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MaTepHainTe, NPRACTABEHH 33 YUaCTHE B KOHKYPC 3a 3aeMaHe Ha

aKa/icMHyHara 315W

npoecHoHanHo Hanpasienne — S.1. MatmHHo HHAKEHEpCeTRO.,
cneunanHoct — TouHo ypeaocTpoeHe

¢ Kanauaar ri. ac. a-p unK. Jlodpu enes Komapekn

1. Hudopmauus 3a Konkypca
KoHKypebT 3a 3aeMaHe Ha akaieMHUUHaTa UTbKHOCT L Ja0ueHT™ B TY-Codus e 00sBeH BbB B.
~JIbpkaen BecTHHK™, Op. 28 ot 01.04.2025 r. u Ha caiita na TY-Codus 3a Hy#KAMTE HA KaTeapa
Ilpeunsna Texnuka u yperoctpoete™ kbM hakyateT ..MatiMHOCTPOUTENEH™ .

2. Undopmauus 3a Kanauaara

B 00sBeHHs KOHKYpC yuyacTBa camO €AMH Kauauaar — 1. ac. j-p uuk. Jlopu Ilenes
Komapcku. waren npenogasaten B kareapa .llpeuusna texnuka u ypemoctpoere (ITV)™
KanauaarsT e cnasui B nbjeH o0eM HOPMATHBHUTE KOJMYECTBEHM M KAYeCTBEHM M3MCKBAHMS HA
.3aKOHa 3a pa3BUTHETO HAa aKajemuuHus cberas B PenyGauka buarapus (3PACPB)™ B wactTa
.Y CIOBHS M pejl 3a 3aeMaHe Ha aKaJAeMHUYHATA JUThAKHOCT JOLEHT™.

1. ac. a-p uuxk. Komapckn e Marucrbp M0 TEXHHUYECKM HayKH CbC CHELHATHOCT
MeTposiorus. guna MexaHnKa H ONTHKA™ M JOKTOP ¢ HayyHa crnetuatHocT .. TouHo yperocTpoere™
Bb3 OCHOBA HA 3ALLMTCHA JncepTalus Ha Tema Jlo3uumonnpaim cucTeMu 3a briioBa OpUeHTaLMs ™.

JI-p Komapcku 3anousa Hay4Ho-npernojasareickara cu kapuepa npes 2019 r. 8 TY-Codus
Ha OCHOBEH TPY/10B /IOFOBOP. @ Npein ToBa padoTH KaTO KOHCTPYKTOP. MEHHUKBP MPOH3BOICTBO.
MEHH/UKbP KauecTBO B pejmiia pupmu, nocaeaHara ot Kouto e ..Cencara TexHonomakuc™, buirapus.
Bnajee anranickn u Hemekm e3uk. B konkypcea 1-p Komapeku yuacTsa ¢ HayuHu Matepuai, KOMTo
HE MOBTAPAT NpeAcTaBeHHTe nydankauuu 3a npuaodusane Ha OHC [ Jloktop™ u 3a 3aemaHe Ha
aKaJleMHuHaTa JUIbKHOCT [ naBeH acucrent™

3. O030p HA CHABPKAHHETO H PEYIATATHTE B IIPEICTABEHHTE TPY10Be

[lpeacTaBennTe Mo KOHKypca Hay4yHHM TPY/IOBE HA KaHaW1aTa Morar jia ce Kiacuduuupar s
caeaHuTe TpH 0000UIeHH TPyNH: XaOWIUTAUMOHEH TPy, HAy4yHW NyOoAMKAaUMM - J0KJIaaH Ha
KOHq)CpCHU.HH. I'l'\"ﬁ)'lHI\'_\'BaHa KHUra Ha Oazata Ha 3ALHTEH JHCePTAallHOHECH TPV L. HanpchmmT
aHa/n3 Ha nojaydeHurte or aA-p Komapckn martepuaiu 1okasea, ye Te MOKPHBAT B KOJIMYECTBEHO
OTHOLIEHHE CBOTBETHHUTE MHUHHMMAIHM HAUMOHAIHW M3MCKBaHus 110 cmucbia Ha 3PACPD.
NpaBUJIHHKA 3@ HErOBOTO NpuJjarade u rnpasuianuka na TY-Codus.

XaOuAUTallMOHHUAT TPy € mnpeiactaBed noa Qopmara Ha MOHOIpadHs. MOCBETEHA Ha
FOHHOMETPHUUHH MUKPO-TTO3HLIHOHUPALILH CHCTEMH C €1aCTHYHM Hanpasissallu. B Hes e u3BbplieH
CHCTEMCH aHAJIH3 HA TOMHOCTHHUTE XAPAKTEPUCTHKH HA MO3HLHOHHUPALLIMTE CHCTEMH. BKIKOUHTEIHO
NnapamMeTpu Kato NO3MLUMOHMPpAlla TOYHOCT. MOBTOPSEMOCT M CTAaOMAHOCT HA OCTa HA POTaLMS.
Pasrnenann ca pasaMyHM KOHCTPYKTHBHM CNXEMH C  €JaCTHUHM  CIAEMEHTH. MpeacTaBeHa e
KJ1aCH(PMKaLIM HA HAMPABJISIBALLA 34 BIJIOBA OPUEHTALIMS M € HalpaBeHa OLUEHKA HA BAMAHHETO Ha
FCOMETPHUHHUTE [apaMeTpH M MEXaHMYHHUTE CBOHCTBA HA M3M0J3BAHUTE MaTepHalll  BbPX)
MMOBCACHHUETO Ha CHCTeMaTa. BKiloueHu ca MaTeMaTHyecKi MOAE/IH, CUMYJIALIMOHHN M3CIICABAHUS ¢
METO/1a HA KPAHHUTE CJIEMEHTH W EKCIMEPHMEHTATHH METOAMKH 3a ONPE/Ie/IsiHE HA LICHTbPA W 0CTa Ha
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poTauus. TpyabT ChbyetaBa 3aAbAOOYEH TEOPETHYCH aHAIH3 ¢ NPAKTHYECKa TMPHIOKHMOCT H
[TPEACTABIIsABA CHUIECTBCH NMPHHOC B 00/1aCTTa HA NPELM3HATA MEXAHHKA H TOYHOTO YPEAOCTpOCHE.

Kananaarst e aBrop va |1 nayunm nyGamukaimum. fpeacraseHn noja popmara Ha JIOKIaaH Ha
KOH(bepeHUHH, Kato 7 OT TAX ca MHIEKCHPAaHH B CBETOBHATA pedepentha Gasa navum Scopus.
Tematuuno TpynoBete My ca MOC/HEAOBATENHO HACOYEHH KbM H3caeaBaHus B obiactra Ha
FTOHHOMCTPHYHHTE MUKPO-NIO3HLIMOHMPALLIM CHCTEMH. € AKLICHT BLPXY NPHIOKCHHETO HA e1aCTHUHH
HAINpaBIABalKM W OLCHKATa HA TEXHWUTE OUEHKATA HA TEXHMTE METPOIOIMYHM [OKa3aTeiu M
CKCIJI0aTALIHOHHM NapaMeTpH.

Jloknaante 00GXBAWAT KAKTO CHMYJAUHOHHH M3CC/ABAHHMA. Taka M CKCICPUMEHTATHH
AHATU3H. BRIIOYUTEIHO OLEHKA HA CTAaOMIIHOCTTA HA OCTA HA POTALLMS., BAMAHUC HA NPOU3BOACTBEHH
OTKJIOHCHHA M TIO3HLMATA HA NPHJIOKEHATA CHITA BHPXY MOBEICHHETO HA e1acTHYHUTE MOy, YacT
OT NyOMHKAIMHTE PasrieklaT U TEMH, CBbLP3aHH ¢ Npeodopy/IBaHEe HA M3MEPBATEIHH CHCTEMH M
PA3BUTHE HA MOAXOAM 33 MOBMIIABAHEC HA TOUHOCTTA M HAACKAHOCTTA HA M3IMECPBAHMATA B
npelrs3HaTa TexH1Ka.

Kananparst ce BKIIOUBA B KOJACKTMBHM HAayuHM W3CIeABaHMS. KATO B HEMATKA 4acT O1
nydankaunnte GUIypHpa Kato mbpM MK BTOPH ChaBTOP. KOCTO [10Ka3Ba HEroBOTO Y4acTHE B
fpoueca Ha paspaboTka Ha Hay4HH uiaen. CTaTHUTE IEMOHCTPHPAT LIEJICHACOYEHOCT H YCTOHUYHBOCT
B M30paHaTa Hay4YHa HaCOKa, KaTo MPHTEKABAT KAKTO TCOPETHYHA AbAOOYMHA, Taka 1 npaKkTHyecKa
NPHIOKHMOCT.

B npesacrasenara Monorpaus. H3roTeeHa Bb3 0CHOBA HA YCHIECLIHO 3alUHTEH JMCEPTALLHOHEH
TPYA. ca O0OOLIEHH M PasIMPEeHH pe3yaTaTv OT M3C/AABAHMSA. [OCBETEHH HAa CHCTEMH 3a
MO3HUMOHMPAHE NO BIrI0BA OPHCHTALIMA C H3I10/3BAHE HA €1aCTHYHK elleMeHTH. B Hes ca pasriaenanu
KOHCTPYKTHBHH PCLICHHA H METO/IH 3a MOJE/IMPAHE HA MOBE/JICHHETO HA TAKMBA CHUCTEMH. KAaTo ce
AKLCHTHPA BbPXY TEXHHTE (DYHKUMOHAIHHN, KHHEMATHYHU W METpOJOrHuHm acriektn. CTpyKTypara
HA H3N0KCHHETO, MNMOCACN0BATE/IHUAT AHAIM3 M CYETAHHETO MEK/IY TCOPETHYHH M NPHIIOKHH
PE3YTATH CBHACTEACTBAT 3a 3a1bJAOOMEHOCTTa Ha HayyHata padoTa W HeHHaTa npakTHyecka
HACOYEHOCT.

Crensa na ce o16eneKH. Ye TO3M TPY/L HE NPE/ICTABIABA XaOHAHTALLMOHHATA pa3padorka na
KaHAM/1aTa, a € BKJIKOYCH KaTo J0Mb/IHHTE/IHA NyO/IMKaUMs, npe/icTaBena no KoHkypea. ChUMaT eue
¢ Onl 00EKT Ha PELEH3UPAHE M MOJOKHTEIHA OLCHKA B PAMKHTE Ha NPOLEILYPHUTE IO 3alMTa Ha
ANCCPTALHA 32 NIPUCHIKAAHE HA 0OpasoBaTe/IHaTa U HAYYHA CTENEH .JIOKTOp™.

4. Orpakenne Ha nayunuTe nyOIHKAUNH HA KAHIHIATA B HAYYHATA 0OLHOCT

Ot cnpaskara, npe0cTaBena 0T KaHAn1aTa KbM MOMEHTA Ha 110,1aBaHe HA JOKYMEHTHTE, ce
BHXKIA, Y€ HCIroBHTE Hay4Hu I'I)GJIHKGLUHI ca 3abensszaHn  w LHHTHPAHW B paMKHUTC Ha
MEAyHApoHaTa HayyHa oOuHoCcT. KbM MOMeHTa B CBETOBHOM3BeCTHATA pedeperTHa 6asa 1aHHH
Scopus ca peructpupanu 16 uMTHpanus Ha nyGAMKaLMK HA KaHIM1ATa, KOETO € SCeH MHIHKATOp 32
HayuHa BHAMMOCT M MPHHOC. 3aCHO € TOBA, ¢a YCTAHOBEHH M JIONMBAHMTENHM LUWTHPAHUA B
Hepedepupani H31aHUs, KOETO NOTBLPAKIABA MHTEPECA KbM HETOBHTE M3CIeABAHMS U B pPaMKHTE Ha
npodecHoHanHaTa MHKEHEPHA 1 akajeMHuHa OGIIHOCT B CTpaHaTa.

Te3u pesysrarn CBHACTENCTBAT 3a HANMMYME HA HAYYHO BAMAHME M YCTOHUYHB HHTEPEC KbM
H3C/IC/10BATEIICKATA JIGHHOCT HA KaHIKaTa, KaKTO Ha MEKIYHAPOAHO,. Taka U HA HALIMOHAJIHO HUBO.
[TyOaHMKyBaHETO HA HAYUHUTE PE3YJITATH B MHACKCHPAHH H31aHMs Cb3/1aBa G1aronpHATHA OCHOBA 3a
[10-HATATBUIHO YTBHPIKIABAHE HA HAYYHATA MY KAPHEPa W Pa3ILMPABAHE HA HAYYHATA LIMTHPYEMOCT.

5. O6ma xapakTepHCeTHKA HA AeHHOCTTa HA KAH/AW1ATA

5.1. Yuebno-neaarornyuecka jaeiinocr

Fn.ac. JI. Komapckm e u3rpajeH yHHBEPCHTETCKM Mpenojasarei. 3anousa cposia
npenoaasaresicka jacinoct npes 2019 r. u npemuHaBa noc/ie0BaTeNIHO Npe3 BCHUYKH €Tanu oT
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KAapUCPHOTO CH PA3BUTHE, KOCTO JIOTHYHO M HAITBIHO 3aC/1yKeHO OM TPAGBAIO A NPOALIKH upes
MPHCHAAAHE Ha akaiemMuuHaTa bkHOCT (JloueHT™. B nojkpena Ha ToBa Moe TBbpAeHHE MOra j1a
nocoua, ye kareapa JITY™ na TY-Codus e ouenmnna BUCOKO HEroBHTe yueGHO-NEAArornuecku
YMCHHA U My € BB3/107KH.1a BOICHETO HA JICKIMOHHHK Kypcose 1o 7 aucuunannn 8 OKC . bakanasbp™
M .Maructbp™. 3a MeH e HeChbMHEHO. Y€ JIEMOHCTPHPAHATA 3a1bA0OUYCHOCT. HHOBATHBHOCT M
KOMIACTEHTHOCT B NPEICTABEHHTE TPY/10BE HAMMPAT HU3pa3 B HEroBaTa Mpenojapareicka AeiiHocT.

5.2. Hayuna ¥ HAYHHO-IIPHJIOZKHA J1eiiHOCT

Hayunara u nayuno-npuiozuara aeiiHoct na ra. ac. a-p Jloopu Komapeku e Hacouena ki
H3CICABAHC. MPOCKTHPAHE W AHAIM3 HA TOHUOMETPHUHM W MHUKPONO3MLUHOHHPALLH CHCTEMH C
CJIACTHYHH HANPaBSBALLM, C AKLUCHT BLPXY MPEUH3HOTO MO3HIMOHUPAHE U H3MEPBAHE B HHIKEHEPHH
NpuiIoKeHHs. B paspabotenute oT HEro TpyoBe ca NpeiIOKeHH MHOBATHBHM pellieHus 3a
KOHCTPYHpAHE M ONTHMH3ALMA HA CACMEHTH C BMCOKA TOYHOCT HA JBMIKCHHE M OPHEHTALIMA.
[Tpunarann ca aHaTNTHUHK, YHCICHH M EKCTIEPUMEHTAIHH MOANOIH. BKIIOUMTEIHO METOAM 3a
MACHTH(UKALNAA HA MEXAHUUHHM 1APAMETPH, CUMYIALMOHHO MOJICMPAHE W peaiHi H3MEpBaHHs.

3HauUMM acneKkT OT HayyHaTa My aKTMBHOCT € YYaCTHETO B M3C/ICABAHMS. HACOUCHH KbM
MoJA00psiBaHE Ha KOHCTPYKTHBHHTE XapakTepPUCTHKM M MOBMILIABAHE HA HAEKAHOCTTa HAa
MPEUM3HHUTE YCTPOIHCTBA. 3a€/IHO € TOBA ca pasrielaHd W acnekTH. CBbP3aHM ¢ TOYHOCTTA Ha
MO3HUHOHUPAHE M YYBCTBUTECAHOCTTA HA CHCTEMHUTE MPH PA3TMUHM PEKUMH Ha padoTa, KOETO UMa
3HAYCHHE 3@ TEXHUTE METPOJOTHYHH KauecTsa.

J-p Komapeku e yuactsan B 06110 TPH HayuHH MPOEKTA, HA €MH OT KOMTO ¢ PbKOBOIMTEI,
MOCBETEH Ha pa3padOTBAHETO HA MHUKPOINO3MLMOHMpALLA CHCTEMA 3a brjosa opueHTauus. Tosa
CBHICTECICTBA 3@ HEroBata CHOCOOHOCT J1a BOAM M3CICI0BATENCKH €KHIM M Ja (opmy.anpa
MHOBAaTHBHU WHKCHCPHH PELIEHUS C PAKTHUYECKO IPHIIOKEHHE.

5.3. Bueapureiicka aeiinocr

Cpen  marepuannte, NpeiCTaBEeHM 3@ y4yacTHE B KOHKYpCa., JMICBAT JOKYMEHTH.
YAOCTOBEPABALLM KOHKPETHA BHE/IPHTENCKA JACHHOCT. Bhpeku TOBA, ChAbPKAHMETO HA HAYUYHHTE
TpyaoBe Ha a-p Komapceku nokassa siCHO M3paseHa MpHIOKHA HACOYEHOCT, KaTo pa3paboTeHHTe
TCXHHYCCKH  PCLICHHA, KOHCTPYKUMHM W METOAMKM MMAT MOTEHIHAN 3a NpSKO BHEAPSBaHC B
HH/KCHCPHATA NpaKTHKA, BKAKOYHUTENIHO B 00/1aCTH KaTO Npeuu3Hata v M3MepBaTe/iHa TeXHHKa,
MHUKpOEIeKTpoMeXaHnuHuTe cuctemn (MEMS), meanumunckara anapatypa 3a no3sMuMoHHpaHe M
J103UpaHe, ONTOCJICKTPOHHMTE MW JIa3€PHH  CUCTEMH. KAKTO M BHCOKOTOMHATA MEXaHMKa M
MalHHOCTPOCHE.

6. IIpuHocH. 3HAUNMOCT HA IPHHOCHTE 32 HAYKATA H PAKTHKATA

(‘I'IOPC,"I NXapaxkTepa cH HaY"YHO-TIPHIIOKHHUTC U HPHITOZKHHUTC TTIPHHOCH Clladdl KbM CJC/HUTE
METOAMYHHU KaTErOpHH:

A. Hayuno-npuiosxcuu npunocu

Al Cvzoasane na no6u Kiacugurayui, Memoou, KOHCMPYKYUL, MexHO10ul

— PaspaGoTenu ca npet3Hm No3NIMOHNPALLN CHCTEMH 3a BIII0BA OPHEHTALNS, H3MO3BALLH
Hanpae/sBaly ¢ BbTPCLIHOMOJICKY/THO TPUEHE, KOUTO OCHIYPSIBAT BUCOKA TOYHOCT MpPH 3a/1aBaHe
HA BIJIOBOTO MOJOKEHHE M YCTOHUYHBOCT HA BLHIIHH Bb3ACHCTBHS.

— Ilpeiokenn ca HOBH QIrOPUTMH M CTPYKTYPHH CXEMH 3a CKCIIEPUMEHTATHO H3Ce1BaHe
H OLCHKA HA MPELUH3HH CHCTEMH 3d BI10BA OPHCHTALIMA, BKIIOUMTEIIHO MPOLE/LY PH 3a METPOJIOTHUHA
BEPH(PHKALMA H AHAIN3 HA TPELLKH [IPH MO3HLHOHUPAHE.

A2 /7()1\'(1')‘()’("1(’ C HoesUu (‘[)(’()(‘Hl(f(l Ha cviyecmeenu Hoe Cmpanu na 6eHe coviecmeyeaui
navunu ()(7.'[(1('"11!. H[)()(;.'IL’.\II/. meopuu, xunomesu

— M3Bbpuien ¢ 3aababoueH aHain3 Ha (GYHKUMOHATHHTE OCOOEHOCTH HA pas/HuHM
KOHCTPYKLHH HA TOHHOMETPHYHM CHCTEMH, KaTo ca MaeHTU(GHIMpaHH pakTopuTe. OrpaHHyaBallin
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TOYHOCTTA M CTAOMIHOCTTA 11PH BIJIOBO MO3MIMOHMPAHE, M Ca NPELIOKEHH HACOKH 3a TAXHOTO
noao0peHue.

b. Ipuiaoxcnu npunocu

b1. Cvzoaeane na nocu kracudurayuu, Memoon, KONCmpyyuu, mexuo.102uu

= Ilpe/uiokenn ca cxemMHM peuieHns 1 ca W3caeaBaHn YHKUMOHATHUTE Bb3MOKHOCTH Ha
FTOHHOMETPHYHH MO/LYJIU, U3rpajien Ha 0a3aTa Ha e1aCTUUYHKU ICMEHTH C BLTPELIHOMOIEKY IS PHO
TPHEHE. € LIC/ NOCTUIAHE HA MO-TOIAMA NPELM3HOCT M CTaONIHOCT NP BITIOBO MO3HIIMOHHPAHE.

— PaspaGoren e cneunannsupan codryep 1 ca H3BLPUICHH ONTHMH3ALMK 110 H3MEpBATEIHATA
CHCTEMA Ha Ype/l 3a OLCHKA HA OTKJIOHEHHATA OT (JOPMATa HA POTALMOHHO-CHMETPHUYHM JIETail/IN. ¢
orjie/l 1oao0psBaHe Ha N3MEPBaTEIHATA TOYHOCT U ()Y HKIIMOHAIHOCT.

b2. Jlokaseane ¢ nosu cpedcmea na colyecmeenu Ho6u CMpani Ha 6e4e Chljecmeyealyi
HAYVYHU 001AC, NPOGAeMU, MeoPul, Xunome3u

— Mscaeaann u ananusupann ca gaktopute. BAMSEUM BbPXY (DYHKUMOHATHHTE M
TOYHOCTHHTE XapPaKTCPUCTHKH HA TOHMOMETPHYHH MO/LYJIM C €1acTHUHK 3BeHa oT Tun .Butterfly™,
Kato ca opmMyJIMpaHH NPenopbKH 3a KOHCTPYKTHBHA M TEXHOJIOIMMUYHA ONTHMH3ALINS.

— M3Bbpluen ¢ ananms Ha ChbllecTBYBALM KOOPAMHATHO-H3MEPBATEIHH CHCTEMH H TEXHUTE
METPOJIOTHUHH BB3MOKHOCTH., KaTO ¢a NPe/VI0AKCHH HACOKH 3a NOBHILIABAHE Ha ()Y HKIMOHAITHUTE HM
MapamMeTpu U ananTUpaHe KbM 3a1a4u ¢ NOBUILCHH M3HCKBAHMSA KbM TOUHOCTTA.

b3. Hoayuaeane na nomevpoume.inu axmu

— ExcnepumenTanio e uscaeasan edekTbT OT NMPOMAHATA B 110J0KEHHETO Ha TIPHIIOKHATA
CHJIa BbPXY OTKJIOHCHHETO Ha LEHTbPA HA POTallUs M npejaBatennata GyHKIHS HA TOHHOMETPHYHH
MOZYyJH, KaTo ca MOTBbPACHH TEOPETHUYHHUTE 3ABUCUMOCTH MEK/IY TCOMETPHUHHTE, CHIOBHTE W
KHHEMaTHYHHUTE NapaMeTpH.

— OueHEHO € BAMAHMETO Ha [MPOM3BOACTBEHHMS [POLEC BbPXY €KCII0ATALHOHHUTE
XapaKTepUCTHKH HA TOHHOMETPHYHHM MOY.IH, BKJIAKOYWUTEIHO BLPXY fpeaaBareiHarta GhyHKUUs M
CTabMIHOCTTAa HA LEHTbPa Ha pOTalUMs. KATO C€a HanpaBeHH HW3BOJAM 33 3HAYMMOCTTA Ha
MPOM3BOACTBEHATA TOYHOCT.

7. OueHka Ha JHYHHSI NPHHOC HA KAHANIATA

3a MeH AMYHMAT npuHOCc Ha Kauauaara A-p JI. Komapcku 3a nosayuenute pesy/tatd of
yueOHO-Mesaroruyeckara, HayyHata M Hay4dyHO-NpPHIOKHATA AeiHOCT e Ge3CnopeH W 3HauuMm.
Hannuuero Ha cepuo3eH Kpbr CbaBTOPH € CBHACTEICTBO 3a MamladHOCT M 3HAYUMOCT Ha
u3caeaBaHara npodiaemarika M yMeHue 3a padoTa B eKHIl BbB BakHM Hayunu oOuactu. TpsOsa
KaTeropHiHo Jla ce [oj4epTae. 4Ye MNOJAYYEHHTE CEPHO3ZHM HAayUHM Pe3y/ITaTH., KOHKPETHH
MPHIOKCHHA H LLHTHPAHHUA CC JIbJIZKAT B FOAMA CTENCH HA JIMYHHUTC Y CHIAM, HACH, CKCIICPTHOCT M
OpraHM3aToOpCKH KavecTBa U ymeHus Ha a-p Komapceku.

8. KpurHunu 0e/1e/KKH H NPEenopbKH

M3TbkHatuTe no-rope  J0CTOMHCTBA HA MPEACTABCHUTE OT KaHaWjata MartepHaiv
KaTeropu4HoO JIOMMHUPAT B M3LAI0 MOJIOKUTEIHATA MU OLIeHKA. B TO3M KOHTEKCT, MOCOUEHHTE M0~
A0y Oe1esKKH ClIe/1Ba /14 Ce Bb3IPUEMAT HE TOJIKOBA KATO KPHTHKH. a M0-CKOPO KaTo Mpenopbku H
HACOKH 3a HAArPak/1aHe Ha MOCTUIHATOTO B ObJICLIATa HAYYHA M NPHIIOJKHA ACHHOCT HA KaH/11/1aTa.
Te akueHTHpat BbPXY OTACIHH, HO B OOLUMS KOHTEKCT ChIECTBEHH A€TANIH, YHATO N0-3a1bA00UEHA
pa3paboTka OM JOMpHHEC]a 3a OlIE MO-BUCOKA HAYYHA CTOHHOCT M NPAKTHYECKa MbJAHOTA Ha
MpeACTaBeHUTe HayUYHH Pa3padoTKH.

1. B yactra o1 MOHOrpaduaTa, NOCBETEHA HA AMHAMHYHHTE XapaKTEPHCTHKH HA IaCTHYHHTE
HanpapasBallK, B MPEACTABCHUTE AW(DEPEHLMAIHN YPABHCHHUS JIMIICBA Y/ICH, ChAbpiKalll bpBa
MPOM3BO/IHA, KOHTO /1@ OTYMTA HAJIMYMETO HA JAMCHIIATHMBHUTE CHIM — KATO BBTPEUIHO TPHEHE,
XHCTEPE3UC M/ B3aUMOJICHCTBHE Che cpeaata. Takusa cuim OOMKHOBEHO Ce MpOsABABAT B PCallHU
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MCXQHHYHHU CHCTCMH W OKa3BaT CHILECTBCHO BAMSHME BLPXY TAXHOTO JMHAMHUYHO MOBEACHHE.
0COOEHO B NPEUN3HU MO3MUHOHHPALIH CHCTEMH. BKIIOUBAHETO MM OH JIONPHHECITO 3a NOBHILIABAHE
Ha TIPHIOKUMOCTTA HA MOJIE/Ia U MOKE J1a ObJE 1101€3HO HAlpaBlIeHHe 3a ObICLIHTE H3C/IC/BAHMS
Ha KaHaujaara.

2. Makap ue B pazzen 3.3.2 e npejcTaBeHo M3c/ieABaHe B cpesata Ha MATLAB Ha eqna o1
JHHAMHUYHHTC NAPAKTCPUCTHKK, B yacrtra o1 MOHOI’])EI(I)HRTH. KbACTO CC pasrjexiar JHHaAMHYHHTEC
CBOHCTBA Ha H3CIeABaHuTEe KOHCTPYKUHH, JIMIICBAT ACHO M3BEJACHH MATEMATHYCCKH 3aBHCHMOCTH,
KaTO aMIIMTYAHO- M (Da304ECTOTHH XapaKTepHCTHKH, NpelaBaTeHn GyHKIMH ¢ Ap.. KOMTO ca
CBLUICCTBEHH CACMCHTH HA JMHAMMYHMA aHain3. JIOmbJIBAHETO HA M3JAOKEHHMETO ¢ MOA00HM
3ABUCHMOCTH OH MOBHILIKIIO HETOBATA AHATHTHYHOCT M OGEKTHBHOCT, 0COOCHO ¢ OFIel Ha TOBA, Ye B
HHIKCHEpHaTa NpaKTHkKa H'}L’)Opr M OLCHKATA HA TAKHBA CUCTEMH YCCTO Cce 6&3“[)8'!" MMCHHO Ha TC3H
XapaKTepUCTHKH.

3. B yueGno-npenonasarenckara aeiiHoct npenopbusam pazpadoTBaHeTo U nyOJHKYBaHETO
Ha yueOHM Marepuain. OCHOBAHM BBLPXY PE3yJTaTHTE OT HAay4YHOW3C/lejl0BaTe/cKaTa padora Ha
kanauaara. Tosa Gu nonpunecno 3a oGoraraaHe Ha ydeGHMS NpoLEC M 3a NOBMIIABAHC HA
KauecTBOoTo Ha oOy4eHwe B CcboTBeTHaTa oOAacT. B jonbiHeHHe. BLBEAKLAHETO Ha
HHTEPAUCLMIIIMHAPHA TIOJXO/IM M CHTPYAHHYECTBO € APYIH HAYYHH HANpaBicHHs OUXa pasLIMpHIIN
MICPCNEKTHBHTE 332 MHOBALMKM M OMXA 3aCHAMAM BPBL3KATA MEKIY TEOPHATA M MpaKkTHKata B
00pa3oBaHHETO.

9. JIuunun Bueuyaraenus

[Mo3Haam KaHAM1aTa OT MoBEYe OT AECET FOAMHM BLB BPb3Ka ¢ HEroBaTa Mpernojasareicka
W HayuHa aeiHocT. [1pe3 1031 nepHoa cbm ro Bb3npueMan Kato aHrakupal U KOMIIETEHTEH KoJera,
KOMTO MposiBSBA NOCICA0BATENHOCT B HAYUHMTE CH TbPCEHHS. AKAJACMMUHA BIHCKATEAHOCT M
KOPCKTHO MPOQECHOHANHO NOBEACHHE. 3aeAHO C TOBA BHUMATEAHMAT NPOUUT W aHaiu3 Ha
MPCACTABCHHTE MATEPHAJIM Me yOeAHXa KATErOpHUHO, Ye NPe3 MOCIe/IHUTE FOANHH TOMH € H3BLPBA
3HAYUM BT HA Pa3sBUTHE 10 HHBOTO HA HALIMOHA/IHO NPH3HAT eKCMEPT M YUEH.

10. 3akiouenne

[Tpeasua ropensnokeHoTo. npeaiaram na nountaemMoro Hayuno ypu 1a npuchan na
ri. ac. 1-p unk. lodpu IMenes Komapekn akageMuuHa LUILAKHOCT o, 10LHEHT" B:
o0nact Ha Bucie odpasosanue - 5. TexHHUECKH HayKH.

NpodecHoHaIHO HanpasieHne - 5.1. MamHHO HHKEHEpCTBO,
cneuranHoctT — TouHo ypenocTpoeHe

07.08.2025 r. Pelensent:
/mpod. aH uux. JIumutsp Jnues/

CrpaHuua 5015



REVIEW

Authored by Prof. D.Sc. Dimitar Andonov Dichev of Technical
University — Gabrovo (TUG) concerning materials submitted for
participation in competition for awarding the academic position of
“Associate professor™ in professional field 5.1. Machine engineering.
scientific major ““Precision Instrument Engineering™

Candidate: Chief assistant professor Dobri Penev Komarski

1. Information about the competition

The competition for awarding the academic position of “Associate professor™ in TU-Sofia
was announced in the State Gazette. issue 28 from 01.04.2025 and on the website of TU-Sofia to
address the needs of Department “Precision Engineering and Measurement Instruments™ which is a
constituent unit of the Faculty of Mechanical Engineering.

2. Information about the candidate

There is one applicant for participation in the competition — Chief assistant professor Dobri
Penev Komarski. PhD. full time academic lecturer in the department of “Precision Engineering and
Measurement Instruments™. The candidate has fully complied with the normative quantitative and
qualitative requirements of the Act for Academic Staff Development in Republic of Bulgaria
(ASDRB) in its part “Terms and Conditions for Awarding the Academic Position of Associate
Professor™.

Assist. Prof. Eng. Komarski, PhD holds a Master’s degree in Technical Sciences with a
specialization in “Metrology. Precision Mechanics and Optics™. and a PhD in the academic field of
“Precision Instrument Engineering™, based on a defended dissertation titled “Positioning Systems for
Angular Orientation™.

Dr. Komarski began his academic and teaching carcer in 2019 at the Technical University of
Sofia under a full-time employment contract. Prior to that. he worked as a design engineer. production
manager. and quality manager in several companies. the last of which was Sensata Technologies.
Bulgaria. He is fluent in English and German. In the current competition. Komarski participates with
scientific works that do not duplicate the publications submitted for the award of the PhD degree or
for the appointment to the academic position of Chief Assistant Professor.

3. Overview of content and results in the submitted works

The scientific works submitted by the candidate for the competition can be classified into the
following three general categories: habilitation work, scientific publications (conference papers). and
a published book based on a defended doctoral dissertation. The analysis of the materials submitted
by Komarski, PhD shows that they meet and exceed the minimum national requirements in
quantitative terms. as defined by the Law on the Development of the Academic Staff in the Republic
of Bulgaria (LDASRB). its implementing regulations. and the regulations of the Technical University
of Sofia.

The habilitation work is presented in the form of'a monograph dedicated to goniometric micro-
positioning systems with flexure-based guides. It provides a systematic analysis of the accuracy
characteristics of positioning systems. including parameters such as positioning accuracy,
repeatability. and stability of the axis of rotation. Various structural configurations using flexure
elements are examined. a classification of angular orientation guides is presented. and the influence
of geometric parameters and mechanical properties of the employed materials on system behavior is
evaluated. The monograph includes mathematical models. finite element method (FEM) simulation
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studies, and experimental methodologies for determining the center and axis of rotation. The work
combines in-depth theoretical analysis with practical applicability and represents a significant
contribution to the field of precision mechanics and precision instrument engineering.

The candidate is the author of 11 scientific publications presented as conference papers, 7 of
which are indexed in the global reference database Scopus. Thematically. his work is consistently
focused on research in the field of goniometric micro-positioning systems. with an emphasis on the
application of flexure-based guides and the evaluation of their metrological characteristics and
operational parameters.

The conference papers cover both simulation studies and experimental analyses. including
evaluation of the stability of the axis of rotation. the influence of manufacturing deviations, and the
position of the applied force on the behavior of the elastic modules. Some of the publications also
address topics related to the retrofitting of measuring systems and the development of approaches for
improving the accuracy and reliability of measurements in precision engineering.

The candidate actively participates in collaborative scientific research. being the first or lead
co-author in a significant number of the publications. which highlights his essential role in the
development and implementation of scientific ideas. The articles demonstrate a clear focus and
consistency in the chosen research direction, combining theoretical depth with practical applicability.

The submitted monograph, developed on the basis of a successfully defended doctoral
dissertation, summarizes and expands the results of research dedicated to angular positioning systems
utilizing flexural elements. It explores design solutions and modeling methods for the behavior of
such systems, with an emphasis on their functional. kinematic, and metrological aspects. The structure
of the presentation, the consistent analysis. and the combination of theoretical and applied results
reflect the depth of the scientific work and its practical orientation.

It should be noted that this work does not constitute the candidate's habilitation thesis. but is
included as an additional publication submitted for the competition. It has already undergone peer
review and received a positive evaluation as part of the procedures for the defense of the dissertation
for the award of the educational and scientific degree "PhD".

4. Reflection of candidate’s scientific publications among the scientific community

The reference provided by the applicant at the time of submitting the documents indicates that
his scientific publications have attracted attention and citations within the international academic
community. To date. a total of 16 citations of his works are recorded in the internationally recognized
Scopus database. which serves as a clear indicator of his scientific visibility and contribution.
Additionally, further citations have been identified in non-indexed sources. demonstrating continued
interest in his research within the national engineering and academic communities.

These results indicate the presence of scientific impact and sustained interest in the candidate’s
research activities, both at the international and national levels. The publication of scientific findings
in indexed journals provides a solid foundation for the further development of his academic career
and the expansion of his scientific visibility and citation record.

S. General description of candidate’s activity

5.1. Teaching and pedagogical activity

Chief Assistant Professor D. Komarski is an established university lecturer. He began his
teaching career in 2019 and has consistently progressed through all stages of academic development.
which logically and deservedly should continue with the appointment to the academic position of
Associate Professor. Supporting this assertion is the fact that the Department of Precision Engineering
and Measurement Instruments (PEMI) at TU-Sofia has recognized his pedagogical abilities by
assigning him to deliver lecture courses in seven disciplines at both the Bachelor's and Master's levels.
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In my view. the depth. innovation, and competence demonstrated in his scholarly work are clearly
reflected in his teaching activities.

3.2. Scientific and scientific-applied activity

The scientific and applied research activities of Chief Assistant Professor Dobri Komarski are
focused on the investigation. design, and analysis of goniometric and micro-positioning systems with
flexure-based guides. with an emphasis on precise positioning and measurement in engineering
applications. His published works propose innovative solutions for the design and optimization of
components ensuring high-precision motion and orientation. The studies employ analytical.
numerical. and experimental approaches, including methods for mechanical parameter identification,
simulation modeling, and real-world measurements.

An important aspect of his scientific activity is his participation in research aimed at
improving the structural characteristics and enhancing the reliability of precision devices. In addition.
the studies address aspects related to positioning accuracy and system sensitivity under various
operating conditions, which are essential for their metrological characteristics.

Dr. Komarski has participated in a total of three research projects. one of which he led.
dedicated to the development of a micro-positioning system for angular orientation. This
demonstrates his ability to lead research teams and to formulate innovative engineering solutions with
practical applications.

5.3. Implementation activities

The submitted application materials do not include documents certifying specific
implementation activities. Nevertheless, the content of Dr. Komarski's scientific work demonstrates
a clearly expressed applied orientation. with the developed technical solutions. designs. and
methodologies showing strong potential for direct implementation in engineering practice. This
includes fields such as precision and measurement technology. microelectromechanical systems
(MEMS). medical equipment for positioning and dosing. optoelectronic and laser systems, as well as
high-precision mechanics and mechanical engineering.

6. Contributions. Significance of contributions for science and practice

According to their nature, the scientific-applied and applied contributions fall into the
following methodological categories:

A. Scientific-applied contributions

Al. Development of new classifications, methods, designs, and technologies

— Precision angular positioning systems have been developed, employing guides with
intramolecular friction. which ensure high accuracy in angular positioning and resistance to external
disturbances.

— New algorithms and structural schemes have been proposed for the experimental
investigation and evaluation of precision angular orientation systems. including procedures for
metrological verification and analysis of positioning errors.

A2. Substantiation of essential new aspects of existing scientific fields, problems, theories, or
hypotheses through the use of novel methods and tools

— A comprehensive analysis has been carried out on the functional characteristics of various
goniometric system designs. identifying the factors that limit accuracy and stability in angular
positioning. and proposing directions for their improvement.

B. Applied contributions

Bl. Development of new classifications, methods, designs, and technologies

— Schematic solutions have been proposed and the functional capabilities of goniometric
modules based on elastic elements with intermolecular friction have been investigated. aiming to
achieve higher precision and stability in angular positioning.
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— Specialized software has been developed and optimizations have been performed on the
measurement system of an instrument designed for evaluating form deviations of rotationally
symmetric components, with the aim of improving measurement accuracy and functionality.

B2. Substantiation of essential new aspects of existing scientific fields, problems. theories, or
hypotheses through the use of novel methods and tools

— The factors affecting the functional and accuracy-related characteristics of goniometric
modules with “Butterfly™-type elastic links have been investigated and analyzed. and
recommendations for structural and technological optimization have been formulated.

— An analysis of existing coordinate measuring systems and their metrological capabilities has
been carried out. with recommendations proposed for improving their functional parameters and
adapting them to tasks with increased accuracy requirements.

B3. Obtaining confirmatory evidence

— The effect of variation in the position of the applied force on the displacement of the rotation
center and the transfer function of goniometric modules was experimentally investigated. confirming
the theoretical relationships between geometric, force-related, and kinematic parameters.

— The influence of the manufacturing process on the operational characteristics of goniometric
modules has been assessed. including its impact on the transfer function and the stability of the
rotation center, with conclusions drawn regarding the significance of manufacturing accuracy.

7. Evaluation of candidate’s personal contribution

In my view, the personal contribution of the candidate. Dr. D. Komarski. to the achieved
results in the educational, scientific. and applied research activities is indisputable and significant.
The presence of a substantial circle of co-authors attests to the broad scope and importance of the
investigated topics, as well as to his ability to work effectively in teams within key scientific fields.
[t should be strongly emphasized that the serious scientific results obtained. the concrete applications,
and the citations are to a great extent due to Dr. Komarski's personal efforts, ideas. expertise, and
organizational skills.

8. Critical remarks and recommendations

The above-mentioned merits of the materials presented by the candidate clearly prevail in my
overall positive assessment. In this context, the remarks provided below should be regarded not so
much as criticisms, but rather as recommendations and guidelines for further development of the
candidate’s future scientific and applied work. They highlight individual - yet contextually significant
- details. whose deeper elaboration could contribute to even greater scientific value and practical
completeness of the presented research achievements.

I. In the section of the monograph dedicated to the dynamic characteristics of elastic guides.
the presented differential equations do not include a term involving the first derivative, which would
account for the presence of dissipative forces - such as internal friction. hysteresis. or interaction with
the surrounding medium. Such forces typically arise in real mechanical systems and significantly
affect their dynamic behavior, especially in precision positioning systems. Including them would
enhance the applicability of the model and could serve as a valuable direction for the candidate’s
future research.

2. Although Section 3.3.2 presents a MATLAB-based investigation of one dynamic
characteristic, the part of the monograph discussing the dynamic properties of the studied structures
lacks clearly derived mathematical relationships such as amplitude—frequency and phase—frequency
characteristics. transfer functions. and others that constitute essential elements of dynamic analysis.
Supplementing the exposition with such relationships would enhance its analytical depth and
objectivity, especially considering that in engineering practice. the selection and evaluation of such
systems are often based precisely on these characteristics.
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3. In the field of teaching, I recommend the development and publication of educational
materials based on the candidate’s research results. This would contribute to enriching the learning
process and enhancing the quality of education in the relevant field. Additionally. the incorporation
of interdisciplinary approaches and collaboration with other scientific domains would broaden the
prospects for innovation and strengthen the link between theory and practice in education.

9. Personal impressions

I'have known the candidate for more than ten years in connection with his teaching and
research activities. During this period. I have perceived him as a committed and competent colleague
who demonstrates consistency in his scientific pursuits, academic rigor, and professional integrity.
Furthermore, a careful review and analysis of the submitted materials have firmly convinced me that
in recent years he has made significant progress. reaching the level of a nationally recognized expert
and scholar.

10. Conclusion

In view of the above. I recommend that the esteemed Academic Jury confer the academic
position of Associate Professor upon Chief Assistant Professor Dobri Penev Komarski, PhD.
in:higher education area - 5. Technical sciences.

professional field - 5.1. Machine engineering.

scientific major — Precision Instrument Engincering

07.08.2025 Reviewer:
/Prof. Dimitar Dichev. D.Sc./
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