Kinesiology Research and
Nonparametric Statistics, Programming Il, Real-time Computerized Measurement Devices
and Systems, Information Technology, Metrology and Data Processing in Sports. He has
supervised more than 10 graduates and has been a reviewer of more than 20 graduates The
above shows the extensive teaching experience of Mavrevski in computer science and in the
professional field of the competition.

In 52% of the published works, the applicant is the first or the second author, which
proves his active participation in the publications. In the list provided by the applicant, are
indicated 20 quotes that do not contain any self-citations or quotations from graduates, led by
Dr. Mavrevski. Its H index is 2.

3. Evaluation of the scientific and practical results and contributions of the creative
production submitted for participation in the competition.

In the e-Book — “Introduction to Linux” [Publication 1], 2018, Mavrevski introduses
major topics related to this operating system, such as basic functions, basic commands,
directories, scripting, arithmetic operations, and more, and develops specific examples and
Exercise Tasks for the discipline “Operating Systems”. The exercises are aimed at creating
practical skills for working with the Linux operating system.

The candidate has distinguished his research into 3 thematic areas, based mainly on
the methodology and mathematical apparatus, he has applied. | believe that in the first area,
(A)"Selection of criteria for the optimality of models and the corresponding optimal
models in the processing of experimental data', the innovative and contributing aspects are
mainly related to studies in the field of skeletal muscle biomechanics. Mavrevski extensively
examines the possibilities of polynomial functions for modeling the biomechanical relation
torque - angular position in the joint, that reflects the relationship between the force and the
initial length of the skeletal muscle. It is known that these models are widely used in 2D and
3D torque - joint angle modeling, especially for isometric contractions of muscle groups in
different joints. In publication 3 and publication 5, he proves that the Hausdorff distance
can be effectively used as an evaluation criterion for selecting the optimal model when
approximating the generated experimental data by comparing it with the commonly used
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Akayke and Bayesian information criteria, as well as with the criterion R2. It is also found
that the Hausdorff distance, as an evaluation criterion for the selection of a model, does not
depend on the sample size, which makes it applicable to studies in different fields, unlike
other criteria, as well as the dangers of overfitting or underfitting. In publication 3, it is
proved that the R? criterion is an inappropriate evaluation criterion when analyzing the
indicated biomechanical relations. Similar results were reported at an international scientific
meeting in Athens [publication 22]. The optimization of approaches for generating torque-
angle curves is important in physiological, biomechanical and clinical studies because it
allows us to precise the angle of the peak-torque, which has diagnostic and prognostic value
in comparative studies between trained and untrained individuals, as well as between healthy
and people with impaired musculoskeletal system or post-operative condition assessment.

The relationship between the force and velocity of muscle contraction given by Hill
through rectangular hyperbola in 1938, is at the level of isolated muscle fiber. This relationship at
the level of muscle-group is not well understood and is modeled with polynomials in most
publications. The same relation, recorded in vivo with isokinetic dynamometer in humans, has
been extensively studied and analyzed by Radoslav Mavrovski, as opportunities to approximate
this type of experimental data and to use various criteria for selection of the optimal models,
visualized by respective curves, from different classes of functions. In publication 4, for the
processing of torque- velocity data in concentric contractions of elbow flexors and extensors by
application of polynomials and Boltzmann sigmoids, the possibilities of 4 criteria - the Akayke
and Bayesian information criteria, Hausdorff distance and minimizing the maximum absolute
residual, as well as 2 methods of regression analysis (fitting criteria - least squares method and
mini-max method), are analysed. The numerical results, presented for the indicated muscle
groups, show that polynomials of different degrees are the optimal models, however, only for
Boltzmann sigmoid functions, the torque - velocity relationships have physiological behavior,
including when predicting a range in which no data are registered, but on the other hand, their
parameters are clearly interpreted. Significant contribution to this study is the evidence of the
benefits of Boltzmann sigmoids applied at torque-velocity relationships at the muscle group level,
which makes them more appropriate for modeling and predicting such relations, especially since
the numerical values for Boltzmann sigmoids are very close to those of optimal polynomial
models. In fact, an optimal model, thoroughly refined with the described apparatus, assists the
biomechanical analysis of the behavior of different muscle groups in a given joint. These
approaches are useful in comparing and visualizing differences in strength between agonist and
antagonist muscle groups, or in evaluating force asymmetry in athletes and patients, etc.

In the same article, different variants of how the experimental data are presented are
explored and it is proved that the optimal model found using the least squares method is the same
when the experimental data are presented as averages and as a point cloud. A new criterion, a
mini-max, for the approximation (fit) of experimental torque-velocity dependence data for elbow
flexors and extensors has been proposed [publication 4 and publication 29]. In fact, this special
type Boltzmann sigmoid functions were first applied for comparative studies with polynomials in
modeling the relationship between torque and velocity for this elbow muscle groups. Some of
these results were reported at an international scientific meeting [in Malmg, publication 17].
The approaches and results of these studies were also applied to: - a pilot study of torque-
velocity curves of knee joint extensors, and strength asymmetry indices between kicking and
supporting leg were evaluated. [Publication 28]. The  optimality  criteria  approach
developed, has been applied in other areas as well: - approaches for pricing of goods and
services [publication 2 and publication 20]; - linear model for calculating the dominant
height of fir stands and their productivity [publication 11], etc.

As a critical remark, | would point out the following: when analyzing results in some
publications, which discuss in detail the possibilities of different criteria for estimating
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optimal models, projections to the subject of the study are often missing. Most notably, this
was observed in Publication 8. In it also appropriately applied a similar apparatus of criteria
for estimating optimal models and approximations to investigate the relationship between the
length of the turtle's shell and the number of eggs. Unfortunately, neither the summary, nor in
the conclusion of the publication, mentions the object of study and it is not clear what is the
biological relevance of such relationships and studies at all.

In the second thematic area, b. Bioinformatic studies on the spatial structure of
proteins, as essential, | would point out the following results:

- Development of a 3D lattice HP (hydrophobic-polar) model, as an extension of the
heuristic algorithm in the 2D lattice HP model, to solve the problem of protein folding
[publications 6 and publication 9];

- When examining the optimality of the current genetic code, the variations codon-
amino acid and its resistance to simple mutations, it has been found that the optimal code, in
the context of the evolutionary development of biological species, is not absolutely resistant
to mutations, which is biologically appropriate [publication 10];

- Protein visualization software has been developed to address the problem of protein
folding obtained by the HP model in a 2D square grid; the software is an effective tool for
researching HP protein folding and for teaching purposes [publication 12];

- A model has been developed, that generates possible protein conformations in 3D
and is based on the constraints of a cubic lattice; for this purpose a coefficient has been
introduced, which can vary with folding, according to restrictions and lack of space; protein
conformations, that are difficult to generate, are found to be more compact, have lower energy,
are located in a small space, and may be more likely to be realized in nature [publication 18];

- Approaches have been developed to visualize a 3D protein model using data stored
in a molecular structure using the Axa-Maya software using MEL scripts [publication 19];
the use of computer graphics and mathematical models to create 3D objects in bioinformatics
is a similar trend [publication 23].

In the field of (B) Implementation of algorithms through computer programs, Dr.
Mavrevski demonstrates encyclopedic attitudes and capabilities in the field of bioinformatics
and computer science. The publications in this field present: - Results from the application of
developed software (Visual Sorting) for interactive tracking of the performance of sorting
algorithms [publication 13]; - model of decreasing digital converter with narrow frequency
range for GSM signal [publication 14]; - results from probation of codes for parallel
processing of information in multitasking, mode of operation [publication 15]; - data for a
computer program developed, that allows drawing of the non-directional graph, visualizes the
shortest path between two peaks and finds its value; the program facilitates the
implementation of Dijkstra's algorithm in programming and interpretation of results
[publication 24].

4. Recommendations

- | recommend to narrow the scope of his research to fewer areas that are conceptually
motivated;

- To continue his research work in the field of skeletal muscle biomechanics, using
bioinformatics approaches for modeling;

- To expand the analysis of the proposed models with assumptions about the object of
the study and practical needs, especially in the area of the biology and related sciences;

- To continue his publish activity in the journals with impact factor.



Conclusion. The research, teaching and applied activity of the candidate, presented in
the review, shows that Dr. Radoslav Stefanov Mavrevski meets the requirements of Art. 24 of
the ADASRB and the qualitative and quantitative criteria for the development of the academic
staff at SWU “Neofit Rilski”, for the academic position “Associate Professor”. In his
research, he propose new methods related with modeling and processing of experimental data
and develops software programs for calculations, ensuring the innovative methodology. The
results obtained, build on current concepts in the field of Bioinformatics and Computer
Science and contribute to the development of knowledge and methodology in various fields of
application.

All the arguments presented, are reasons to give a positive assessment of the scientific

production, applied developments and teaching activity of Assistant Professor Radoslav
Stefanov Mavrevski, PhD for the occupation of the academic position "Associate
Professor’ in Professional field 4.6. | suggest to the honorary members of the Scientific Jury,
to vote positively, and recommend to the scientific jury to propose to the Council of the
Faculty of Mathematics and Natural Sciences of the South-West University "Neofit Rilski" to
choose Assistant Professor Radoslav Stefanov Mavrevski, PhD for Associate Professor in
Professional field: 4.6. Informatics and Computer Sciences (Bioinformatics and Information
Modeling for the Processing of Experimental Data) at the South-West University "Neofit
Rilski" - Blagoevgrad.

Date: 19.10. 2019 Reviewer: ...,
Blagoevgrad Prof. Nevena Pencheva, PhD



