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OAKYNTET ABTOMATUKA.

PEIIEH3USA

IO KOHKYpPC 3a 3acMaHe Ha akKaJeMHYHa [UIBXHOCT ,,JJOIEHT IO
npodecHoHaNHO HampasieHue 5.2, EneKkTpoTexHWKaA, €NeKTPOHHKA W
aBTOMaTHKa“, clieruantocT ,EnextponsMepBarenna TexHuka“, oosseH B /[B
op. 101/27.11.2025 1.

¢ KaHAWUJaAT: II1. ac. A-p uexk. boxunap Iletkos xymxen

Peuensent: Bepa Anrenosa Axrenosa-/[auMuTpoBa, 1-p, npod.

1. O0mn nmoJyoxkeHust 1 OMorpapMIHM JTaHHU

B koHkypca 3a ,JOIEHT® IO HampasieHue 5.2 ,ENekTpoTexXxHHKa €IeKTpOHHKa H
aBTOMATHKa”, CIIEIMATTHOCT ,,ENeKTpon3MepBaTeHa TeXHUKa” B TeXHUYCCKHUSI YHUBEPCUTET —
Codus /TY - Codust/, e moman TOKyMEHTH caMo eIuH Kauauaar: n-p boxkunap Iletkos [xymKkes,
IJIaBeH aCHUCTEeHT KbM Karenpa ,JHpopManmoHHO-U3MepBaTenHa TexXHHKa™ mnpu Dakynrer
Asromatuka. KanaunaTeT € momydms oOpa3oBaTenHa U KBATH(HUKAIMOHHA CTEIEH ,,MaruCThp”
npe3 2011 1. B TY - Codust. B mepuoma 2011-2015 r. e gokropant B TY - Codus, kato mpe3 2015
I. € IIoIIy4Yuy oOpa3oBaTeNHaTa U Hay4qHaTa CTEIeH ,,JOKTOP® B IpO)eCHOHAIHO HANpaBJIeHUE 5.2
,,EIICKTPOTEXHUKA, eJIEKTPOHNKA M aBTOMATHKa™ ¢ INCEPTAIOHEeH TPy Ha TeMa ,,MeTpOIOTHYHO
OCHI'ypsIBaHE Ha IpOoLecUuTe Npu u3MepsaHe Ha BubOpauuu”. Ot 2014 r. go 2016 r. ¢ acUCTEHT B
TY - Codnus, a or 2016 r. e riuaBeH acUCTEHT KbM Karezapa ,,JIHDOpMallMOHHO-H3MepBaTeIHA
texHuka®“ Ha TY - Co¢us. Cnasenn ca m3uckasusara Ha wi. 19, 1. 1 u 2 ot IlpaBuinHuka 3a
YCIOBHATA U pelia 3a 3a€MaHe Ha aKaeMUYHU AnbKHOCTH B TY - Codus ITYP3AABTY-C/.

KonkypcsT € 00siBeH B [[bpkaBeH BecTHHK, Op.101 ot 27 HoemBpu 2025 roauHa, BH3
OCHOBa Ha pelleHHe Ha @DakylTeTHHUS CBHBET Ha Qakynrer ,,ABroMaTHKa”. DopMalHHTE
U3UCKBaHMs BB Bpb3Ka C MPOLEAYpPaTa ca N3MBIHEHH B HEOOXOIUMHTE CPOKOBE.

2. Q0110 onucanue Ha nNpeacTaBeHUuTE MaTepuaaIu

KanpauaarsT € nmpeacTaBuil 3a pelieH3upaHe U ydacTue B KOHKypca o61o 27 Tpyaa, KOUTO
HE NOBTAPAT NPEJICTABEHUTE 3a MpuaoOuBaHe Ha 00pa3oBaTeIHATA U HAy4YHA CTEIEH ,,JOKTOp".
Ot Te3u TpyIoBe eArH € MOHOTpadus Che 3arnapue: ,,MeTpOIOrHYHO OCUTYPIBAHE Ha IPOIICCUTE
Ipy KanuOpypaHe Ha JIGHTOBHM BE3HM ¢ Kanubpupaiiu Bepuru™, myoOaukyeana npe3 2025 r.,
m3garencrso Ha TY - Co¢us. [[Banecer u mecT ca CTaTMM B HAyYHW CIIMCAHHS W JOKJIAJU Ha
koH(epeHnuy, MyomukyBanu B mepmoma 2011 - 2024 r. BcHuku npeicTaBeHH TPYIOBE ce
penensupar. EquHanecer ot TpynoBere ca pedepupaHu ¥ HHACKCHPAHU B CBETOBHHUTE 0a3u JaHHH
(Bcmukute 11 B Scopus, a 6 u B Web of Science). Ilybnukanuure B HepedepupaHu H3HaHUS U
TpynoBe Ha KoHpepeHnuu ca 18. [Tocouenara B ciuchka mog Ne 15 myOuukanus He € peIcTaBeHa
B ITBJICH TEKCT U He npuchcTBa B CrpaBKaTa 3a M3IIBIHEHHE HA MAHUMAITHUTE W3MCKBAHUA 32
KoHKypca. OT nybnukanuute B Hepedeprupan u3fanus, 5 ca nyonukanuu B ['ogumevika Ha TY
- Cotus, 4 B ,,beirapcko crimcanue 3a HHXEHEpHO mpoektrpane™, 1 B ,,/I3BeCTHs Ha CHIO3a Ha
yuaenute — CiuBeH, 6 ca JOKJIaaH, U3HECEHH Ha HAYYHH KOH(EPEHIINH U CUMIIO3UYMH Hac U 2 B
rp. Oxpun. Ilpunoxxena e moxpoOHa crpaBka 3a 18 He3aBUCHMH IUTHPAHUS Ha TPYIOBETEe Ha
KaHAWNIATa B U3aHUs, HHAEKCUPAaHU B Scopus, OT KouTo 13 ca oT uyxzmecTpaHHu aBTopH. ['1. ac.
[xymxes e npenacrasmi oT IlatentHO BegomcTBo Ha P. Beiarapus mareHT 3a m300peTeHHE H
CBHIETEIICTBA 32 PETUCTPUPAHH /1Ba [IOJE3HU MOJIeTIa, C KOUTO y4acTBa B KOHKypca ¢be 120 Touku
B Ipyla nnokasarend E, npu MUHMMAaIHO M3HCKBaHM 3a ,,JoleHT - 0. B rpyna mokazarenu 3, 3a
KO5ITO MUHMMAJIHATE U3UCKBAHMSI 33 aKaJleMUYHATa JUTBKHOCT ,,JoeHT" B TY - Codus ca 0 Tokwy,
1. ac. JIKy/UKeB e npejicTaBuil 3 myGiuKaluy ¢ MMIakT haktop, kouto crnopen ITYP3AJIBTY -
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C ce ouensBar Ha 30 Touku. He ca mpeacTaBeHn JOKYMEHTH 3a y4acTHe B HAYYHM MPOEKTH,
BBIIPEKU Y€ B OuorpadusaTa cu KaHAUAATHT II0COYBa 6 mpoekTa 6e3 Ja YTOYHABA PONATa CH IpU
H3IIBJIHEHUETO UM.

3. O0ma xapakTepHCTHKAa Ha HAYYHOHM3CJENOBATEJICKATA H HAYYHO-IPHJIOKHATA
JXeHHOCT HA KAaHIHIATAa

B neproga 2011 — 2025 r. Hay4YHOU3CIIENOBATEICKATA M HAYYHO-TIPUIIOKHATA IEHHOCT Ha
ri. ac. aA-p boxunap IletkoB JIKymxeB € HacoueHa KbM akTyaaHH IpoOlieMH B obmacTra Ha
H3MEpBaTeNIHATA TEXHHMKA, METPOJIOTHATA, H3MEPBATENIHUTE CHCTeMH W o00pabGoTkara Ha
U3MCPBATCIIHA JAaHHH, C aKIEHT BbpPXy pa3pabOTBaHETO HA HOBHM H3MEpBATEIHH METOJH,
BUPTYaJIHH W3MEPBATEIHN MHCTPYMEHTH, CHCTEMH 32 MOHHTOPHHT U aHAJN3 HA U3MEPBATEIHN
NaHHU, KaKTO ¥ BbpPXY M3ClenBaHusd B o0ylacTTa Ha Hepaspyasaiy (Oux npeioKuia TEPMUHA
,,0€3paspyIIuTeNeH " ) KOHTPOJ Ha MaTepHald U CEH30PHU CUCTeMH. M3cieIBaHUATA ca B IIBIHO
CHOTBETCTBME ¢ HayyHa obOmact 5.2 ,EneKkTpoTeXHHKa, CIEKTPOHMKA M aBTOMATHKAa“ M
crenuantocT ,ElekTponsMepBaTenHa TeXHHKA™ M XapaKTepU3HpaT M. ac. JIKYIKYB KaTo
U3CIIEI0BATENl C PA3HOCTPAaHHM MHTEPECH U MHOTO 100pa npoeCHOoHaHa OArOTOBKA.

OcHOBHO HampaBiIeHUE B HAyYHaTa paboTa Ha KaHIUIATA IPECTaBIsABAT M3CIIEABAHMATA,
CBBpP3aHH C METPOJIOTUYHOTO OCHIYpsBaHE Ha W3MEpBaHHATAa MW pPa3paboTBaHETO Ha
MaTeMaTHYECKM MOJEIM M METOJUKH 3a KammOpupaHe Ha W3MEpBATEHH CHCTEMH. B
xaOunuTanuoHHus Tpya [B4] ca paspaGoTeHH MaTeMaTHYecKH MOJENTM Ha MpPOIECHTE IIpH
KanuOpHpaHe Ha KaJMOpHpalId BEpUTH U NPU KatuOpupaHe Ha JICHTOBHM BE3HHU C ITOMOINTA HA
TaKWBa BCPHUIH. AHANM3MpaHH ca BHUsdelUTe (GakTOpH BBPXY OTAECIAHUTE €Tald Ha
KaTnOpallMOHHHUTE MPOLETYPH, Pa3paboTeHN ca GIOPKETH Ha HEONPEAEIEHOCT B ca MPEUIOKEHH
[IPaKTUYECKU TPUIOKUMU METOIMKHU 3a M3BBPIIBAHE HA KATHOPAMOHHUTE IPOIEAYPH, KOUTO
MOTaT IUPEKTHO a 0BT BHEAPEHH B IEHHOCTTa Ha Kanubpupaiwm naboparopun. B mybnukarmm
[I'8.12,1'8.15] ca pazpaboTeHM CHCTEMH 3a KaTNOpHUpaHe Ha aKCEIEPOMETPH C BUPTYaJEH eTaJIoH,
KaKTO M 3a ONpeeNsIHe Ha KOe(HUIMEHT Ha NpeobpasyBaHe M OIEHKa Ha HEONpPEAENeHOCTTa Ha
M3MEPBAHUATA IIPU KanuOpupaHe Ha BUOpoNpeoOpa3yBaTeliu 1o MeToAa Ha CpaBHEHHE.

I'pynma Hayynu pesynraTd € CBbp3aHa C Hepas3pyIlaBallldsd KOHTPOJ Ha METalHH H
(bepomarnuTHN MaTepuanH. B my6mukaruuTe ca aHANM3UpPAHHW PA3sIMYHE (M3HYHH METOAH 32
HepaspylaBall KOHTPOJI, BKJIIOYHMTEIHO METOAM, OCHOBaHM Ha edekra Ha bapkaysew,
MarHMTOAKyCTHYHA €MHUCHS, YITPa3ByKOBM METOAU U H3MEPBAaHE HA TEPMOEIEKTPOIBHIKEIA
CHIa. YCTaHOBEHH Ca KOpENalldH MeXIy HepaspyLlaBalluTe HHPOPMANMOHHUA NapaMeTpH
(HanpexeHWEe HAa MAarHUTHHS LIYM, MarHUTOAKyCTHYHA €MHCHs, CKOPOCT M 3aTHXBaHe Ha
YATpa3ByKa, TEPMOEIEKTPHYHO HAMPEKEHUE) U CTPYKTYPHUTE U MEXaHUYHHUTE XapAKTEPUCTUKH
Ha MeTalIHUTe MaTepuany. PaspaboTeHa e M e ONTHMH3NpaHa aBTOMAaTH3UpaHa MOIyJIHA CHCTEMA
MULTITEST 3a koMIIeKCHO M3CIIeIBaHE Ha CTPYKTypaTa M CBOMCTBATa HA METAITHU MaTepHaIK
4pe3 KoMOMHUpaHe Ha HAKOJIKO HE3aBUCHMHM H3MepBaTenuu meroza [1'7.3, 7.7, 8.4, T'8.7].

B o6nacTra Ha CEH30PHUTE TEXHONOTHH M OHOCEH30pUTE TII. ac. JDKyIKEB € W3BBPILKI
3a1bI00YEHH EKCIIEPUMEHTANHN H3CIeIBaHUs 32 BIMSHUETO Ha OKOIHATA Cpedaa BBPXY
M3MEpBaTC/IHU CHUCTeMU. YUpe3 NpHIOKEHHE HAa METOAWTE HAa MAaTeMaTHYeCcKO MOJIENHpaHe,
CUMYJIallUsl W EKCIHCPUMEHTAHA BauuIalus € ITOCTHIHATa WMHTErpalds Ha TEOPETUYHH U
npuIoXHH moaxoau. Ilposenenn ca ekcepUMEHTaIHH H3CICBaHNs Ha BIMSHUETO Ha TPAXOBU
YaCTHULU U OCBETEHOCT BBPXY paboTaTa Ha HH(ppauepBeHH CEH30PH 3a JAETEKIMS Ha 00EKTH, KaTo
HOJIy9E€HHUTE PE3YIITATH Ca MOJEIMpPaHy uYpe3 OuHapHa orucTudHa perpecus [['7.1]. PaspaGorenn
ca MaTeMaTHYECKU MOJENH Ha MPOUECUTE B aMIIEPOMETPHUYHH OMOCEH30pH, Oa3MpaH Ha IMHI-
IIOHI €H3MMHA KMHETHKA, KaTo Ca aHAIU3UPaHU BIMAHHUATA HA IIapaMeTpH KAaTOo MaKCHMAaIHa
CH3UMHA CKOPOCT U MOIYJ Ha Tuie BbpXy METPONIOTHYHUTE XapaKTePUCTHKU Ha OHMOCEH30pHTE.
UscresBana e v MPHII0KMMOCTTA Ha PAa3THUHH METO/IM 3a ONpe/ie/ITHe Ha TPAHNIATa Ha JETeKIIHS
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(LOD) npu eneKTpoXuMHYHM OHOCCH30PH, KaTO € aHANM3UpaHa MHTEPIPETALHOHHATA CTONHOCT
Ha TO3W MApaMeTbp NpPH NPAKTUYECKOTO HM3MON3BaHE Ha OuoceH3opuu cucremu [['7.2, I'8.10,
I'8.11].

Yact oT Hay4YHHTE U3CIEBAHNA Ca HACOYCHU KbM EHEPrUiiHa eeKTHBHOCT ¥ €KOIOTHYHM
NPUIOKCHU (MOZENMpaHe M TPOTHOSHPaHe Ha KAaYeCTBOTO HA aTMOC(EPHHSI BH3IYX).
V3BBpmieHr ca H3CIIEABaHNS BhPXY CHCTEMH 3a IIOBHIIABAHE HA €HEprUitHaTa eeKTHBHOCT upe3
U3MON3BAHE HA TAHENW OT pEIUKIMpYeMH MaTepHald, IPU KOUTO ca aHalH3UpaHd
TCMIIEPATYPHHTE DEKHMH [PH PA3JMYHH KOHCTPYKTHBHH pELICHHsS 3a MONOOpsABaHE Ha
TOIVIMHHOTO 3anbpixkaHe [['7.8]. Upes u3nonsBaHe Ha CTATHCTHYECKH METOIM M AITOPHTMH HA
MaIHHHOTO 00y4YeHue ca pa3pabOTEHN MOJENH 3a POTHO3MPAHE Ha KOHIIEHTPALMATA Ha (HHM
npaxoBu 4yactuud PM10 B rpanckm ycnoBus. M3monssaHu ca HMOAXOAM KaTo MHOKECTBEHA
nuHeiHa perpecus, ARIMA Moxemy W M3KYCTBEHH HEBPOHHH MpEXM, KaTo € IOKa3aHo, ue
HCIMHCHHATE MOMENN OCHTYpPSBAT I0-BHCOKA TOYHOCT IPH TPOTHO3HPAHE HA CIIOKHH
CKOJIOTHYHY B3aumoeiicteua [31.1, 331.2]. Pesynratute ca CBHAETENCTBO 33 CIIOCOOHOCTTA Ha
KaH[MJaTa a Tpuiara Hay9H! MCTON B MHTEPIUCIMIUTMHAPHH MIPUIIOKEHHUS C PEATHO COI[HAIHO
H €KOJIOTUYHO 3HAYCHHE.

KanpunatsT uMa HayyHM pe3ynTaTH U B 00J1aCTTa Ha €HEPTUHHNUTE CHCTEMHI U CHCTEMHUTE
3a CbXpaHEHHE Ha eHeprus. [IpoBeleH e ekcIeprMeHTaleH CpaBHHMTENIEH aHAIW3 Ha JIUTHEBO-
VOHHH GaTepuitHN CHCTeMH ¢ pa3inudHu KaToxuu Matepuan (NCA u LFP), H3mo3BaHA B MKy
IPaJICKH eNEKTPUYECKM M XUOPUIHH NPEBO3HH CpPEACTBA. PaspaGoTeHa € eKclepHMEeHTAHA
CHCTEMA 3a ChXPAaHEHHNE W YNPABICHUE Ha €HEPTHs C MHTEIPUpaHa CHCTEMA 3a yIpaBleHHe Ha
GarepusiTa, KakTo W METOJ 32 OIpE/CIIHE HA CHCTOSHHETO HA 3apeJaHe dUpe3 KOPEKIHs Ha
IPEIIKHUTE NPH KyJIOHOBOTO Opoere [331.3].

ChIIecTBeH [0 B HAYYHO-TIPHJIOXKHATA IEHHOCT Ha KaHAMIATa 32€MaT pa3paboOTKUTE B
obracTTa HAa BUPTYalHH H3MEPBATEIHH CHCTEMH M HMHCTDYMEHTH, PEaTH3MpPAaHH OCHOBHO B
nporpamHara cpea LabVIEW. PaspaboTenn ca BUpTyalHH HHCTPYMEHTH 33 H3MepBaHe Ha Maca,
TemuepaTypa, BHOpauu ¥ APYTd (PM3WYHM BEIMYMHH, KAKTO U CHCTEMHM 33 aBTOMATH3HPAHA
06paboTKa M aHaIM3 Ha H3MEPBATENHH NaHHH. YacT oT pPa3spabOTKUTE BKIIOUBAT MHTETPALHs Ha
xapayepHu riatpopmu xato Arduino, NI ELVIS II, ToBapHH KI€TKH M TEpPMOJBOHKH ChC
copTyepHH HMHCTPYMEHTH 3a BH3yanusalus, o0paGoTka M KauuGpHpaHe Ha HM3MepBaHHATA.
IIpesoxenu ca anropuT™MH 3a IPOrpaMHa KOMIICHCALMS Ha TPELIKH, HATIPEMEp 332 HAMA/IABaHe
Ha BJIMSHUETO Ha KOIeOaHuATa Ha 3aXPaHBAIOTO HANIPEKEHUE [IPU M3MEPBAHHS C TEH30JATUHIIN,
KaKTO W METOAM 32 aBTOMATH3MPAHO OIpENENsiHE Ha KOoeHLHECHTH Ha mnpeoOpasyBaHe M
HEOIPE/ICICHOCTH NIpK KanuOpupane Ha npeobpasysaremu [['7.4, 7.6, 8.2, I'8.6, I'8.13, I'8.16,
I'8.17, I'8.18].

Hacr or nybnmkauuure oOXBamiaT pesyiTaTH,  CBBpP3aHM C pa3spaboTBaHETO U
M3CJIeIBAHETO HAa HM3MEPBATENHM HpeoOpasyBaTeNd M CEH30pHH cucTeMu. PaspaboTeHu ca
KalalMTHBHE 1peoOpasyBaTeny 3a M3MEpBAHC HA JIMHEWHH M BIVIOBH IIPEMECTBAHMA,
BKIIOUMTCIHO MpeoOpasyBaTeNd C €IOHOBPEMEHHO W3MEHEHHE HA  PA3CTOSHHETO WU
NPUIOKPUBaHETO Ha enekrpoaure. IlomydyeHnm ca MaremMarnyeckd MOJEIH, OMHCBAIIN
3aBHCHMOCTTa MEXIY T€OMETPUYHHTE [IapaMETPH Ha €JCKTPOAUTE U M3MEPBaHUS KaIlalluTeT,
KaTo pe3yNTaTUTE ca BAIMIMPAHH Ype3 CKCIIEPMMEHTATHN M3MepBaHusa. JacT oT paspaboTKuTe
MMaT 1 00pa30BaTeNHO NPUIOKEHHE, KaTo ca NPeJHAa3HAYEHN 3@ M3MOJI3BAHE B 1aGOpaTOpHH
YIPOKHEHHs 110 HEEIEKTpUYeckn u3MepBanus [1'7.5, 1'8.8, I'8.14].

IMarentsT Ne 67542 B1 — ,,YcTpoiicTBO 3a qUCTaHIIMOHHO YIIpaBJIEHHUE Ha ChCIUHUTEINUTE
Ha XMOPHIHO TNPEBO3HO CPEACTBO* M IBaTa IOJe3HH Momena Ne 5049 Ul — ,,CrucreMa 3a
CJICKTPOMEXaHUYHO 3aBMKBAHE Ha XUOPHITHO PpeBo3HO cpeactso’ u Ne 5050 Ul — , Cuctema 3a
CTIEKTPOMEXaHWYHO 3a/IBUKBAaHE Ha XMOPHIHO IIPEBO3HO CPEACTBO C JUCTAHIMOHHO yIPaBIeHHE
Ca JI0Ka3aTeJICTBO 3a peaHa MPHI0KUMOCT Ha MOCTUTHATH OT KaHIWUIATa PEe3yITaTH.
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Hay4nouscienosatenckara AeHHOCT Ha T ac. JDKYMIKEB Ce XapakTepu3upa ¢ MIMPOK
TEMaTH4Y€EH 00XBAT, 100pa MHTEPIMCUUIUIMHAPHOCT M HACOYEHOCT KbM pEllaBaHe HA TPAKTHYECKH
3HaYUMHU HHKCHEPHU 3a1aun. IlocTurHaTHTE pe3yITaTH HaMUpAT IPUIOKEHNE KAKTO B HAYYHUTE
U3CICBAHKA, Taka M B MCTPOJOTMYHATA M WIDKCHEPHATa NPAaKTHKa ©  00pa3oBaTelHo
MPHIOKEHHE.

4. Onenka Ha nmegaroruyeckaTa nmoAroToBKa M JeHHOCT Ha KaHaujaarTra

IIpes mocnequute 3 y4eOHM TOAMHA KaHIUAATHT ¢ u3Hacsul dekuun B TY - Codust no 4
IOUCHMIUIMHA Ha OBJIrapcku €3MK B CHELHATHOCTHTE ,, ABTOMATHKa, WH(OPMALUOHHA M
yIpaBisiBalla TEXHUKA* U ,,MeTponorus u u3MepBareinHa Texuuka“, B 00em 204 1eKIMOHHY Jaca
U 10 2 IUCUWIUIMHU Ha aHTITHHCKH €3UK B crienuanHoctute ,,IH(GOpMAaMOHHH TEXHOIOTHH 3a
ynpasineHue Ha OusHeca™ u ,,MHaycTpruanHo umwxeHeperso® B o6eM 30 yaca seximu. O6mo 3a
MIOCJIeTHUTE TPU aKaJeMHUYHH TOAMHH, Il ac. boxunap Jxymxes e mposen 234 yaca JIeKIUH B
TV - Codnsa. Tlenarornueckara geHHOCT Ha KaHIWAATA 3HAYUTEITHO HAIXBBPIS MUHUMATHHTE
msuckBanu 30 vaca neximuu B mokasaten JK, cermaco ITYP3A/IBTY-C. Ilpuemam, ue ri. ac.
boxnnap JIxykeB € HaTpynan HeOOXOAMMUS ONUT 33 AKAJAEMUYHATA [UTHKHOCT ,,JOIICHT .

S. OcHOBHM HAYYHHM H HAYYHO-TIPHJIOKHH IPHHOCH

B npencraBennTe HaydHH TPYAOBE IUL. ac. JHKYIKEB pe3yaTaTUTE C HAYYEH XapaKTep ca
B 00macTTa Ha H3MEPBATEIHHUTC METOAHM, METPOJIOTHATA W MOJEIMPAHETO HA CIOXKHH
H3MEpPBaTEeNHU MPOLECH:

1. PaspaboTeH € WANOCTEH MaTeMaTHYeCKH M HM3MepBaTejeH MO Ha MHpoleca Ha
KanuOpupaHe Ha JIEHTOBU Be3HM ¢ KalUOpHpalna Bepura, BKIKOYBAI aHATHTHYHO OIMCAHHUE HAa
3aBHCHMOCTHTE MEXYy OCHOBHHUTE NAapaMETpH Ha Tpoleca (CKOPOCT Ha JIEHTAaTa, BPEMEBH
UHTEPBaJ, JIMHEWHO HATOBAapBaHE M HATpyNaHa Maca), KaKTO W H3MEpBaTelleH MOJEN 3a
onpefensHe Ha ABDKMHATA W JIMHEHHOTO HaToBapBaHe Ha KanmuOpupamiata Bepura. ([B4],
Ch3[1aBaHe HA HOBU MOJEJH ¥ METOIH )

2. Pa3paboTeH € aHAaIMTHYEH MOZEN 3a pPa3NpOCTPAaHEHHE Ha HEOIpEeNeHOCTTa B
M3MCPBATENHUSA NTPOLEC, 6asupaH Ha JUePEHIIHAICH TOJXO0/ U OIPEACIIAHE Ha KOS(UIMEHTH Ha
YYBCTBUTCIHOCT 3a BCHYKH BXOIHH BEIMYWHH, [103BOJIABAI KOJIMYCCTBEH aHAIN3 Ha BIUIHHETO
Ha OT/CIHUTC NapaMeTpu BbpXY KpalHus pesynraT oT uaMmepBaneto. ([B4], cb3maBane Ha HOB
METOJ 33 aHAJIN3 Ha HEONIPEIEICHOCTTa)

3. MsBeneHn € yHMUIMpAH TOAXOA 3a OLEHKA HAa KOMOWHMpaHarta W pa3lIMpeHaTa
HEOINPEJCICHOCT NMPH M3MEPBAHE, IIPUJI0KUM IPU PA3INYHH KOHOHUTYpauy HA U3MEPBATEIHUL
codryep Ha geHTOBH Be3uu. ([B4], ch3naBane Ha HOB METON)

4. PaszpaboTeHM ca MaTeMaTHYeCKM M CHMYJAlMOHHA MOJENM Ha aMIEepOMETPHUHU
0MOCEH30pH, OIHMCBAIlM KUHETHYHHTS W IU(Y3HOHHHUTE NPOLECH B AaKTHBHATA €H3MMHA
MeMOpaHa 4pe3 CHCTeMa OT HeMMHEHHH AudepeHnaiHy ypaBHEHUs M NO3BOIABAIIN AHATIH3 HA
pexxumure Ha pabora Ha censopa. ([I'8.10, I'8.11], cp3aaBaHe HAa HOBU MaTeMaTHIECKH MOJIEIIH)

5. PaspaboTenn ca MOJENH 3a IPOTHO3HPAHE HA KOHIEHTPAIMATA HAa [TPAXOBH YACTHIM
PMI10 B rpamcka cpema, 0a3supaHM Ha H3KYyCTBCHH HEBPOHHH MpPEXd M KOMOMHHpaHH
craructndeckn  momemn (ARIMA-MLR), neMoHCTpupaiiy TMOBHIIEHA TOYHOCT —CIPSMO
KIacruyeckuTe JInHeHHU Mozenu. ([331.1,331.2], cb3maBaHe Ha HOBU MOJEIH M METOM 33 aHAIIN3
Ha €KOJIOTMYHH TAaHHM )

6. Pa3paboTeH e MeTo[ 3a OLPEACISIHE Ha ChCTOSHUETO Ha 3apekaaHe Ha KISTKH JIHTHII-
KeneseH Qocdar, BKIFOYBAI KOPEKINOHEH (HaKTOp 38 KOMIIEHCHpPAaHe Ha TPEIIKHTE IIPH METOa
Ha Kynornosa cmetka. ([331.3], ch31aBaHe Ha HOB METOZ 3a H3MEPBAHE U OLICHKA HA NapaMeTpH
Ha €HEPTUWHU CUCTEMH )
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Hay4YHo-npu/I0KHHMTE pEe3yNTaTH Ha I ac. [PKyIKeB ca CBBp3aHH ¢ pa3paboTBaHe Ha
METOJHUKH, aArOPUTMH M H3MEPBATENHU MOAXOAM, NPHIOKHMH B METPOJOTHYHATA MPAKTHKA,
HEPaspyUINTENHHs KOHTPOI U ChBPEMEHHHUTE H3MEPBATEIHN CHCTEMH:

1. PaspaboTeHa e LANOCTHA METOAMKA 3a KanuOpupaHe Ha KaauOpHpallyd BEpUTH U
JICHTOBHU BE3HU, XapMOHM3MpaHa ¢ MexayHapoauute crannaptu ISO/IEC 17025, ISO/IEC 99 u
OIML R50, BximroyBama MOJAeNd Ha W3MEpBaHE M JETAWIHU OIO[KETH Ha HEONPEAENIEHOCTTA.
([B4], cb3naBaHe Ha HOBa METOMMKA U TEXHOJIOTHS)

2. Paspaborenn ca moapoOHH OIOIKETH HA HEONPEIEICHOCTTa 33 OCHOBHHTE CTAIllH HA
H3MEPBATEIIHUSA TIPOIEC, OCHTYPABALIM METPOJIOTHYHA IPOCIETUMOCT U BB3IPOU3BOAUMOCT Ha
pesynrarure. ([B4], cb3aBaHe Ha HOB METOA 3@ METPOJIOTUYEH AHAIH3)

3. ExcnepuMeHTanHO ca M3CIENBAHM XapaKTEPUCTHKUTE H4a MAaTrHATHHA IOYM H
MarHUTOAKyCTHYHATA EMUCHs, MHIYLMPaHH OT edeKkTa Ha bapkayseH, KaTo € YCTaHOBEHA TAXHATa
YyBCTBHTEIIHOCT KbM CTPYKTYPHOTO CBCTOSHHE M BBTPEIIHUTE HAIMPEKEHUSA B METAIHHMTE
marepuanu. ([I'7.3], nomyuaBaHe Ha HOBH €KCIIEPHMEHTANHH (aKTH)

4. YcTaHOBeHH ca KOpeNnaluH MEeXAy HHGOPMALMOHHYA NapaMeTpH OT Hepa3pyNINTEeTHH
H3MEPBAHUS U CTPYKTYPHUTE XapaKTEPUCTHKH Ha MaTepHalIUTe, HO3BOJABAIIM TPYyIHpaHe U
KOHTPOJI Ha Ka4ecTBOTO 6e3 paspymasane Ha mpobure. ([['7.7], moxa3BaHe ¢ HOBU CpeCTBa Ha
CBIIECTBYBAIY HAYYHH IIOTOKCHHA)

5. PaspaboTen e MaTeMaTHYeCKN MOJEN U GIODKET Ha HEONMpPEAEeIEeHOCTTa 3 CHCTeMa 3a
KanuOpupaHe Ha aKCeNepOMETPH C BUPTYalIeH eTaloH, 0Ka3Ball BE3MOXKHOCTTA 33 ONPOCTABAHE
Ha KanuOpauMOHHATa CHCTeMa ¥ IOBMINABAHC Ha TOYHOCTTAa Ha wW3Mepsanmsata. ([I8.12],
Ch3JjaBaHe Ha HOB METON)

6. PaspaboTeH € anropuTbM 3a IIpOTrpaMHa KOMIIEHCALMsl Ha Taja Ha 3aXpaHBaloTo
HaMpPEeKCHUE NPU TCH30AaTYMLM, BOJAELI 10 HAMAJIABAHE HA TPEIIKUTE B U3MEPEHUTE CTOMHOCTH.
([T'8.16], cp3maBaHe Ha HOB METOJI K AJITOPHTHM)

7. Pa3paboTeHa € eKciepuMEHTAallHA CHCTEMA 3a ChbXPAHCHHUE U yIPABJICHHE Ha EHEPTHS C
NIITHEBO-HOHHM OaTepuy, BKIIOYBANlA MHTEIHICHTHA MOJAYIHA CHCTEMa 3a yIpaBlcHHE Ha
Oarepusita W aHanM3 Ha XapaKTEPUCTHKUTC HA DAa3liMYHM JMTHEBH TexHomormm. ([331.3],
Ch3IaBaHE HA HOBA TEXHMYECKA CHCTEMa M TEXHOJIOTHYESH IOIXO0N)

IIpustokHUTE pe3yNTaTH B IMyONUKanuuTe 1. ac. JKy/IKeB 3a KOHKypca MOTaT Ja ce
00001AT KaTo:

1. PaspaboTenu ca u ca peanu3supaHd BEPTYaTHH H3MEPBATENHN CHCTEMH W TIPOrPaMHM
CpencTBa 3a aBTOMATH3HMPAHO ChOMpaHe, 00paboTKa M aHAJIM3 Ha W3MEpBATENHA MH()OPMALHS,
IPUIIOKUMH IIPH U3MEPBAaHE Ha Pa3IMYHK (U3WYHU BETUIHHH (Maca, TEMIICPATypPHH lapaMeTpH,
BHOpauun), peaqusupaHd 4pe3 CHBPEMCHHH HPOrPAMHM M MHKDOKOHTPOIEPHH MIAT(OPMH.
([r'7.4,17.6,1'8.2,1'8.13,18.15,I'8.17], cb3naBaHe Ha HOBU METOH U TEXHOIOTHH)

2. PaspaboTenn ca KOHCTPYKUMH M eKCIIEPUMEHTAIHH OOpasiHM HAa HM3MEepBaTEIHH
npeoOpasyBaTed U CEH30PHHM CHCTEMH, BKITIOUHTENHO KalallWTUBHHM IpeoOpasyBaTelnd 3a
H3MEpBaHe Ha MaJKH JTMHEHHW M BIJTIOBH NPEMECTBAHUS M MOOWIHH CHCTEMH 3a ChOMpaHe Ha
u3MepBarenHa uH(OpMauMs, IpeJHa3sHAYEHH 3a W3IOJ3BaHE B M3MEPBATENIHATA IPAKTUKA M
HIKeHepHH m3cnensanusA. ([I7.5, I'8.1, I'8.8, I'8.14], cp3maBaHe Ha HOBH KOHCTPYKIMH H
TEXHOJIOTHH )

3. PaspaboTeHn ca IpaKTHYECKH IPHIIOKUMH CHCTEMH M METOAMKH 33 MOHHTODHHI Ha
[TapaMeTpH Ha OKOJHATa Cpejia, BKIIOYHUTETHO U3MEpBaHEe HAa KOHLIEHTPAIMY HA BPEIHH Ta30Be,
JUM ¥ JpPYTH €KOJIOTHYHHM IIOKa3aTelld, KAaKT0O U 3a aHalki3 Ha eKOJOIMYHH [aHHU;
SKCIICPUMCHTAJIHH CHCTEMH 34 aBTOMAaTU3MpaH Hepa3pyllaBalll KOHTPOJ M JWArHOCTHKA Ha
MCTAIHH ¥ ()EPPOMATHWTHH MAaTEPHATH, TPWIOKHUMHM I[P OLEHKA Ha CTPYKTYPHH
XapakTCPUCTHKHM M KOHTPON HAa KayeCTBOTO; KAKTO W METONWKH 3a M3IMUTBAHE HA TEXHHYECKO
o0bopyaBaHe M MaTepHaaM IPU BB3JCHCTBHE HA (DAKTOPHM Ha OKOJHATA CPeJa, M3MOI3BAHU 32
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OLICHKa Ha eKCIUIOATAl[MOHHATA HAJSKIHOCT M 6e30MacHOCTTa Ha TexHuuecku cucremu ( ['7.3,
I'7.77, 17.8, I'8.3 - I'8.5, I'8.7, I'8.9]). Te3u pesyararu mnpeAcTaBisBaT Ch3JABAHE HA HOBH
TEXHOJIOTMH U MOIy4aBaHe Ha MOTBBPAUTEITHU (aKTH.

Pasriemanure IpHHOCH ca JIeJI0 HA KaHIUAaTa M TOKAa3BaT, Y€ € HAJHUIE XapMOHHYHO
ChYETaBaHE Ha HAYYHOM3CIIEAOBATEIICKA U IPUIIOXKHA IEHHOCT Ha HUBO, OTTOBAPSAIIO HAIILIHO Ha
M3HMCKBAaHUATA 33 ,,401eHT B TY - Codus.

6. 3HaYUMOCT HAa MPUHOCHUTE 32 HAYKATA U MPAKTUKATA

Hayunure n HayuYHO-TIpHIOKHHTE PE3yJITaTH, IPEICTABEHH B TPYAOBETE Ha KaHIWIATAa,
HMaT 3HAYUM IPHHOC 3a DPA3BUTUETO Ha CHhBPEMEHHATa EJIEKTPOM3MEpBATEIHA TEXHHKA,
METpOJIOTHATA U U3MEPBATEIHUTE CUCTEMH. Te ca HacOYeHH KbM pelllaBaHe Ha aKTyalHHd HAyYHH
¥ VIHKCHEPHHU IIPOOJIEMH, CBBP3aHU C MOAENUPAHETO HAa M3MEPBATENHM IIPOLECH, aHAIN3a Ha
HEOTPEIETIEHOCTTA, Pa3spaboTBaHETO Ha METOMKY 32 KaruOpupaHe Ha U3MEPBATEIHN CPEICTBA 1
CH3[1aBaHETO HA CHBPEMEHHHU H3MEPBATEITHH M MOHUTOPHUHTOBH CHCTEMH.

OT mayyHa IieiHa TOYKa 3HAYMMOCTTA Ha NMPHHOCHTE CE M3pa3sBa IpeIH BCHYKO B
pa3paboTBaHETO HA HOBM MAaTEMAaTHYECKH M aHATMTHYHM MOZIEIM HA W3MEPBATENHM TIPOIECH,
KOHUTO MO3BOJIABAT NO-NIPEIU3HO OIUCAHHE U aHAIN3 HA BIMsACIUTE (DAKTOPH BBPXY PE3yIITATHTE
OT m3MepBanuATa. OcoOeHO CHIIECTBEH NPHHOC NPE/ICTABISIBAT Pa3pabOTeHUTe U3MEPBATENHH U
AQHATMTHYHU MOJIEIIH 33 KanuOpupaHe Ha JIEHTOBH BE3HU C KaJuOpupalia Bepura u IoIX0AuTe 3a
OLICHKa Ha HEONpPEeIeJeHOCTTa CBhITIACHO MEKIYyHAapOAHUTE METPOJOTHYHM CTaHAapTh. Te3n
pe3yNTaTu TONMPUHACAT 3a PA3BUTHETO HA TEOPHUATA HA H3MEPBAHUATA i METPOJOIMYHHS aHAIIU3,
KaTo CHIIEBPEMEHHO Ch3/[aBaT OCHOBA 332 YChbBHPUICHCTBAHE HA IPAKTHICCKUTE HPOLEAYPH IIPH
KaJMOpHpaHe Ha H3MEPBATCITHN CUCTEMH.

Hayuno-npuioxHata CTORHOCT Ha IIOJIyYEHUTE PE3YITAaTH CE IPOABIBA B pa3paboTBAHETO
Ha METOIVKH, adTOPUTMHU W U3MEPBATENHU CHCTEMH, KOUTO MOrar na ObAaT npuiaraHd B
METPOJIOTHYHATA MPAaKTHKa, HEPaspylNIMTENIHHS KOHTPOI Ha MaTepuald M CHCTEMHUTE 3a
MOHUTOPHHT Ha OKOJIHAara cpena. PaspaboreHnTe MeTOAMKH 3a KanuOpupaHe W OIEHKa Ha
HEOMPEIENICHOCTTa Ca ChOOpa3eH! ¢ MeXXAYHAPOJHUTE CTAHAAPTH U MOTAT Ja ObJaT M3I0I3BaHU
B aKpeMTUPaHH T1ab0paTopyy, KOETO € BaKHa MPEeNOCTaBKa 3a OCHIypsBaHe HAa METPOIOTHYHA
MPOCIEIUMOCT M HAZACKIHOCT Ha U3MEPBAHUATA.

[IpakTHyeckaTa NPUIOKXHMOCT Ha PE3YNTATUTE C€ MOTBBPXKIABA OT PETHCTPUPAHUTE
[ATCHT M JIBa TIOJC3HM MOJENa M DPa3pabOTEHHTE H3MEPBATEIHU CHUCTEMH W BHPTYAIHU
HHCTPYMCHTH, H3M0J3BaHU KAKTO B HAyJYHOM3CIIEJOBATEICKAaTa MOEHHOCT, Taka H B
o0OpazoBaTeHHs MPOIIEC.

IIpusHanueTo Ha Hay4YHHUTE PE3yNTAaTH Ha KaHIU/IaTa Ce MOTBbPKIAaBa U OT TEXHHS OT3BYK
B Hay4Hara Jureparypa. [lo qanHm Ha KaHauaaTa ca yCTaHOBEHH 18 He3aBHCHMH IIMTHPaHMs Ha
HETOBM HAYYHH TPYZOBE B U3[IaHHUs, HHAECKCUPAHH B SCOPUS, KaTo 13 OT TAX ca OT uykIeCTpaHHH
aBTOPH, KOCTO € II0Ka3aTell 38 HHTEPEC M IIPU3HAHUE Ha PE3YITaTUTE OT MEXIyHapOIHATA HAYYHA
OOIIHOCT.

Ot npencraBeHNTE MaTepHAIH Ce YCTAHOBSABA, Y€ KAHAUAATHT M3IIBIHABA U 3HAUUTEIHO
NPCBUINIaBA M3WCKBaHHWATA Ha ACHCTBAallaTa HOpPMaTHBHA 0a3a 3a 3aeMaHe Ha aKageMHYHATA
JUIBXKHOCT ,,oleHT. CeriaacHo IIpaBuiHMKa 33 YCIOBHATA W pela 3a 3a€MaHe Ha aKaJeMHYHU
IBXKHOCTH B TexHuueckn yHHBepcuTeT — Codus, MUHUMATHUAT GpOi TOYKHM 3a 3a€MaHe Ha
aKajleMuIHaTa JTBKHOCT ,,A01eHT € 430 ToukH, a 3a akaJeMHYHATa JUIBKHOCT ,,ipodecop™ —
860 Toukm.

C nmpencraBeHuTe MaTepHany Ti. ac. JDKyKeB 3HAYMTEIHO HABUIIABA HOPMATHBHHUTE
MUHUMAJIHU H3UCKBaHMA. HaykoMeTpuuHNTE JaHHU IO TPYyIia MOKa3aTelr ca KakTo cleasa: A -
50 rouxu; B — 100 Touky; I' — 264 Touku; T — 180 Touku; E — 120 Touku; XK — 234 Touku u 3 — 30
Toukd. IIpu usuckeanm ot IIYP3AJIBTY-C wmunumanen Gpoit Touku 430 3a akaJeMU4YHATa
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JUTBEXHOCT ,,JOLEHT™, T71. ac. [KymkeB ydacTBa B KOHKypca ¢ 978 TOUKH, KOETO M3NBIHABA U
MpEBHIIaBa 3HAYUTEIIHO MHHHUMAJHHUTE HAIMOHAJIHU W WMHCTUTYLUUOHAIHHM H3UCKBAHUA 32
HAyKOMETPUYHH JaHHHU B 00nacT ,, TeXHHYeCKN Hayku' 3a 3aeMaHe Ha aKaJeMUYHATa JUIbKHOCT
Horent, CieznBa na ce orOenexu, 4e TO3M pe3yNTaT HaJBUIIaBa ¥ MHHHUMAIHUA 1par oT 360
TOYKH, OIpEAEICH 3a akaJeMHYHaTa JUTHKHOCT ,Ipodecop”, KOeTO CBHAETEICTBA 3a BHCOKa
HAyYHa IPOITYKTHBHOCT M aKTHBHA U3CIIeoBaTeIcKa JeWHOCT Ha KaHAUaTa.

I'pyna  om | Cvowvpacanue ouyenm | r1a.ac. | Illpogecop
nokazameinu JKynKeB
A IMoxazaren 1 50 50 50
b Tlokazaren 2 - - -
B ITokazaren 3 nmm 4 100 100 100
r Cyma ot mokasarenuTe oT 5 1o 11 200 264 250
pi | Cyma ot mokazarenute oT 12 mo 15 50 180 100
E CymMa ot nokaszarenure ot 16 mo 29, xaro | - 120 220
MUHUMAITHUAT OpOoH TOYKH IO MOKAa3aTel
E17¢40
X CymMa ot nokasaren 30 30 234 120
3 CymMa ot nmokazaren 31 - 30 20

7. KpuTnyHam GeJie;KKH M NpenopbKH

Bwrpekn 3Haunmus oT3ByK (18 He3zaBHCHMM IMTHpaHMA) OT anpobanusTa Ha Hay4HHTE,
HAyYHO-TIPUIOXKHUTE M MPHIOKHUTE PEe3yNTaTH Ha Il ac. A-p boxumap [xyaxkes, mora aa
II0COYA JTBA ACMEKTa, B KOUTO MMa ITOTEHIHAI 32 IT0J00peHue:

1. B Hsxou myOMKaIMK JIMIICBA CHCTEMAaTHYHO CPAaBHEHUE HA ITONYYCHUTE PE3yJITaTH C
aKTyaJlHd HAyYHH IOCTIKEHHWS M MEXIyHapoIHH cTaHmapTd. [lo-3apbnOodeHHAT
aHanM3 OW yBEJTHYIJI HaydHATa TeKECT Ha TPYIOBeTe U O MOKa3all MO-ICHO MIACTOTO
Ha MPeINIOKESHNTE ITOIXOAU CIIPAMO ChIIECTBYBAIUTE METOIH.

2. Yact or myOnMKamMMTe [ACMOHCTPHPAT HHTEPAHUCUUIUIMHAPHA HACOYEHOCT
(EKOJIOTHYEH MOHHTOPHHT, 00paboTKa Ha H3MepBATEIHU JaHHHU), HO TE3U MPUIIOKEHUA
ca MPEICTaBeHH MO-0TpaHNyYeHo. [IpermopbanTenHo € B ObJCHIN H3CIIeABaHMS MO-SICHO
na ce GopMyiHMpa MOTCHIUATHT 3a IPHIOKEHHE B MHTEPAUCLUIUIMHAPHU HAyYHH
00JIaCTH, KOETO II¢ YBEIWYA BHAMMOCTTA M IPAKTUYECKOTO 3HAUEHHE Ha HAaydHATa
MIPOIYKIIHS.

ITpenoprkuTe HE OMAIOBaKaBaT 3HAYMMOCTTA HA IOCTUTHATUTE PE3yJITaTH, a ¢a B IIOCOKa

3a TIOCTUTaHEe Ha OIIIE MO-TOJIIMAa BUAMMOCT Ha HAYYHHUTE PE3YITAaTH B MEXKIyHAPOAEH acIeKT.

8. JIuyHM BrieYaTJeHNSI M CTAHOBUIIE HA PEelleH3eHTA

He mosmaBam ri. ac. I[)KYI[)KCB W HjIMaM JIMYHHU BIICHATIICHUSA 34 U3SABUTC MY H3BBH
KOHKYpCa.

SAKJIIOYEHHUE

[NpencraBenuTe 3a KOHKYpca Hay9HH TPY/OBE Ha I1. ac. J[XKyKeB ChABPAKAT OPUTHHAIHH
HAYYHU U HAYIHO-TIPHJIOKHH PE3YATATH C IPUHOC 32 Pa3sBUTHETO HAa U3MEPBATEIHATA TEXHUKA U
METPOJIOTHATA, KOUTO UMAT KAKTO TEOPETHMYHA 3HAYMMOCT, Taka M SACHO M3pa3eHa MPaKTHYECKa
nprouMocT. IlorydeHnTe pe3yarTaTy, BACOKUTE HAayKOMETPHUYHH II0Ka3aTelIH, PETUCTPUPAHUTE
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HATEHT U MTOJIE3HH MOJENN U MEX/IyHapOIHOTO INTHPAHE, TIOKa3BaT, Ue KaHAUIaTypara Ha IJ1. ac.
JUKyZKeB HambAHO OTrOBaps W 3HAUUTEIHO HAJBUINABA HM3UCKBAHUATA 34 3acMaHe Ha
aKaJeMM4HaTa JIBXHOCT ,JoleHT B TY - Codumsa. Bw3 ocHOBa Ha 3amo3HABaHETO C
IpeACTaBEHUTE HAYYHU TPYJOBE, TAXHATA 3HAYUMOCT, CHABPKALIUTE CE B TAX HAYYHH, HAYYHO-
NPUIOKHH M IIPUIIOKHU Pe3yJITaTH, HAMHpPaM 3a OCHOBATeJIHO Ia Ipeioka III. ac. boxumap
ITerxos J{xypKeB fa 3aeMe akaJeMHIYHATa JIBXKHOCT ,,JOLEHT” 110 IPOo()ECHOHATHO HATIPaBJICHIE
5.2 ,EnexTpoTeXHHKa, €NEeKTPOHMKAa M aBTOMATHKa“, CIIEIMATHOCT ,,EnekTpom3meppareiHa
TexHuKa“ B TexHudeckn yHuBepcuteT - Codus. T —

%y
Jara: 10.3.2026T. Pernenszent: / Z'/
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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 2011 to 2015, he was a PhD student at the Technical
University of Sofia. In 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 at the Technical University of
Sofia. The requirements of Art. 19, items 1 and 2 of the Regulations on the terms and conditions
for occupying academic positions at the Technical University of Sofia /RTCOAP in TU-S/ are
satisfied.

The competition was announced in the State Gazette, No. 101, of November 27, 2025, 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 a monograph entitled "Metrological Provision of Processes for
Calibration of Belt Scales with Calibration Circuits", published in 2025 by the Publishing House
of the Technical University of Sofia. Twenty-six are articles in scientific journals and conference
reports published in the period 2011-2024. 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



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" at the
Technical University of Sofia are 0 talks, Dr. Dzhudzhev has presented 3 publications with an
impact factor, which, according to RTCOAP in TU-S, are estimated at 30 points. No documents
regarding the candidate's participation in scientific projects have been submitted, although his
biography lists 6 projects without specifying his role in their implementation.

3. General characteristics of the research and applied research activities of the applicant

In the period 2011 — 2025, the research and scientific-applied activities of Chief Assistant Bozhidar
Petkov Dzhudzhev 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 Dzhudzhev 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 [B4], 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 [I'8.12, I'8.15] have
developed systems for calibrating accelerometers using a virtual 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 [['7.3, 7.7,
I'8.4,I'8.7].

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 [I"'7.1].
Mathematical models of the processes in amperometric biosensors based on ping-pong enzyme
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 [['7.2, '8.10, I'8.11].

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 temperature regimes of various design
solutions to improve heat retention have been analyzed [I".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,
331.2]. The results are a testament to the candidate's ability to apply scientific 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. Virtual 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 1II, 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 [I'7.4,1'7.6,1'8.2,1'8.6,18.13,'8.16, '8.17, I'8.18].

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 modify 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 [I'7.5,
I'8.8,18.14].



Patent No. 67542 B1 — 'Device for remote control of the clutches of a hybrid vehicle' and the two
utility models No. 5049 U1 — 'Electromechanical drive system for a hybrid vehicle' and No. 5050
Ul - "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. Dzhudzhev is characterized by 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 candidate's 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 204 lecture 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 JK, 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 Assistant Dzhudzhev the results of a scientific nature are
in the field of measurement methods, metrology, and modelling of complex measurement
processes:

1. A comprehensive mathematical and measurement 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. ([B4], 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. ([B4], 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 enzyme membrane through a system of
nonlinear differential equations and allowing analysis of the modes of operation of the sensor.
([I'8.10, I'8.11], 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.
([331.1, 331.2], 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.
([331.3], creation of a new method for measuring and evaluating parameters of energy systems)

The scientific 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 modern 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. ([T'7.3], 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. ([I'7.7], 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 simplifying the calibration system
and increasing the accuracy of measurements. ([I'8.12], 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. ([I'8.16], 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. Virtual 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



modern software and microcontroller platforms. ([I'7.4,7.6,8.2,18.13,18.15, I'8.17], 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. ([I'7.5, 8.1, 8.8, I'8.14], 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 ([I'7.3,17.7,I'7.8,
8.3 - I'8.5, I'8.7, I'8.9]). These results represent the development of new technologies and the
acquisition of confirmatory evidence.

The contributions considered are the candidate's work and demonstrate a harmonious 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 international 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
international 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 academic position of
"Associate Professor". According to the Regulations on the terms and conditions for occupying
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 Dzhudzhev significantly exceeds the regulatory
minimum requirements. The scientometric data for a group of indicators are as follows: A - 50
points; B - 100 points; I" - 264 points; JT - 180 points; E - 120 points; XX - 234 points, and 3 - 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 Assistant Dzhudzhev 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 threshold of
860 points set for the academic position of "Professor”, indicating the candidate's high scientific
productivity and active research.

Indicator Table of Contents Associate Ch. As.  Professor
group Professor Dzhudzhev
A Indicator 1 50 50 50
B Indicator 2 - - -
B Indicator 3 or 4 100 100 100
» Sum of the indicators from 5to 11 200 264 250
I Sum of the indicators from 12 to 15 50 180 100
E Sum of the indicators from 16 to 29, - 120 220
with the minimum number of points
for indicator E17 being 40
K Sum of indicator 30 30 234 120

y Sum of indicator 31 ' 30 20




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, I can point out two aspects in which
there is potential for improvement:

L. 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 practical 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 reviewer

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 practical applicability. fully
meets and significantly exceeds the requirements for occupying the academic position of
"Associate Professor". Based on the acquaintance with the presented scientific works, their
significance, and the scientific and applied contributions contained 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".

Date: 10/3/2026 Reviewer:

St . . .
/Prof. Vera-Angelova-Dimitrova/



