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PEIIEHSI1Ifl
no KoHKypc 3a saeMaHe Ha aKaAeMr.rqHa 4rrtxHocT ,,4oqeHT" ro
upo$ecuonamro HanpaBJreHr{e 5.2,,Erexrporexu[Ka, eJreKTpoHr{Ka H

aBToMarrrKa", cnequarHoct,,Erempol,rcMepBareJrHa rexHI{Ka", o6xnen r,{B
6p.l0l/27.11.2025 r.

c KaHAr,rAar: r:r. ac.I-p rrHx. EoNugap flerxos [Ny4xer
Peqensenr: B epa Aurerosa AHrenoea-flurraurpo Ba", A-p, ryo(b.

1. O6uru rroJrolreHrrs u Guorpar[uqHlr AarrHr{

B rourcypca 3a ,,AorIeHTo' rro HanpaBJreHrre 5.2 ,,EreKrporexuprxa eJreKTpoHr{Ka rI
aBToMarlIKa", cfleqvarHoc:r ,,Elextpol,I3MepBareJlHa rexHrrKa" g TexHuqecK]rfl yHI,IBepcI{Ter -Co$r,rx /TY - Co$rnl, enoaat.qoryMeHTr4 caMo eAr.rH KaHAr.rAar: a-p Eoxz4ap flefl<os fixygxes,
uraBeH acr{creHT KBM KareApa ,,Tlu$opuaquoHHo-r43MepBarenHa rexHr,rKa" upu Oaxy.nrer
Asrol{aruKa. Kan4r,rgamr e noryrrr.rr o6pa:oeareJrna H rna-rru$uraqr{oHHa crerreu ,,Mailrcrrp"
npes 201I r. s TY - Co(fux. B nepuo4a 2011-2015 r. e AoKropaur e TY - Co$nx, r<aro npes 2015
r. e [onyqun o6pasonateJrHara u HaflHara crerreH,,,qoxTopoo u upo$ecuoHilJluo uanpavleuue 5.2

,,ErerrporexHzxa, eJIeKTpoHI,IKa rr aBToMarrma" c 4l.IceprauvoHeH TpyA Ha reMa,,Metpororuuuo
oc[rypflBaHe Ha rrpoqecrrre npu r{3MepBaHe na eu6paqur4". Or 2014 r. rc 2016 r. e acr{creHr B

TY - Cotfnfl, a or 2016 r. e HIaBeH ac[creuT KlM Kare.qpa ,,?Iu$opuaur{oHHo-r43MepBareJrua
TexHuKa" na TY - Co$ux. CnaseHra ca r{3r{cKBaHur"ra Ha u.ir. 19, t. I u 2 or flpavuJrHrrKa 3a
ycJIoBI{.,ITa vpepla 3a 3aeMaHe Ha aKaAeMr,rqHH AJrbxHocrn s TY - Co$rar /IIYP3A,{uTY-C/.

Komypcrr e o6sseu r firpxaren BecrHr.rK, 6p.l0l or 27 noeuepu2025 roArrHa, 863
ocHoBa Ha pe[IeHlre na (DaxynrerH]rrr cbBer Ha Sarylrer ,,ABToMarr.rKaoo. (Dopuanurare

r.r3prcKBaHr,r, BbB BpT3Ka c nporleAypaTa ca pr3rrBnHeHr{ e neo6xo4zMr4Te cpoKoBe.

2. O6qo oflucaur.re Ha rrpeAcraBeurrre MareprraJrr.r

KangIa4ar"rr e [peAcraBhJr 3a perleHsr{paHe v1gtta;crlt.e B KoHxypca o6ryo 27 TpyAa, Kor4ro

He rroBTapsr rrpeAcraBeHr4Te 3a nprgo6nrane na o6pasoBareJrHara u Hayqna cTerreH ,goKrop".
Otresu rpyAoBe eAVH e uouorpaSux clc 3arJraBrre: ,,MerpororuqHo ocvryp.sBaHe Hanpoqecrrre
npr ra;lr,r6pr{paHe Ha JTeHToBH Be3Hrr c xanra6puparqx Beprzrlr", uy6mxyraua rrpes 2025 t.,
r.rsAareJrcrBo na TY - CoQux. .{na4ecer rlr rrrecr ca crarvwr B HayqHra crtvrcanufl. r{ AoKJraAr.r Ha

nou$epenqurz, uy6nuryeaHrr B reprroAa 2011 - 2024 r. BcuqKu rpeAcraBeHr{ Tpy.{oBe ce
perlerur,rpar. EAuua,{ecer orrpyAoBere cape$epupaHrktr.rH,qercr,rpaHpr B cBeroBHure6azupLalrrrrvt
(nczurure 11 r Scopus, a 6 u u Web of Science). fly6nzraqzzre n nepe$epilpanru3pLalnflrt
TpyAoBe ua xouSepeHIIVH ca 1 8. flocoqen araB ciluclsKa rroA J\! 15 ny6nnKaqr.rfl rre e rpeAcraBeHa
B rIbJIeH Texcr I,I He nplrctcrBa r Cnparxara ga Ir3tIbJIHeHLIe Ha MI4HI4M[IIHVTe Ir3rrcrr,amyrfl. 3a
KoHrypca. Or uy6nzxaqr{Izre e nepe{epupanr u34a:aw, 5 ca ny6nNxaqun n lo,4zuurnxa na TY
- Co$ux, 4 n ,,Etm:apcxo cIrpIcaHLIe 3a IrHxeHepHo [poeKTupaHe", 1 B ,,l43Becrufl Ha ctlo3a Ha

)rtIeHI,ITe - Crueen, 6 ca 4orna4v, v:3necelalu Ha Hayq:au ronSepeuqyrvruT crtMrto3krpu :rlac u 2 s
rp. Oxpu4. flpuroxeHa e uo4po6ua clpaBKa sa 18 Hesasvrcvvrn \Lrrvrpalnfl. Ha rpyAoBere Ha

lr.ala4rr4a'raB ugrauufl,IrHAeKcrrpaHlr n Scopus, or Kor4To 13 ca or qyxAecrpaHHr.r aBToprr. k. ac.

.{xy,4xer e rpeAcraBrrJr or flareuruo BeroMcrBo na P. Ernrapvs. ilare:rrT sa nso6pereurle u
cBilAerencrBa 3a perrrcrp*rpar.r ABa noJresHr.r MoAeJra, c Kor{To yqacrBa B KoHxypca c'sc 120 Toqrr{
B rpyla rrora3areJrrr E, upra MLrHr{MzurHo pr3prcxBaul{ 3a ,loueHT" - 0. B rpyrra nora3arenu 3, 3a

KOf,TO MktHrrMaJrHr.rre r{3prcKBaHufl,3aaRaIeMr4qHaTa.{r6xHocr,,goqeHT" s TY - Co$ux ca 0 roxlr,
ur. ac. ,{xy4xer e npeAcraBzn'3 ny6nuxa\hu cLrM[aKT {axrop, Kokrro cnopeA IIYP3AflnTY-
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C ce olleH.f,Bar Ha 30 ToqKV. He ca [peAcraBeH]r AoKyMeHTr{ 3a ]yrtacrvre B Ha)nrHr,r flpoerTr{,
B:bnpeKH ue e 6uorpa$raxra cI{ KaHAI{Aarbr rocoqBa 6 upoerta 6es 4a yroqHrrBa poJrflra cLt rlpu
PI3IIbJIHCHI4ETO TIM.

3. O6rua xaparcTep[crrrKa Ha HayrruorrlcJreAoBareJrcmara r{ HaJ rrro-[prrJroxrrara
Iefinocr Ha KaHArrAara

B uepuoga Z0ll -2025 r. HayqHol43cfleAoBarencKara r.r HayqHo-flpunoxHara 4efiuocr ua
rJL ac. A-p EoNn4ap flerr<oe fixygxen e Hacoqeua KbM axryrunu npo6leuu s o6racrra Ha
I,BMepBaTeJIHaTa TexHIIKa, MeTpOJIOfl4rTa, Il3MepBaTenHVTe CIICTeMLI n O6pa6Orxara Ua
I{3MepBareJIHH AaHHI{, c aKrIeHT Bbpxy paspa6oreanero Ha HoBr{ rmMepBareJrHr.r MeroArr,
BLIpTyanHI{ I,rcMepBaTeJIHI4 rrHCTpyMeHTI4, Cr{CTeMr4 3a MOHr.{TOpr.rHr r4 aHZUII43 Ha r43MepBaTeJrHr4

AaHlavt, KaKTo LI Bbpxy u3cneltBa:r,vls s o6racrra Ha HepirpyrxaBarq (6ux upegroxtrJra TepMr,rHa

,,6espaepyururereH" ) r<on:rpon Ha Marep[aJrz r,r ceH3opHr{ cr4creMr{. LIlc,;iregearuvtflTa ca B rrbJrHo

cborBercrBl{e c HayqHa o6nacr 5.2 ,,ErexrpotexH}rKa, eJreKTponrrKa v aBToMarLrKa" u
c[eq?IaJlHoct ,,EreKTpoI{3MepBareJrHa rexHr,rKaoo v xapaKTepkrgupar tJI. ac. IxyZxye Karo
I43cJreAoBaren c pa3HocrpaHHrr r,rHTepecu rr MHoro 4o6pa npo$ecuoHirJrHa [oAroroBKa.

OcuoeHo HarIpaBJIeHI,Ie B Haf{HarapaioraHa KaH4u.qara npeAcraBJr.[Bar r,r3cJreABanyrlrTa)

cBr,p3aHH c MerpoJlon{qHoro ocurypflBaHe Ha }r3MepBaHr{flTa n paspa6orranero Ha
MareMaruqecKa MoreJII{ kr MeroALrKH 3a raru6pupaue na r.r3MepBareJrHkt clrcreMl{. B
xa6utrunaBoHHtl rpya [B4] ca paspa5oreHr.r MareMarrrqecKrr MoAeIrLt Ha flpoqecure rrprr
nanu6pupane ua xaru6pupalqu Bepr,rru kt rrpvt xaru6pupane Ha JreHToBlr Be3Hpr c rroMorrlTa Ha
TaKrrBa Bepzrrr. Ana.nnerapanu ca BJrr4flerrllrre tfar<ropra B6pxy orAeJrHr4re erarru Ha
rama6paquoHHr{Te [polleAyplt, paspa6orenrE ca 6ro4xerr{ Ha Heo[peAeJreHocr r,r ca rpeAJroxeHr,r
[paKTIlrIecKI,I npunoxIEMl{ Merolr{Kr{ 3a r43BtprrrBaHe ua ra-uu6paquoHHr{Te rrporleAypr.r, Kor.rro
Morar ALIpeKTHo Aa 6tAar BHeApeHIa e 4efinocr"ra ua xalu6pupaqu.ua6oparoprzra. B ny6nr.ffiaquu
[f8.12, f8.15] capaspa6oreHlr cucreMuzarwm6prrpaHe Ha aKceJrepoMerpr{ c Br,rpryaJreu eruuroH,
KaKTo I4 sa orIpeAeJIrIHe Ha roefiuqzenr na npeo6pa3yBaHe 14 orIeHKa Ha HeonpeAeJreuocrra Ha
Lr3MepBaHrIrITa npn ranz6pkrpame ua nn6poupeo6pasysar:eJrr{ rro MeroAa Ha cpaBHeHVe.

fpyua HafrHrr pesyJrrarv e cBbp3aHa c Hep,repyruaBalJkrfl KoHTpon Ha MeralrHr4 r{
$epouaruurulr MarepI,IaIIu. B nyltuKarlr4rrre ca a*a:liu3upankr pa3rruquz $uszurut MsroAu 3a
Hepa3pyrlraBalll KoHTpoJr, BKrroqr.rrerHo MeroAu, ocHoBaHr{ Ha eQexra Ha Eapxaysen,
MafH[ITOaKyCTI4tIHa e]ltrdI,oufl., yJrrp{BByKOBr{ MeTOAr4 }r t{3MepBaHe Ha TepMOeJreKTpOABr,rXeU{a

cr.rna. YcrasoBeHl4 ca Kopenaqul{ Mex,4y Hepa3pyrrraBarrlr{Te unoopnraqnoHHrr fiapaMerpr4
(nanpexenue Ha MarHkrrmv:fl rrryM, MafHuroaKycrr,rqna evtuckrfi.. cKopocr Ir 3arvxBaHe Ha
yJITpiBByKa, TepMoeJreKTpurrHo Hanpexeuue) u crpyKTypHHTe r{ MexaHr{qHrrre xapaKTepr,rcrrrKr{
Ha Mera"IIHI{Te MarepI4aIIIa. Paspa6oreua e rr e orlTr,rMr{3rrpaHa aBToMarktgupaHaMoAyJrHa cprcreMa
MULTITEST sa roNInreKCHo Ir3cJIoABaHe Ha crpyrr"ypara n csoitcrBara Ha MeriurHrr Marepr{aJrn
vpes rou6uHl,IpaHe Ha H.rrKoJrKo He3aBr{crrMr{ r.r3MepBareJrHrr MeroAa 117.3,17.7,18.4, f8.7].

B o6racrra Ha ceH3opHrrre rexHoJrorvtu u 6raocensopure r.lr. ac. .{xy4xeB e r,r3Bbprrrr,rJr

sa4rn6oueuu eKcrrepuMeHTiuIHI{ r43cneABaHrr, 3a BJrrrflHr4sro Ha oKoJrHara cpeAa Bbpxy
LBMepBaTeJIHI'I clrcreMu. 9pes lprrJroxeHue Ha MeroArrre Ha MareMarprqecKo MoAerupaHs,
cI,IMyJraIIpu I{ eKcrlepuMeHTiurHa BaJfiiI\arrytfl e [ocTr4rHaTa vHTefpaqrur Ha TeopeTr{qHr{ r{
rIpI{JIoxHLr noAxoAt4. flpore4enz ca exclepr{MeHTaJrHr4 rr3cJreABaHr.rfl.:rraerrkrfl:r,ilero Ha npaxoBrl
rlacratlfi u ocBereHocr Bbpxy pa6otata ua un$pavepBeHr4 ceH3op]r 3a AerexrlIas Ha o6errr,r, Karo
ilonf{eHl{Te pe3ynrarl4 ca MoAenI{paHrL rlpes 6ranapua nor[crt4rrHa perpecufl [f7. 1]. Pa:pa6oreuu
ca MareMarrrqecK[ MoAeJrz Ha npouecure B aMrrepoMerpr,rrrHr4 6uocensoprz , dasupauw Ha rrrrHr-
IIoHr eH3IrMHa KI{HeTilKa, KaTO Ca AHiaJr?t3ktpaHu BJIrIJTH:AflTA HA [IapaMeTpr{ KaTO MaKCI{MiuIHa
eH3rIMHa cropocr 14 MoAyJI na Trzne Bbpxy Merpororuqrrzre xaparTepvcrrrrr.r na 6uoceusopr,rre.
?I:cnegnana e II ilprrJloxrlMocrra Ha pmrlrqHlr MeroAr.r 3a orrpeAeJrrHe Ha rpaHr,rrlara Ha Aererrlrnr
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(LOD) rpll enerTpoxl4Mt4rlHrr 6uocensopu, Karo e a;aautvzvpaHa r,rHTeprperaururoHHara crofinocr
Ha ro3l4 rlapaMer:bp npE rlpaKrl4rrecKoro rz3[oJr3BaHe na 6uocengopHrz czcrel/,u 1f7.2, f8.10,
f8.111.

rlacr or HayqHure LI3cJIeABaHI{, ca HacoqeHu KbM eneprnfina eQerrurnocr H exoJrorraqHu
rlpl'rJloxeHux (uo4elnpane v [porHo3r,rpaHe Ha KaqecrBoro Ha arrrroc(fiepuux nrc4yx).
I'lsrtpmenu ca I43cJIeABaHV, Btpxy cr4creMz 3a rroBr.ruraBaHe Ha eneprufiuara eQerrr,mnocr qpe3
Ir3rIOJI3BaHe Ha rIaHeJIrr oT peqr.rKJllrpyeMll MaTepr{nfllr, qpI,I KoIITO CA AHAJrul3,fipAHyr
TeMneparypHl,ITe pexl{Mt4 [pr4 pa3rurrHr.r KoHcrpyKTt4BHr{ pelreur,r, sa nogo6prBaHe Ha
TolJIuHHoro 3aAbpxaHe [f7.8]. rlpes usuonsBaHe Ha crarr.rcrr{secxr,r MeroAr,r kr {rJrropt4TMr,r Ha
MaIIrpIHHoro o6yrenue ca paspa6oreHlr MoAenil 3a rrporuo3t4paHe Ha KoHrleHTpaqunra na $nuu
lpaxoBr.r qacrHtlt4 PM10 B tpaAcKI,I ycJIoBI.ur. IrlgnonssaHu ca noAxoAr,r Karo MHoxecrBeHa
nvnefisa perpecl,IJl, ARIMA Mo.qeJrI{ I4 I,I3KycrBeHr{ HeBpoHHvr Mpe)Kvt, Karo e [oKa3aHo, qe
nenunefiuure MoAeJIkt ocuryptrBar rro-BrrcoKa roqHocr ilplr nporHo3r4paHe Ha cJroxHrr
eKororl{qHt4 n:auuo4eficteux [31 . 1, 331 .21. Pe:yararure ca cBuAereJrcrBo sa cnoco6Hocrra Ha
KAI{AIdAaTA Aa rIpI4JIara HayqHLI MeToAr4 B ilHTepAucrtrmrnr,rHapHr,r [prrJroxeHzf, c peaJrHo coqrraJrHo
14 eKoJrorl.I!fi{o 3HaqeH[e.

Kan4ra4arrr I{Ma Hayqun p*yJITarIr z e o6racrra Ha eHeprxfinure cucreMrpt c7creMure
3a cBxpaHeHlae Ha eHeprufl. flpone4en e eKcIrepI{MeHTiIJreH cpaBHr4TeJrerr aHaJrH3 Ha JrlrTr.reBo-
fionnu 6arepuirnu clrcreMrr c pasrr4rrHu KaroAHr,r vra"repvutw (NCA u LFP), r43rroJnBaHrr B MaJrKr4

rpaAcKr{ eleKTpuqecxn u xn6prlAHrr rrpeBo3Ht4 cpeAcrna. Pa:pa6oreHa e eKc[epAMeHTaJrHa
clrcreMa 3a clxpaHeEue v ylpaBneHue Ha eHepru.fl c [HTerpktpaHa cr4creMa 3a ynpaBJreHile Ha
6areputra, KaKTo pI MeroA 3a onpeAeJlf,He Ha cbcrorHr,rero Ha 3apexAane rrpes Kopexr{rur Ha
rpernKr{re uprr KynoHoroto 6poeue [331.3].

Ctlqecrnen A.sr B Haf{Ho-npl4JloxHara gefiuocr Ha KaH.qr,qara 3aeMar pa:pa6orxure n
o6lacrra Ha Blzpryanuu I,BMepBaTeJIHLI cprcreMr,r r4 t4HcrpyMeHTrr, peafl:rt3rlrpauu ocHoBHo B
flporpaMlrara cpeAa LabVIEW. Paspa6orenu caBktpryaJrHr,r uHcrp)rMeHrrr 3a H3MepBaHe :naMaca)
TeMneparypa, su6paguu u l.pyru Susuvul,t Berr4.rrt4:akr, KaKTo ur cucrevrr 3a aBToMarv3WaHa
o6pa6orxa vI amurvl3 Ha Lr3MepBareJIHV AaHHrr. gacr or paspa6orrrrre BKJrroqBar lrHTerpaqr4f, Ha
xap.(yepHer marSopuz rato Arduino, NI ELVIS II, ronapnu KJrerKrr r.r repMoABofir<r.r crc
coSryepnr.r I4HcrpyMeHTI4 3a Br4syutkr3a\utfl., o6pa6orra u xunulpupaHe Ha r6MepBaHr{.rrra.
flpe4noxeur ca aJtopHTMI{ 3a rrporpaMHa KoMrreHcaqrur Ha rperrrKu, Hanpr,rMep 3a HaMiIJrflBaHe
Ha BJILIsHIrero ua xone6a'I,iuttffaHa 3axpaHBarqoro HaflpexeHr.re IIpI4 krcMepBa]Fl:1lfl, c reH3oAarqrrqz,
KaKTo I4 MeroALt 3a aBToMarH3I{paHo o[peAeJrflHe na roefizqveyrrvt na npeo6pagyBane vt

HeorrpeAerreHocrrr upra rcalu6pupaHe ua upeo6pasyBareJrv 117.4,f7.6,18.2, f8.6, f8.13, f8.16,
f8.17, f8.181.

rlacr or uy6avraqzrate o6xnaqar p$ynrar?r, cBbp3aHlr c paspa6orBauero n
rr3cJre.4BaHero Ha I.BMepBareJrHI{ npeo6pa:yearelrur t4 ceH3opHr4 cr{creMz. Paspa6orenrn ca
KalaIII{TnBHkt npeo6pasyrareJrr{ 3a I,BMepBaHe Ha nrauefinn kt buroBr{ npeMecrBaHllr,
BKJrIoqIuITeJrHo npeo6pasyearelrtt c eAIroBpeMeHHo rr3MeHeHr4e rra pa3cTof,Hzero I,r

[puflo(pl{Banero Ha eJreKTpoAr4Te. flonyueuu ca MareMaruqecKrr MoAeJrrr, onucBar]d[
3aBITCI4MOCTTa MeXAy feoMeTpEqHI4Te rrapaMeTpv Ha eJreKTpoAr{Te r,r I43MepBaHI4f, KarrarII{TeT,
Karo pe3yJITarI,ITe ca n,arv4vpaHtr -rrp* eKcnepr4MeHTEIJrHra r.BMepBaHr,rfl. 9acr or paspa6orr<ure
uMar vI o6pasonarenuo rlpvnoxsHkte, Karo ca rrpe.qHa3HaqeHu 3a Lr3rroJl3Bane n la6oparopur,r
)mpaxHeHur rro HeeneKTpr{qecKr{ rcMepBaHr4tr [f7.5, f8.8, f8.14].

flareutrr Ns 67542 81 - ,,Ycr:poficreo 3a Ar,rcraHrlr,roHHo ylpaBJreHkre Ha cre1unktreJrprre
na xu6pn4uo npeBo3Ho cpegcrro" u lBara rroJreeur,r MoAena xb 5049 Ul - ,,C1acreMa 3a
eJIeKTpoMexaHuqHo 3aABLrxBaHe na xu6pugno [peBo3Ho cpe4crno" z Ns 5050 U1 *,,CucreMa 3a
eJleKTpoMexaHrrtrno 3aABI{xBaHe na xu6prguo npeBo3uo cpeAcrBo c Arrcraurlr4ouHo yrrpaBreHue"
ca AOKIBaTeJICTBO 3a peaJIHa IIpLUIOI(UMOCT I{a UO0TLITHaTV OT KaHALIAaTa p%yJITaTII.
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HaytrouscJleAoBarencrara 4efiHocr Ha r:r. ac. ,{NyaxeB ce xaparTepr,r3r,rpa c u}rpor
TeMaruqeH o6xrat, 4o6pa lfimepAr,rcqurrJrlrHapHocr r.r HacoqeHocr KbM peuraBaHe Ha [paKTurrecKu
3uarlt4Mrr I,IHxeHepHI4 3a4aqr4. flocrr,rrnarure pe3yJrrarr.r HaMr,rpar [p[JroxeHrre KaKTo B Hafrur{Te
kr3clre4Bauvtfl., TaKa vr B MerpoJrorrrqHara u r,rnxeHepHara npaKTr{Ka u o6pa:orarenuo
rrplrJroxeHr,re.

4. Oqenra Ha rreAaroruqecxara noAroroBxa u gefinocr rra KaII,qIrIara

flpes uocneAHl4Te 3 yre6uz roAr.rHr,r KaH.qr{Aarbr e r43Hacf,Jr reKufikr s TY - CoQur uo 4
Ar4Cqr{nJrr.rHr,r Ha 6rnrapcxr.r e3HK B cfleq]raJrHocrr{Te ,,ABToMaruKa, uusopuaqzouua v
yflpaBnjIBalrla rexHuKa" u ,,MetpoJtotlx{ u I{3MepBareJIHa rexHuKa", e o6eN{ 204 nexquoHHr4 rraca

u to 2 AI4ctIunJIuHI{ Ha aHnrl4ficxz eszK B cnequaJlHocrr4Te ,,TluSopuaqr4oHHrr rexHonorrrr4 3a
yrIpaBJIeHue Ha 6Iasueca" u ,,LktaycrplraJrHo r4H)KeHepcrBoo' B o6eu 30 qaca JreKuurr. O6rqo sa
[ocJIeAH[re rpI,I aKaAeMr,IqHI,I roAr{HLt, r:r. ac. Eoxngap ,{xyaxee e [poBeJr 234'mca JreKrlr.rra B

TY - Co(fux. fle4arorraqecKara Aefinocr Ha :r.al1vrAara 3Haqr{TeJrHo HaAxBbpJrr{ MraHrrMirrrHtlTe
Ia3I4cKBaHLr 30 qaca JIeKIII4I4 B rrora3areJr x{, crmacuo ITVP3AIsTY-C. flpraeuau, qe ur. ac.
EoNn4ap,{xy4xen e Harpy[afl neo6xo4uvrvtfl orrrr 3a aKareMr{lrHara AnbxHocr ,,AorIeHT".

5. OcnosHr.r HayqHr{ r,r Hayrrno-flprrJroxHrr nprrHocrr

B npe4craneHr{re HayrrHr,r rpylose rll. ac. flxy4xen pe3yJrrarr4Tq c HayrreH xapamTep ca
s o6racrra Ha rl3MepBarenHrrre Mero.qkt, Merponorr4;rra u MoAeJrl4paHero Ha cJIoxHI{
I,BMepBaTeJrHrr npoqeclr :

l. Paspa6oreH e Ir.trJlocreH MareMarrrqecKr4 r4 r{3MepBareireH MoAeJr Ha npoqeca Ha
ranu6pupane Ha JIeHToBIT Be3HIa c ranz6puparrla Bepr,rra, BKJrroqBarrI aHaJrr{Tr{rrHo orr}rcaHr4e Ha
3aBzcl4Mocrure MexAy ocHoBHure rrapaMerpr.r Ha flpoqeca (cropocr Ha JreHTara, BpeMeBr{
rrHTepBiul, nrEuefino HaToBapBaHe r{ HaTpyuaua rraca), KaKTo r,r r,BMepBaTeJreH MOAeJT 3A

orlpeAeJrf,He Ha ABJIxI,IHara vI .rrzsefinoro HaroBapBaHe ua rann6praprrrlara Bep[ra. ([84],
cb3AaBaHe Ha rroBtr MoAeJru z uero4lr)

2. Pazpa6oreH e aHuIJrI{rIrqeH MoAen 3a pa3npocrpaHeHue Ha HeolpeAeneHocrra B

H3MepBareJIHI4fl rpoqec,6asupau ua gaSepeuqpraJreH roAxoA r,r onpeAeJr.rrue na roesurlueurr,r Ha
IIyBCTBkIT€JIHOCT 3a BCVqKI{ BXOAHII B0JIUqI{HI{, [O3BOJI-flBaIII KOJIilgeCTBeH aHanll3 Ha BJIITIIHI{9TO

Ha orAeJrHLIre napaMerpl{ Bbpxy xpafiuux peyJITaT or rtMepBauero. ([B4], cb3AaBaHe Ha HoB
MeTOA 3A Alea;fitg Ha HeorrpeAenenocr:a)

3. ?I:re4en e yHz$uqupaH [oAxoA sa orIeHKa na rou6unurpaHara Lr pa3rukrpeuara
HeorlpeAeJleHocr npI,I ll3MepBalre, [pr,rJroxr,rM rtpr4 pasruqnz ron$zrypauvru Ha r43MepBarenHurr
co(ftyep Ha JreHroBr4 Be3Hr.r. (lB4], c63AaBaHe Ha HoB uerog)

4. Pazpa6oreHvl ca MareMarl{qecnu u cr{MyJrarluoHH}r MoAeJru Ha aMnepoMerprrrrHr4
6uoceusopu, otll4cBalqu Kl{HeruqHure z 4ra(fysrroHHr{Te [poqec?r B aKTr{BHara eH3r{MHa
uevr6pana qpe3 cucreMa or HeJruHefinu 4rEQepeHrlr{iurHr{ ypaBHeHr,rs u rro3BoJrf,Barrlr{ aHirJrH3 Ha
pexI,IMLIre ruapa6ora Ha ceH3opa. ([f8.10, f8.11], cB3AaBaHe Ha HoBr{ MareMarr{qecxz uo4eln)

5. Pa:pa6orenu ca MoAeJIkt 3a [porHo3r{paHe Ha KoHrleHTpartrvnffa Ha npaxoBr.r qacrurlu
PM10 B tpaAcKa cpeAa, 1asupawu Ha I,r3KycrBeHrd HeBpoHHra Mpex<rz v rou6rrlupanra
crar[crr{qecxl,I MoAeJTLI (ARIMA-MLR), AeMoHcrpr4parrlt4 rroBrlrrreHa roirHocr crrpflMo
KJracrrlecKl/Ite nunefinu Mo.UeJrI,I. ([33 1 . 1, 331 .2], cb3.4aBaHe Ha HoBrr Mo,qeJrr,r rz Mero.{u 3a aH€rrrra3

Ha eKorort4quu gannu)
6. Paspa6oteH e MeroA 3a onpeAeJurHe Ha cbcro.f,Hrrero Ha 3apexraue Ha KJrerKrr liwtuit-

xeJIe3eH froc$ar, BKrrorIBaIII KopeKrlrroHeu Sarrop 3a KoMrreHcr,rpaHe Ha rperxKr{Te [p]r MeroAa
na Kynouoea cMerKa. ([33 1.3], cE3AaBaHe Ha HoB MeroA 3a r.r3MepBaHe r,r orIeHKa Ha rrapaMerppr
ria eueprufiHrr c[rcreMra)
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Hayruo-nprrJror(Hrrre peynrarrr Ha rJr. ac. [xy4xeB ca cBbp3auu c paspa6orBaHe Ha
MeTOAI'IKII, aJITOpIITMII 1,1 I'{3MepBaTeJIHI{ IIOAXOAI4, IIpLIJIOXLIM}I B MeTpOIOrUqHaTa npaKTlIKa,
Hepa3pylrr{TeJrHru KoHTpoJr 14 csBpeMeHHrrTe r,BMepBaTeJrH}r cvcTeMu:

1. Paspa6oreHa e IIflJIocrHa MeroAI,IKa sa xaxulpupaHe Ha ranu6pupanlu Beprrrv u
JIeHroBIr Be3Hrr, xapMoHrr3r.{paHa c MexAyHapoIHr{Te crauAaprrr ISO/IEC 17025,ISO/IEC 99 u
OIML R50, rrnrouBalrla MoAerrpr Ha I{3MepBaHe u geraiutuu 6roAxeru rra HeorrpeAeJreHocrra.
([84], ct3.qaBaHe Ha HoBa MerolraKa r.r rexnonorzx)

2. Pazpa1otenu ca uo4po6nu 6roAxeru Ha HeorrpeAeJreHocrra 3a ocHoBHr{Te erarrrr Ha
IEMepBaTeJIHI,IJI rIpOqeC, OCUTypTBaIIIV MeTpOJrOrFrHa npocJreAr.rMocT t4 Bb3[porr3BoAltMocT Ha
peynrarr,rre. ([84], c63AaBaHe Ha HoB MeroA 3a Merponoruuen ana-nras)

3. ExcnepuueHTilrlHo ca I{3cireABaHr,r xapaKTepr,rcrlrKr{Te Ha MarHr{THr{, rrryM vr

MarHlrroaKycrt4rlHara ev,ttcvt*,I,IHA5rllupaHra or e$erta na EapxayseH, Karo e ycraHoBeHa rf,xHara
rryBcTBI,ITerHOCT K5M CTpyKTypHOTO CbCTOrHr,re rr BsTperrrHr,rTe HanpexeHrxr B MeTaITHVTe
MareprraJrll. ([f7.3], rroJr] raBaHe Ha HoBr{ excrrepr,rMeHTa-unu $ar<ru)

4. Ycranoneul{ ca KopeJraq[fi MexAy nuSopuaqraoHHu [apaMsrpn or Hepa3pyr[r{TeJrHr4
IEMepBaHI.rJI Ir CTpyKTypHI{Te XapaKTepl,rcTr4Kkt Ha MaTepLraJrr{Te, rro3Bo[aBail\kr rpylupaHe r.r

KoHrpoJI Ha Ka\IecrBoro 6es pa3pylrraBaHe ua npo6nre. (117.71, AoKa3BaHe c HoBt4 cpeAcrBa Ha
ctrrlecrByBarrlr{ Ha) rH}r nonoxeuux)

5. Pa:pa6oreH e MareMarLIuecKX MoAeJr vr 6rcgNer Ha HeonpeAeJreHocrra ga avrcrevra 3a
ranu6pzpaue Ha arceJlepoMerpu c BlrpryirJreH eriurou, .qoKa3Barrl Bt3MoxHocrra 3a olpocrrBaHe
na ralr6paqvoHlrara cllcreMa x rroBr{[raBaHe Ha roqHocrra Ha r,rcMepBauvrflTa. ([f8.12],
c63AaBaHe Ha HoB uero4)

6. Paspa6oreH e anroprrrbM 3a nporpaMHa KoMrreHcarlla.f, Ha fla1a Ha 3axpaHBarrloro
HarlpexeHlre npll TeH3oAarququ, BoAerrI Ao HaMaJrf,BaHe Ha lperrrKr{Te B r,BMepeHrare crofiuocrn.
(f8.16], cb3.qaBaHe Ha HoB MeroA z alropuruu)

7 . Pazpa6oreHa e eKcnepl4MeHTanHa cllcreMa 3a cbxpaHeHue u ytpaBreHpre Ha eHeprr{fl c
n[trzeso-fionuu 6ar:epul{, BKJIIoqBarrIa r{HTeJrr{reHTHa MoAyJrHa crdcreMa Ba ylpaBJreHr4e Ha
1arepuxra vI anaJtu3 Ha xapaKTeprrcrr,rKr,rre Ha pa3nr4qHr4 lvruer;r TexHoJrorr{u. ([33 1.3],
c63AaBaHe Ha HoBa rexHr4qecKa c[creMa r{ TexHoJromueu uo4xo4)

Ilpuloxnnre p$yJrraru n ny6rzxarlur.rre rJr. ac. {xygxer 3a KoHKypca Morar Aa ce
o6o6ul.sr xaro:

1. Pa:pa6oreHr{ ca v ca pealtu3r4paHkr Blrpryarmv rr3MepBareJrFrr{ cr4creMrr kt rrporpaMHu
cpeAcrBa 3a aBroMarl,I3lcpaHo cr6upaue, o6pa6orxa vr a*aJrus Ha rcMepBarerHa lru@opMarlurr,
rIpI{JIoxI,IMI4 ttpu I43MepBaHe Ha pa3nl4rrHt4 Su:uuuu BeJrrrqr{Hu (ruaca, TeMrreparypHz lrapaMerpr{,
wt6paquw), pearpeupaul,I qpe3 ctBpeMeHHn nporpaMHr{ kr MrrKpoKoHTpoJrepHV ularsoptru.
(Lf7 .4, f7 .6,18.2, f 8. 13, 18. 1 5, f 8. 17], cb3,4aBaHe Ha HoBrd Mero,4r.r ra reruronorrara)

2. Paspa6oreul{ ca KoHcrpyKIIr{u }I excnept4MeHTaJrHrr o6pa:qz Ha rz3MepBareJrHr4
npeo6pa:yrareJrlr lI ceH3opHrr clrcreMfi, BKJrroqvreJrHo Karraqprurr;nut npeo6pa:yearelrvr sa
IEMepBaHe Ha MilrrKlr ttutteitwt I{ 6rJIoBI4 npeMecrBaHnx w vo6unHr{ cr4creMu sa ct6zpane ua
I,I3MepBareJIna ltr$oprualdr,rfi, [peAHa3HaqeHLr 3a r43rroJr3BaHe B rrgMepBareJrHara npaxTr4na Lr

pIHxeHepHI,I I.r3cJIeABaHrur. ([f7.5, I8.1, f8.8, 18.14], cb3AaBaHe Ha HoBrr KoHcrpyKrlr{u }r
rexuo.norzu)

3. Parpa6orenv: ca [paKTI4qecKII rrprzJroxuMr{ cr{creMrI Ir MeroAr4xrz 3a MoHt4TopuHr Ha
lapaMeTpv Ha oKoJIHaTa Cpe4a, BKJrrOqr{TeJrHO r{3MepBaHe Ha KoHrIeHTparIrrH Ha BpeAHr{ rZl3OBe,

AIIM 14 '4pyru eKOJIOIIqHLI noKa3aTeJIU, KaKTO Vl 3a aHiUII43 Ha eKOJIOTUqHLI AaHHI,I;
eKcrleplrMeHTuulHrr crIcTeMV 3a aBToMarn3krpaH Hepa3pyrnaBaru KoHTpor pI [vafHocTr{Ka Ha
MeTaJIHI{ v Seppouaruuruu Marep]r1,urv:, [pr,rJroxr,rMr4 rtp]/. orIeHKa Ha crpyKTypHpr
xapaKTepHcTuKn u KoHTpOn Ha KaqecTBOTO; KaKTO 14 MeTOAtrKr4 3a r43rrrrTBaHe Ha rexHuqecKo
o6opy.urane I,I MarepuaJM tpu'arsgeficrnue na @arropr,r Ha oKoJrHara cpeAa, r43rroJBBaHH 3a
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oIIeHKa Ha eKcmroararll4oHHara HaAexAHocT r,r 6e3onacHocrra Ha TexHr{qecK}r clrcTeMlr ([f7.3,
f7.7, f7.8, f8.3 - f8.5, f8.7, f8.9]). Tesu pesynrarrd npeAcraBr.sBar cb3AaBaHe Ha HoBr.r

TexHoJrorurr{ v noJryqaBaHe Ha rrorBbpAr{TenHr{ $axrz.
Pasrne4aunte [pr4Hocra ca AeJIo Ha KaHAilAara 14 rroKa3Bar, rre e HaJII,Iqe xapMoHr4rrHo

ctqeraBaHe Ha HafrHol{3cJreAoBareJrcKa r,r [pr.rJroxna1efinocr Ha HrrBo, orroBapflrrlo HanBJrHo Ha
uzucnBalavrflTa 3a,,Aor{eHr" e TY - Co$ux.

6.3ua.ruMocr Ha rrpnnocrrre 3a Hayr(ara r.r [pamTrrxara

Hay+ru're I,I HayrrHo-Epl{noxH}rre pe3ynraru, rrpeAcraBeHr,r B TpyAoBere Ha KauAr,rAara,
[MaT 3HaqIrM [pI4HOC 3A pA3BkrTt4eTO Ha CbBpeMeHHaTa eJreKTpot43MepBaTeJrHa TexHuKa,
MerpoJIorI4.,{Ta r{ IBMepBareJrHr{Te cr4creMv. Te ca nacoqeHrr KbM perrraBaHe Ha arTyi}IrHrr HayqHr.r
I,I I,IHxeHepHIa npo6aeun, cB1hpgaHivI c Mo,4eJrr{paHero Ha r,r3MepBareJrHr4 rrpoqecu, a]Fr?.Jturr,a Ha
HeoflpeAerleHocrra, paspa6orsanero Ha Mero.qr,rKrr sa rann6papaHe Ha r43MepBarerHr,r cpeAcrBa rz

c63AaBaHeTO Ha CBBpeMeHHr,r r43MepBaTenHr4 r,r MoHr4TOplrHroBn cktcTeMl4.
Ot ua5r.a1a rne.[Ha roqKa 3HaIII,rMocrra Ha rrpuuoclrre ce u3pa3frBa rrpeAr{ Bcr,rqKo B

paspa6orraHero Ha HoBH MareMarlrqecKr4 u aHaJMTLtqHr4 MoAeJrr,r Ha r.rcMepBarerHn npoqscu,
KoI4To rIo3BoJIrBar rlo-flperlr4suo orrucaHr{e u auatfii3 Ha BJrr{rerrlr4re Saxropu B6pxy peyJrrarr4Te
or Il3MepBaHr.rxra. Oco6eHo cbrllecrBeH rIpI4Hoc npeAcraBnqrar pa:pa6oreHr{Te r,BMepBareJrHtr r.r

aHiUII,ITI{qHu MoAeJIu saxwm5pupaHe Ha JreHToBrr Be3Hr,r c rca-ulr6puparua Bepr{ra ra rroAxoAr,rre 3a
oIIeHKa Ha HeonpeAeJleHocrra cbrJracHo MexAyHapoAHr,rre MerpoJrorr{qHpr cran4aprrz. Tesr,r
pe3yJrTaTII AOTIpI,IHaCflT 3a pa3BI,ITI{STO Ha Teop}rflra Ha r4SMepBaIJIdflTa rz MeTpOJrOrUqHurfl. AIJaJru/a,

KaTo cBnIeBpeMeHHO cS3AaBaT OCHOBa 3a ycbBBpIIIeHcTBaHe Ha npaKTI4qecKLITe IIpOIIeAypu [pII
xalu6pupane Ha r,r3MepBareJrHlr crrcreMrr.

Hayvno-rpuJroxHara ctofinocr Ha rroJrfreHr{Te p*ynrarr4 ce flpoflBrua r pa:pa6orBaHero
Ha MeroArrxlt, iuropl{TMlr w tcMepBareJrH}r crrcreMr.r, KoHTo Morar Aa 6rlar [punaraHr{ B

MeTpororuqHaTa [paKTVKa, Hepa3pylur,rTeJrHr4{ KoHTpoJr HA I.dATepId?"Jrkr U CrrCTeMr.rTe 3a
MoHIrroplIHr Ira oKoJIHara cpe4a. Pa:pa6oreru{Te MeroAr4Kr{ 3a xa-uu6pupaue r{ orIeHKa Ha
Heo[peAeneHocrra ca cro6paseHl4 c MexAyHapoAHr,rre craHAaprr4 t4 Morar aa 6raar rz3rroJr3BaHz
B aKpeAl{Trtpaura na6oparopvfi1 Koero e BaxHa rrpeA[ocraBKa 3a ocuryp.rrBaue Ha MerpoJrorr{qua
[pocneArrMocT r4 HaIexAHocT Ha r43MepBaHvrTa.

flpar<rzuecrara rlpt4Jroxt4Mocr Ha p*yJrrarr,rre ce norBbpxAaBa or perrrcrpilpalure
rIareHT u EBa rIoJre3HrI MoAeJra u paspa6oreHure r.r3MepBareJrHlr cr{creMw u r;ttqttyutHvt
IrHcrpyMeHTIr, I{3noJr3BaHI4 KaKTo B HafrHora3cJreAoBareJrcKara gefilrocr, TaKa I B

o6pasonare;rHr,rf, rrpoqec.
flpr,rsuauzero Ha HaytIHr,ITe pe3yJrrarr,r Ha Kau.qhAara ce rrorBbpxAaBa lr or rexHr{fl or3ByK

B Haf{Hara irlrreparypa. flo 4auura Ha KaHAr,rAara ca ycraHoseHu 18 He3aBrrcr/rMlr \krrryarrtrfl. Ha
HeroBrI HayqHI,I TpyAoBe B vtgl.auus, r,rHAeKcrrpaHr,r r Scopus, raro 13 or rrx ca or rryxAecrpaHHr,r

aBTOpI{, KOeTO e TIOKUBaTeJT 3a I,IHTepeC IdilpII3IJAH-I",e Ha pe3yJrTaTrrTe oT MexAyHapoAHaTa Ha) rHa
o6qnocr.

Or upe4craeeHzTe MareprraJrlt ce ycrauoBf,Ba, qe KaHAr,rAarbr ra3rrbJrHflBa fi 3Haqr.rreJrHo
[peBHIIraBa I{3I{cKBaHIrrra na geficroaulara HopMarr4BHa 6aza sa 3aeMaHe Ha araAeMprqHara
AJIsxHocr ,,4oqeHT". Crrnacno flparurulzxa 3a ycJroBufrTa u pella 3a 3aeMaHe Ha aKa,qeMl4qHz

AnBxHocrLI e TexH[.recKI4 yHI.IBepcI{Ter - Co$ux, Mr4HrrMiurHlrxr 6pofi ToqKLI 3a 3aeMaHe Ha
aKaAeMI,IrIHara AJIGxHocT ,,4oqeHT" e 430 ro.rxl,I, a 3a aRaAeMLIqHaTa AJrbxHocr ,,upooecop" -
860 roqru.

C npegcraneHr{Te Marepllan[ r.ll. ac. ,{xy4xen 3HaqrrreJrHo HaABr,ruraBa HopMarr,rBHrlTe
MTIHI,IMzUIHU Lt3I{cKBaHI{fl. HayrouerpplqHzTe Aan:ayt [o rpyna rloKa3areJrra ca KaKTo cne4ea: A -
50ro.rxu;B-100roqKr;l-264roqKr;A-l80rorrKrr;E-I20roqKr.r;)K-234rotrKr4u3-30
ToqKI{. flpu usucrBaHrl or IT}?3A{rTV-C MrrHr.rMirrreH 6pofi rovrr 430 sa aKaAeMr{qHara
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Ansxnocr ,,AorIeHT", rJr. ac. flxy4xer ysacrBa B KouKypca c 978 roqrr{, Koero vt3rrt.nnflBa vI

lpeBUIIIaBa 3HaqI,ITeIHO MIIHUMaJIHIITe HaIIIIOHNIHU vI I,IHCTLITyIIUOHAIIHV II3IdCKBaHI{,I 3a

HayKoMerpIrqHLI AaHHIz B o6racr ,,TexHlrgecKu HayKI,Ioo 3a 3aeMaHe Ha axaAeMarlHara AJrbxHocr
,,AorIeHT". CneAea Aa ce or6enexr{, qe ro3lr pe3yJrrar HaABI,I[raBa rr Mr,IHr,rMaJrHr4fl npar or 860

ToqKI{, o[peAeJIeH 3a aKa,qeMrrqHara AnbxHocr ,,upo(fecop'0, Koero cBl{AereJrcrBa 3a BVcoKa

Ha)rurra npoAyKTr,rBHocT lr aKTVBHa r.r3cJreAoBareJrcKa 4efinocr Ha KaHAEAara.

7. Kpmuunu 6enexxra lr rrperropbmrr

Bruperu sHaquMu.f, or3Byr (18 ne:arucrtMur r\urfipauux) or arpo6aquxra Ha HayqHlrre,
HayqHo-nphJroxnure rr rpr,rJroxHr{Te pe3yJrrarr{ Ha r.tr. ac. A-p Boxu4ap [xcy4Nen, Mora Aa
rocoqa .qBa acneKTa, B Kolrro uMa rroreHuilar 3a uo4o6penue:

l. B nsrcora ny6.nzxaquv rrtrzrrrcBa cxcreMarr{qHo cpaBHeHrze Ha rroJrfreHlITe p$yJITarI,I c

aKTyarrHrr Ha) rHrr rrocrrrxeHrr.E r,r MexAyHapoAHu craHAapru. flo-saArr6oqeHrr.rrr
aHa.Irlr3 6uyr,etruuuJr Ha)^rHara rexecr Ha rpyAoBere u 6u rrora3Eur [o-flcHo Mf,croro
Ha [poAJroxeHr{Te rroAxoAH crrpfMo c}qecrByBaIIIIrTe MeToAkt.

2. Ilacr or nyOnrar<aqurare AeMoHcrpr.rpar r,rHrepAr.{cqunnrrHapua HacoqeHocr
(er<onorxueH MoHprropr,rnr, o6pa6orxa Ha v3MepBareJrur{ gaunu), Ho re3fi [pI,IJIoxeHtf,
ca rrpeAcraBeHu no-orpaHr.rrreHo. flpeuopruureJrHo e s 6tAeu1la rascneABaHll{ [o-f,cHo

Aa ce Soprvrynupa noreHrlr{antT 3a [pr,rJroxeHr,re B r,rHTepAracrlrarrJrr,rHapHu Ha) IHI{

, o6nacrr.r, Kosro [Ie yBgruqr,I Bl,rIr{Mocrra il npaKTl4qecKoro 3HarIeHrIe Ha Ha)nlHara
rpoAyKrlrrf,.

flpenopmure He oMzr[oBaxaBar 3HaqrrMocrra Ha rrocrr.rrHarr4Te pe3ynrart\ a ca B rrocoxa
3a rrocTr{raHe Ha orue ro-foJrrMa BVArrMocT Ha HayqHr.{Te pe3ynTaTz B MexAyHapoAeH acrIeKT.

8. Jluqnn BrreqarJrenr{fl rr crarroBrrrqe Ha perleHgerrra

He uognasaN{ rJr. ac. flxygxen r,r H.rrMaM ruqHu BleqarreHr4fl ga vssBrtre tvry I43BBH

KOHKypca.

3AKJIIOIIEHIIE

flpe4cranenure 3a KoHxypca HayqHu tpy,qoee Ha r.lr. ac. fixygxeB clAbpxar opI{ruHaJIH}I

HayqHH r{ HarrHo-upuJroxHr{ pe3ynraTr4 c npr,rHoc 3a piBBr.rTr{eTo Ha rr3MepBaTeJrHaTa TexHI{Ka I1

MeTpoJIOrI.rflTa, KOTITO I{Mar KaKTO TeopeT[rrHa 3HaqI4MOCT, TaKa rr flCHO rI3pa3eHa npaKTI,IqeCKa

rrpr,rJroxlrMocr. floryrermre pe3yJrrarrr, Br.rcoxlrrs HayKoMerpI.IqHIa rIoKa3areJrI,I, perrrcrpl{paul,ITe

fpynu om
noKa3amenu

Cudtpatcaruue Ioqerum rJI. AC.

AxvAxen
IIpofiecop

A floxasarer 1 50 50 50

E Iloxasarer 2
B floxagaren 3 utru 4 100 100 100

I Cyrua or rroKa3areJrrte or 5 lo 11 200 264 250

I Cylra or [oKa3areJrrrre or 12 ao 15 50 180 100

E Cyua or [oKa3areJrr{re or 16 4o 29, xaro
MrrHrrMaJrHHn 6poit roqxrr rro rroKa3areJr

El1 e 40

120 220

x Cyua or uoxagaren 30 30 234 120
3 Cylra or noKasarer 3 1 30 20
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naTeHT II nOJre3Hr{ MOAeJrrr r{ MeXAyHapOAHOTO rlrlrrrpaHe, rroKa3BaT, qe KaHAr,rAaTypaTaHa rJr. ac.

,{xy4xes HarrbJrHo orroBap.rr u gHaqrrreJrHo HaABprrrraBa rr3}rcxBaHrrrrra 3a 3aeMaHe Ha

axaAeMutluara AJrlxHocr ,,,4oI1eur" s TY - Colpnr. Brs ocHosa Ha 3arro3HaBaHero c
lpeAcraBeHilTe HayqH[I TpyAoBe, T.flxHaTa 3Haq?rMocT, cbAbpxarrlt4Te ce B T.,rx HayqHr,r, HayqHo-
lpllnoxHr4 r,r npruroxHr{ pe3yJrrar}r, HaMVpaM 3a ocHoBareJrHo Aa [peAJroxa r:r. ac. Eoxu4ap
fleruos ,{xyaxer Aa 3aeMe aKaAeMrrFrHara AJrt)KHocr ,,4oqeHr" uo upofiecuoHillrHo HarrpaBJreHrae

5.2 ,,Er;.exrptorexHrlra, eJIeKTpoHIrKa I4 aBToMffLrKa", ctleql,IarlHoct ,,Elextpot43MepBargJrHa
TexHuKa" s Texuu.{ecx}r yHr4Bepcrrrer - CoQux.
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REVIEW
on the competition for the academic position of Associate Professor in the professional field 5.2

"Electrical Engineering, Electronics and Automation", specialty "Electrical Measuring
Technology", announced in State Gazette No. 101/27.LL.2025

with a candidate: Chief Assistant Eng. Bozhidar Petkov Dzhudzhev, PhD

Reviewer: Vera Angelova Angelova-Dimitrova, PhD, Prof.

1. General and bibliographical data

In the competition for "Associate Professor" in the field 5.2 "Electrical Engineering, Electronics
and Automation", specialty "Electrical Measuring Technology" at the Technical University of
Sofia, only one candidate has submitted documents: Bozhidar Petkov Dzhudzhev, PhD, Chief
Assistant at the Department of Information and Measurement Technology at the Faculty of
Automation. The candidate received an educational and qualification degree "Master" in 2011 at
the Technical University of Sofia. From 2011to 2015, he was a PhD student at the Technical
University of Sofia. lr.2015, he received the educational and scientific degree "Doctor" in the
professional field 5.2 "Electrical Engineering, Electronics and Automation" with a dissertation
titled "Metrological Support of Processes in Vibration Measurement". From 2014 to 2016, he was
a senior assistant at the Technical University of Sofia. Since 2016, he has served as a chief assistant
in the Department of Information and Measurement Technology atthe Technical University of
Sofia. The requirements of Art. 19, items I and2 of the Regulations on the terms and conditions
for occupying academic positions at the Technical Universiry of Sofia /RTCOAP in TU-S/ are
satisfied.

The competition was announced in the State Gazette,No. 101, of November 27,2l25,pursuant to
a decision of the Faculty Council of the Faculty of Automatics. The formal requirements for the
procedure have been met within the required time limits.

2. General description of the materials presented

The candidate has submitted a total of 27 papers for review and participation in the competition,
none of which are duplicates of those submitted to obtain the educational and scientific degree of
"Doctor". One of these works is amonograph entitled "Metrological Provision of Processes for
Calibration of Belt Scales with Calibration Circuits", published in2025 by the Publishing House
of the Technical University of Sofia. Twenty-six are articles in scientific journals and conference
reports published in the period 20ll-2024. Eleven of the papers have been refereed and indexed in
world databases (all 11 in Scopus and 6 in Web of Science, also). The number of publications in
non-refereed journals and conference papers is 18. The publication listed under No. 15 is not
available in full text and is not included in the Reference for fulfilling the competition's minimum
requirements. Of the publications in non-refereed journals, 5 are in the Proceedings of the
Technical University of Sofia, 4 in the Bulgarian Journal of Engineering Design, 1 in the
Proceedings of the Union of Scientists - Sliven, 6 are reports presented at scientific conferences
and symposia in Bulgaria, and 2 are reports presented at scientific conferences and symposia
abroad. Attached is a detailed reference for 18 independent citations of the candidate's works in
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publications indexed in Scopus, of which 13 are by foreign authors. Dr.Dzhudzhev has submitted
a patent application and certificates for two registered utility models to the Patent Office of the
Republic of Bulgaria, with which he participates in the competition, scoring 120 points in indicator
group E, meeting the minimum required for "associate professor" - 0. In indicator group 3, for
which the minimum requirements for the academic position of "Associate Professor'i at the
Technical University of Sofia are 0 talks, Dr. Dzhtdzhev has presented 3 publications with an
impact factor, which, according to RTCOAP in TU-S, are estimated at 30 poirts. No documents
regarding the candidate's participation in scientific projects have been submitted, although his
biography lists 6 prdects without speciffing his role in their implementation.

3. General characteristics ofthe research and applied research activities ofthe applicant

In the period 2011 -2025,the research and scientific-applied activities of ChiefAssistant Bozhidar
Petkov Dzhtdzhev focuses on current problems in the field of measuring technology, metrology,
measurement systems and measurement data processing, with a focus on the development of new
measurement methods, virtual measuring instruments, systems for monitoring and analysis of
measurement data, as well as research in the field of non-destructive material control and sensor
systems. The research is in full compliance with scientific field 5.2 "Electrical Engineering,
Electronics and Automation" and the specialty "Electrical Measuring Technology", and
characterizes Chief Assistant Dzhtdzhev as a researcher with diverse interests and very good
professional training.

The main direction of the candidate's scientific work is research on the metrological assurance of
measurements and the development of mathematical models and methodologies for calibrating
measuring systems. In the habilitation work [84], mathematical models of the calibration processes
for calibration chains and belt scales using such chains have been developed. The influencing
factors at different stages of calibration procedures are analyzed, uncertainty budgets are
developed, and practical methodologies for performing calibration procedures are proposed, which
can be directly implemented in calibration laboratory activities. Publications [I8.12, f8.15] have
developed systems for calibrating accelerometers using a virrual standard, as well as for
determining the conversion factor and evaluating the uncertainty of measurements in the calibration
of vibration transducers by the comparison method.

A group of scientific results concerns the non-destructive testing of metallic and ferromagnetic
materials. Various physical methods of non-destructive testing have been analyzed in the
publications, including methods based on the Barkhausen effect, magnetoacoustics emission,
ultrasonic methods, and thermoelectromotive force measurement. Correlations have been
established between the non-destructive information parameters (magnetic noise voltage,
magnetoacoustic emission, ultrasound speed and attenuation, thermoelectric voltage) and the
structural and mechanical characteristics of metallic materials. An automated modular system,
MULTITEST, has been developed and optimized for the complex study of the structure and
properties of metallic materials by combining several independent measuring methods 1T7.3,f7.7,
f8.4, 18.71.

In the field of sensor technologies and biosensors, Chief Assistant Dzhudzhev has carried out in-
depth experimental research on the impact of the environment on measuring systems. Through the
application of methods of mathematical modeling, simulation and experimental validation,
integration of theoretical and applied approaches has been achieved. Experimental studies of the



influence of dust particles and illumination on the operation of infrared sensors for object detection
have been conducted, and the results have been modeled using binary logistic regression If7.1].
Mathematical models of the processes in amperometric biosensors based on ping-pong errzyme
kinetics have been developed, and the influences of parameters such as maximum enzyme velocity
and Thiele's modulus on the metrological characteristics of biosensors have been analyzed. The
applicability of various methods for determining the detection limit (LOD) in electrochemical
biosensors is also investigated, and the interpretive value of this parameter in the practical use of
biosensor systems is analyzed lf7 .2, f 8. 10, f 8. I I I.

Part of the research focuses on energy efficiency and environmental applications (modeling and
forecasting ambient air quality). Studies have been carried out on systems for increasing energy
efficiency using panels of recyclable materials, in which the temperafure regimes of various design
solutions to improve heat retention have been analyzed [f.8]. Using statistical methods and
machine learning algorithms, models have been developed to predict the concentration of fine
PM10 particulate matter in urban environments. Approaches such as multiple linear regression,
ARIMA models, and artificial neural networks have been used, and it has been shown that
nonlinear models provide higher accuracy in predicting complex ecological interactions [331.1,
331.21. The results are a testament to the candidate's ability to apply scientiflc methods in
interdisciplinary applications with real social and environmental significance.

The candidate also has scientific results in the field of energy systems and energy storage systems.
An experimental comparative analysis of lithium-ion battery systems with different cathode
materials (NCA and LFP) used in small urban electric and hybrid vehicles has been carried out. An
experimental energy storage and management system with an integrated battery management
system has been developed. as well as a method for determining the charging status by correcting
Coulomb counting errors [331.3].

A significant part of the candidate's scientific and applied activities is devoted to developments in
virtual measurement systems and instruments, implemented primarily in the LabVIEW
environment. Virhral instruments for measuring mass, temperature, vibration, and other physical
quantities, as well as systems for automated processing and analysis of measurement data, have
been developed. Some of the developments include integrating hardware platforms such as
Arduino, NI ELVIS il, load cells, and thermocouples with software tools for visualization,
processing, and calibration of measurements. Algorithms for programmatic error compensation are
proposed, e.g., to reduce the influence of supply-voltage.fluctuations on load-gauge measurements,
as well as methods for the automated determination of conversion factors-and uncertainties in
transducer calibration [f7-4,17.6,f8.2, f8.6, f8.13, f8.16, f8.17, f8.lB].

Some of the publications cover results related to the development and research of measuring
transducers and sensor systems. Capacitive transducers have been developed for measuring linear
and angular displacements, including transducers that simultaneously modiff distance and
electrode overlap. Mathematical models were obtained that describe the relationship between the
geometric parameters of the electrodes and the measured capacitance, and the results were
validated against experimental measurements. Some of the developments also have an educational
application, and are intended for use in laboratory exercises in non-electrical measurements 1f7.5,
18.8, f8.141.



Patent No. 67542 81 -'Device for remote control of the clutches of a hybrid vehicle' and the fwo
utility models No. 5049 Ul -'Electromechanical drive system for a hybrid vehicle'and No. 5050
U1 -'Electromechanical drive system for a hybrid vehicle with remote control' are evidence of the
actual applicability of the results achieved by the applicant.

The research activity of Chief Assistant. Dzhtdzhev is characterizedby a broad thematic scope,
strong interdisciplinarity, and a focus on solving practical, significant engineering problems. The
achieved results are applied in both scientific research, metrological, and engineering practice, and
education.

4. Assessment of the candidaters pedagogical training and activity

During the last academic years, the candidate has lectured at the Technical University of Sofia in
4 disciplines in Bulgarian in the specialties "Automation, Information and Control Equipment" and
"Metrology and Measuring Technology", in the amount of 2\4lecture hours and 2 disciplines in
English in the specialties "Information Technologies for Business Management" and "Industrial
Engineering" in the amount of 30 hours of lectures. Over the last three academic years, Chief
Assistant Bozhidar Dzhudzhev has delivered 234 hours of lectures at the Technical University of
Sofia. The candidate's pedagogical activity significantly exceeds the minimum required 30 hours
of lectures under indicator X, as defined in the Regulations on the terms and conditions for
occupying academic positions at the Technical University of Sofia. I believe that Chief Assistant
Bozhidar Dzhudzhev has gained the necessary experience for the academic position of "Associate
Professor".

5. Main scientific and applied contributions

In the presented scientific papers, Chief AssistantDzhudzhev the results of a scientific nature are
in the field of measurement methods, metrology, and modelling of complex measurement
processes:

i. A comprehensive mathematical andmeasurement model of the calibration process of calibration
scales with a calibration chain has been developed, including an analytical description of the
dependencies between the main process parameters (tape speed, time interval, linear load, and
accumulated mass), as well as a measurement model to determine the length and linear load of the
calibration chain. ([B4], creation of new models and methods)

2. An analytical model has been developed for the distribution of uncertainty in the measurement
process, based on a differential approach and determination of sensitivity coefficients for all input
values, allowing a quantitative analysis of the influence of individual parameters on the final
measurement result. ([84], creation of a new method for uncertainty analysis)

3. A unified approach to estimating combined and extended measurement uncertainty is derived,
applicable to different configurations of the measuring software of bar scales. ([84], creation of a
new method)

4. Mathematical and simulation models of amperometric biosensors have been developed,
describing the kinetic and diffusion processes in the active eryme membrane through a system of
nonlinear differential equations and allowing analysis of the modes of operation of the sensor.
([f8.10, f8.i 1], creating new mathematical models)



5. Models for predicting the concentration of PM10 particulate matter in the urban environment,
based on artificial neural networks and combined statistical models (ARIMA-MLR),
demonstrating increased accuracy compared to classical linear models, have been developed.
([33 1 . 1 , 331 .27, creation of new models and methods for the analysis of environmental data)

6. A method has been developed for determining the state of charge of lithium-iron phosphate cells,
including a correction factor for compensating for errors in the Coulomb calculation method.
([33 1 .3], creation of a new method for measuring and evaluating parameters of energy systems)

The scientilic and applied results of Chief Assistant Dzhudzhev are related to the development
of methodologies, algorithms, and measurement approaches applicable to meteorological practice,
non-destructive testing, and modem measuring systems.

1. A comprehensive methodology for calibration of calibration chains and band scales has been
developed, harmonised with the international standards ISO/IEC 17025,ISO/IEC 99, and OIML
R50, including measurement models and detailed uncertainty budgets. ([B4], creation of a new
methodology and technology)

2. Detailed uncertainty budgets have been developed for the main stages of the measurement
process, ensuring metrological traceability and reproducibility of the results. ([B4], creation of a
new method for metrological analysis)

3. The characteristics of magnetic noise and magnetoacoustic emission induced by the Barkhausen
effect have been experimentally investigated, and their sensitivity to the structural state and internal
stresses in metal materials has been established. ([I7.3], obtaining new experimental facts)

4. Correlations have been established between information parameters from non-destructive
measurements and the structural characteristics of the materials, allowing grouping and quality
control without destroying the samples . (1f7.7), proving existing scientific propositions by new
means)

5. A mathematical model and uncertainty budget have been developed for a calibration system for
accelerometers with a virtual standard, proving the possibility of simplifizing the calibration system
and increasing the accuracy of measurements. ([f8.12], creation of a new method)

6. An algorithm for program compensation of the drop in supply voltage in strain gauges has been
developed, leading to a reduction in errors in the values measured. ([f8.16], creation of a new
method and algorithm)

7. An experimental lithium-ion battery energy storage and management system has been
developed, including an intelligent modular battery management system and performance analysis
of various lithium technologies. ([331.3], creation of a new technical system and technological
approach)

The applied results in the publications of Chief Assistant Dzhudzhev for the competition can be
summarised as:

1. Virfual measuring systems and software tools for automated collection, processing, and analysis
of measurement information have been developed and implemented, applicable to the measurement
of various physical quantities (mass, temperature parameters, vibrations), implemented through



modemsoftwareandmicrocontrollerplatforms. (117.4,17.6,f8.2,f8.13,f8.15,f8.171,creation
of new methods and technologies)

2. Designs and experimental samples of measuring transducers and sensor systems have been

developed, including capacitive transducers for measuring small linear and angular displacements

and mobile measurement information collection systems intended for use in measurement practice

and engineering research. ([f7.5, f8.1, f8.8, f8.14], creation of new designs and technologies)

3. Practically applicable systems and methodologies have been developed for monitoring
environmental parameters, including measurement of concentrations of harmful gases, smoke and

other environmental indicators, as well as for the analysis of environmental data; experimental

systems for automated non-destructive testing and diagnostics of metallic and ferromagnetic

materials, applicable in the assessment of structural characteristics and quality control; and

methodologies for testing technical equipment and materials under the influence of environmental

factors used to assess the operational reliability and safety of technical systems (lf7 3,f7.7,f7.8,
f8.3 - I8.5, f8.7, f8.9]). These results represent the development of new technologies and the

acquisition of confirmatory evidence.

The contributions considered are the candidate's work and demonstrate aharmonious combination

of research and applied activities, at a level that fully meets the requirements for an Associate

Professor at the Technical University of Sofia.

6. Significance of contributions to science and practice

The scientific and applied scientific results presented in the candidate's works make a significant

contribution to the development of modern electrical measuring equipment, metrology and

measuring systems. They are aimed at solving current scientific and engineering problems related

to the modelling of measurement processes, uncertainty analysis, the development of
methodologies for calibrating measuring instruments, and the creation of modern measuring and

monitoring systems.

From a scientific point of view, the significance of the contributions lies primarily in the

development of new mathematical and analytical models of measurement processes that enable a

more precise description and analysis of the factors influencing measurement results. Particularly

significant contributions are made by the developed measurement and analytical models for
calibrating belt scales using a calibration chain, and by approaches for estimating uncertainty in
accordance with international metrological standards. These results contribute to the development

of measurement theory and metrological analysis, and provide a basis for improving practical

procedures for calibrating measuring systems.

The scientific and applied value of the results is evident in the development of methodologies,

algorithms, and measurement systems for metrological practice, non-destructive testing of
materials, and environmental monitoring. The developed methodologies for calibration and

uncertainty assessment are in line with intemational standards and can be used in accredited

laboratories, which is an important prerequisite for ensuring metrological traceability and

measurement reliability.

The practical applicability of the results is confirmed by the registered patent and two utility
models, and the developed measurement systems and virtual tools used in both research and the

educational process.



Their response in the scientific literature also confirms the recognition of the candidate's scientific
results. According to the candidate's data, 18 independent citations of his scientific papers in
Scopus-indexed journals have been identified, 13 of which are by foreign authors, indicating
intemational recognition of his results.

From the materials presented, it is established that the candidate fulfils and significantly exceeds
the requirements of the current regulatory framework for occupying the acidemic position of
"Associate Ptofessor". According to the Regulations on the terms and conditions foioccupying
academic positions at the Technical University of Sofia, the minimum number of points required
to occupy the academic position of "Associate Professor" is 430, and for the academic position of
"Professor" is 860.

With the presented materials, Chief Assistant Dzlrudzhev significantly exceeds the regulatory
minimum requirements. The scientometric data for a group of indicators are as follows: A - 50
points; B-100points; r-264points; A-180points;E-l2opoints;)K-z34points,and3-30
points. With a minimum number of 480 points required by the Regulations on the terms and
conditions for occupying academic positions at the Technical University of Sofia for the academic
position of "Associate Professor", Chief AssistmfiDzhtdzhev participated in the competition with
978 points, which significantly exceeded the minimum national and institutional regulatory
requirements for scientometric data in the field of "Technical Sciences" for the academic position
of "Associate Professor". It should be noted that this result also exceeds the minimum threihold of
860 points set for the academic position of "Professor", indicating the candidate's high scientific
productivity and active research.
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7. Critical remarks and recommendations

Despite the significant response (18 independent citations) from the approbation of the scientific
and the applied results of Chief Assistant Bozhidar Dzhudzhev,Ican point out two aspects in which
there is potential for improvement:

1. Some publications lack a systematic comparison of the results obtained with current
scientific achievements and international standards. A more in-depth analysis would increase the
scientific weight of the papers and more clearly show the place of the proposed approaches in
relation to existing methods.

2. Some of the publications demonstrate an interdisciplinary focus (environmental
monitoring, measurement data processing), but these applications are presented more limitedly. It
is advisable to articulate the potential for application in interdisciplinary scientific fields more
clearly in future research, thereby increasing the visibility and praciical significance of scientific
production.

The recommendations do not diminish the importance of the results achieved but are aimed at
achieving even greater visibility of scientific results in an international aspect.

8. Personal impressions and opinion of the reyiewer
I don't know Chief Assistant Dzhudzhev, and I have no personal impression of his appearance
outside the competition.

CONCLUSION
The scientific papers submitted for the competition by Chief Assistant Bozhidar Dzhudzhev present
original results in both scientific and applied areas that contribute to the development of measuring
equipment and metrology, with both theoretical significance and clear practicai applicability. fu[t
meets and significantly exceeds the requirements for occupying the acadernic posiiion of
"Associate Professor". Based on the acquaintance with the presented scientific works, their
significance, and the scientific and applied contributions containid in them, I find it reasonable to
propose Chief Assistant Bozhidar Petkov Dzhudzhev to take the academic position of Associate
Professor in the professional field 5.2 "Electrical Engineering, Electronics and Automation",
specialty "Electrical Measuring Technology".
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