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HayuHo *ypH, HasHa"eHo che 3anoseg Ne: OXK-5.1-21/17.02.2026 r. na Pexropana TV — Codus.

1. AKTyalHOCT Ha pa3paboTBaHUs B JUCEPTALMOHHHUA TPy MPOOJIEM B HAYYHO H
HAY4YHOIIPUJIOKHO OTHOIIIEHUE

PasrnexnaHara B JUCEPTAllMOHHHMs TPYJ TEeMAaTHKa 3a aHAIM3 W H3y4aBaHE Ha METOAH 32
MOJE/IMPaHe Y U3C/IEABaHe Ype3 BUPTYATHO NPOTOTUIHPAHE Ha BHCOKOCKOPOCTHH JHHAMHUYHH IPOLECH
€ aKTyaJHa B Hay4HO M HAYYHONPHJIOKHO OTHOIIeHHe. [IpeanaraneTo u anpoOMpaHETO Ha MOAXOAW H
MHTEPAKTHBHH IPOIIEIYPH, KOUTO CIYKAT 3a IOCTANHO NPELM3UPaHe ¥ BaluAHpaHe Ha BHPTyalHH
MpOTOTHNHM d4pe3 AeduHMpaHe ¥ HabmojaBaHe Ha MOAXOAAO W30paHd TEXHH NapaMeTpu U
CBIIOCTABSIHETO MM CBC CHLOTBETHHTE CTOMHOCTH, PErHMCTPUPAHH IPH M3BLPIIBAHETO HA (HU3MHYECKHU
eKCTiepUMeHTH ¢ pedepeHTHH OOEKTM MM NpPOTOTUNM HA NPOCKTHPAHK W3JEHsA, CBbP3aHH C
BHCOKOCKOPOCTHH JIMHAMMYHH IIPOLECH, € 3ajaya C Tro/siM Hay4yeH W TpPHJIOXNKEH MOTCHUMAl B
KPaTKOCPOYEH U CPEJIHOCPOHCH I/IaH.

2. CrelleH Ha M03HABaHE CHCTOSHUETO Ha MpobieMa U TBOPYECKA HHTEPIPETALUs

Ha JIATepaTypHUs MaTeprall
B auceprauusTa e HanpaBeH 00630p Ha 0a3aTa Ha aKTyallHM JIATEPAaTypHU U3TOYHHIIMA, NIa/ICHa €
OLCHKa Ha npo6nema U Ca pa3pa6o*rem| rnoaxoa M KOHKPETHH IIpOoHEaypH 3a HEroBOTO pemaBaHe.
ChHChKBT C M3MON3BaHATA JUTepaTypa chbabpka 123 3arnasus Ha OBArapckd M IpPEIMMHO Ha
AHITTMICKY €3UK. JJOKTOPaHTHT JEMOHCTPUPA MO3HAHMA M YMEHHA Jla aHaM3Kpa U OLCHABA HAJIMYHATA
nHOpPMALMA KaTo MOAXOAAIIO s M3M0/3Ba, 00o0maBa M J0pasBuBa B PaMKHTIC Ha TPOBEACHOTO
M3CJIeIBaHE.

3. ChOTBETCTBUE HaA n36paHaTa METO/IMKAa Ha M3CJICABAHC MU ITOCTaBCcHATa LCJT H

3aJla4yd Ha JUcCpTaloHHUAA TPY A € [IOCTUTHATHTC [IPUHOCH

B aucepTauMsTa Ce 3aKiio4aBa, 4e 33 pasmiekgaHus npodieM 3a  BanMaaluA  Ha
CHMYJTALfAOHHHS AHATH3 TPH BHCOKOCKOPOCTHH AMHAMU4YHHM NPOLECH BCE OLIC HAMA Ch3MAICH ACHO
CTPYKTYpUpaH ¥ (OpManu3upaH MOIXOA M Ce OOCHKIAT Bb3MOXKHHM HadMHM 32 pa3paboTBaHETO Ha
METOIOJIOT S U TIPOLIEAYPH, KOUTO ChYETaBaT METOMTE HA BUPTYAIHO IIPOTOTUIIMPAHE C PE3YIITATH OT
eKCIIepHMEHTAIHM HM3Cne[BaHus ¢ uen ga Obje aHanu3upaHa W NOTBBPACHA AOCTOBEPHOCTTA HA
W3rpajieHus BUPTYalleH NPOTOTUI. 3a pasryIexkAaHus KiIac Ha BUCOKOCKOPOCTHH IMHAMHU'IHH MPOLECcH
ca onpe/iesieH! crienM(UIHA NapaMeTpy ¥ HaCTPOHKH, KOHTO € HeoOXoauMOo Aa ObpAaT OTYETCHH IpH
OIpefeNsHe Ha CTPYKTypaTa Ha H34HC/IuTeIHITe MoaeH. Ch3aaaeHa ¢ dopmanusupana npoueaypa 3a
RANMIAAS Ha BUPTYaJHH TNPOTOTHINM HAa BHCOKOCKOPOCTHM [MHAMWYHM TIpOLECH TOCPEACTBOM
MpoBeKJaHe Ha EKCIICPMMEHTAIHH H3CIeJBaHMA W CbIIOCTABAHE Ha u30paHd TnapaMeTpd Ha
BUPTYAJIHUTE NMPOTOTHIK ChC CHOTBETCTBALIMTC MM BC/IM'HMHM Ha (usmyeckure o6ekTU. Pasrieaana u
MOTBBPACHA MPHJIOKHMOCTTA HA CB3JAJCHUS NOAXO0A Hpe3 ampolbauus BBPXY BUCOKOCKOPOCTHHM
IMHAMMYHH [POLIECH, ONMMCBAILM yaap Ha cBOGOIHO najamy oOekTH B TBbp/a OCHOBA. N3non3sanm ca
onpocTeH peepeHTeH 00EKT (CTOMaHeHa caiMa), KakTo 1 (U3MHECKH NPOTOTHIT HA OaTepreH MOIY.T 38
eEKTPHUECKO MpPEBO3HO CpeicTBO. JIEMOHCTPMpAaHO € KaK pesylTaTd OT CKCIEpPHMMCHTAIHHTC
W3C/ENBAHMS MOXe O3 ObJaT WTEpaTMBHO H3MOJI3BaHH 3a INojoOpABaHe Ha MPELHU3HOCTTa Ha
CH3JAJCHUTE BUPTYanHu npoTtoTunH. OO00IEHO MOKe [Ja Ce 3aKI0UH, He n3bpaHata MeTOAMKA € B
CBOTBETCTBHE C NIOCTABEHATA LEJT ¥ 33/1a4M Ha JUCepTallHOHHHSA TPY L.



4. Hay4yHu u/WIy Hay4YHO-IIPUJIOXKHY IIPUHOCH Ha JTMCEPTALIMOHHUA TPY
[IpeMaM ONMMCaHUTE B JUCEPTALMOHHUA TPYJ HAYMHO-NPHIOXKHK M MPUIOKHH MPHHOCH, [0~
BAXXHUTE OT KOUTO MOXKE a CC 0606[.[15IT IO CJICOHHUA HAYHUH.
- PaspaGotrena e MeTO/IONOTHA 3a MPOBEXJaHEe EKCIIEPUMEHTAIHN M3CJIeBaHKA 33 aHa/IM3MpaHe Ha
MOBEIECHUETO HA (DM3MYECKU NPOTOTUIIH, KAKTO U 3a M3rpaXKJaHe, MOTBbPXKAABAHE U MOJ00psABaHe
Ha aKypaTHOCTTA Ha M3YMCJIMTE]HA MOJENM NPH HHXEHEPHH aHAIU3M Ha BUCOKOCKOPOCTHH
AWHAMHWYHHU [IPOLECH.
- PaspaboTeH € MHTErpUpaH IOIXO0N 32 MOACIUPAHE U BAIMIUPAHE Ha BUCOKOCKOPOCTHH JHHAMHYHH

IIPOLCCH, KOMTO Cbhb4Y€TaBa METOLOJIOTMHTE 3@ BUPTYAJIHO NPOTOTHUNHMpPAHE H CKCICPHMEHTATHH
H3CJIEABAHUA.

- Pa3paboTeHUAT MHTErpUpaH INOAXOJ € MPUIOXKEH YCHELHO IPH PeaJHH EKCIEPUMEHTAIHH
M3NUTBAHKUA OT THI yJap B TBBpPAAa OCHOBAa Ha CBOOOJHO majamu O0eKTH, BKIFOYMTEIHO BBPXY
onpocTeHH pedepeHTHH 00eKTH M BbPXY (U3MUECKM TNPOTOTHN Ha OaTepueH MOy 3a
€JIEKTPHUYECKO MPEBO3HO CPEACTBO; OCHLIECTBEHHU Ca NOTBBPAUTE/IHH H ONTUMHU3ALIMOHHH TECTOBE.

- W3roTBeHM ca MNpPaKTHYECKHM HACOKM 3a IUIAHMPAaHE W TMPOBEXKJAHE Ha EKCIICPHMEHTAIHH
M3MMTBAHKMs TIPM BHCOKOCKOPOCTHHM [HMHAMHYHHM BB3ACHCTBHA, OTUUTALIM crieunpuaHA
OrpaHMdeHMs M € aHaJIM3MPAaHO BIMJHMETO HAa €KCIEPUMEHTAJHAaTa TEXHHWKa BBPXY
BB3IPOU3BOIUMOCTTA Ha pe3yJITaTHTE.

@QopMyJIMpaHETO Ha NPUHOCUTE B [JMCEPTAMOHHMA TPYJd Ha MeECTa H3MCKBAa IM0-rojiMa
npeuu3HocT. OOCTOMHUAT Mperiie]] Ha BCUYKY NMpPEeJCTaBEHH MaTepHalli MO3BOJIsIBA Jia CE 3aKIIIOYH, 4e
[IOCTUIHATUTE PEe3yATAaTH Ca JIMYHO JeN0 Ha JOKTOpaHTa. JIeMOHCTPUpAaHM Ca 3HAHMA U YMEHMA 3a
CaMOCTOATE/HA U3C/IeI0BaTeCKa IEHHOCT.

5. Ilpenenka Ha mMyOJMKaLMUTE MO JMCEPTALMOHHHA TPyA: OpOH, XapaKTep Ha

U3JaHUATA, B KOUTO Ca OTIICYAaTaHHU
BEB BpBb3Ka C JucepTallMoHHaTa paboTa ca HallpaBeHU B ChaBTOPCTBO 4 HAY4HHM IyOIMKALHK.
Pesynrarute oT guceprauusaTa ca NpeacTaBeHH Ha aBTOPUTETHH HAY4YHU dopymu u ca nyOIUKYBaHU B
TPY/IOBE Ha IPECTYIKHYU U3JaHUs ¢ MEXIYyHapoJHa 3HaYMMOCT, KOETO /laBa OCHOBaHME Ja CE 3aKIIIO4H,
ye TMOCTIKEHMATA ca CTaHald M3BeCTHH Ha u3clejoBarenckara obmHoct. H3nbiaHeHn ca
W3MCKBAHHUATA, onucanu B [Ipunoxenue 1 kbM [IpaBunnuka 3a yc/IOBAATA U pefia 3a NpUI0OHBaHE Ha
Hay4HH cTeneHd B TY—-Codusi.

6. MHeHUs, MPENOPHKU U OEIEKKH

TlMcepTanuaTa MpeiCTaB/isBa 3aBbPIICH HAYYHOM3CIEJOBATEICKH Tpyd. CHCTEMaTHYHO e
u3cjieasaH IIOCTaBCHHAT npoGneM, NOCTUTHATH Ca OpPHUIHHaJIHH HAYYHO-NIPHJIOXKHH H NPUITOXKHH
pesysTartd. JIUCEepTalMOHHUAT TPy MMa fiCHA M JIOTUYECKH OOOCHOBaHA CTPYKTYpa, MPE/ICTABEHUTE
MaTepyan¥ ca O(GOpMEHH BHHMMAaTeNHO M TpeuusHo. [loCTHrHaTUTE pe3yNTaTd OTrOBapAT Ha

neduHUpanyus npoGiieM, OCTABEHATa LEN W Ha onpejeicHuTe 3anaqu. [IpoBeieHOTO H3C/I€/ABaHE €
pE3YJITAT M OT LieJIeHacoYeHa eKcriepuMeHTaiHa pabora. To 0bo0masa n CHCTCMaTH3dpa HaTpynaHaTa
eKCIepTH3a Ha JOKTOpaHTa, KOUTO JEeMOHCTpUpPA 3HAHMA M YMEHHUS 32 aHaTM3MPaHE ¥ pellaBaHC Ha
CJIOKHHM TpoOieMH, CBBpP3aHU C MOJEIHpaHe M M3CIEABAaHE Ype3 BHPTYaIHO IPOTOTHIHUPAHE H
€KCINIEPUMEHTAJIEH aHa/IM3 Ha BUCOKOCKOPOCTHU JUHAMHYHH ITIPOLICCH.

7. 3aximoyeHue

OueHsABaliKM NpEJCTABEHMTE MaTepuaid CMATaM, 4€ B paMKuTe Ha JAUcepTauusATa Ca
MOCTHIHATH 3HAYMMH HAYYIHO-MPYIOKHH M NIPHIOKHK NpUHOCH. M3b/THEHH ca H3UCKBAHUs Ha 3aKOoHa
3a pa3BUTHE HA aKaJeMUYHHS ChcTaB Ha Permy0Oiuka brarapus, Ha [IpaBUIHHMKA 32 HETOBOTO MpUJiaraHe
B Perry6iuka buarapus u Ha [IpaBHIIHHKA 32 YC/IOBUSTA U peaa 3a NpUA0oOUBaHE HA HAYYHHU CTEIICHH B
TY—Co¢pus. [laBaM NO/I0KHTeJHA OLEHKA Ha NPEICTaBeHMs [AMCEPTAlMOHEH TPYHd W HamHpaM 3a
OCHOBATEJHO J1a MpemIoXka Ja ce mpucbau Ha mar. mmk. Koncrantun Jliobomupos JIAMHTPOB
o0pasoBaTe/iHa M HAYYHA CTeNeH ,,JOKTOp” 10 Hay4Ha creuuanHoct 02.21 .06 ,,ABTOMaTH3aLUs Ha
WHOKEHEPHHUS TPY M CHCTEMH 32 aBTOMATH3MPAHO MpOeKTHpaHe” B MpO(ECHOHAIHO HalpaBieHue J.
,,MaIMHHO UHIKEHEPCTBO .

07.04.2026 r. YJIEH HA XYPHUTO:
Codwus /mpod. a-p urx. Mat. Ct. Manemkos/
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REVIEW STATEMENT

n dissertation thesis submitted for acquiring of the educational and

scientific degree “Doctor” (PhD)

Author: M.Sc. Eng. Konstantin Lyubomirov Dimitrov,

Topic: Modeling and research through virtual prototyping of high-speed dynamic processes
Member of the scientific jury: Prof. Stoyan Bogdanov Maleshkov, PhD, Eng., Math.

This review statement is drawn up in pursuance of scientific jury decision (record Ne 2, dated
18.03.2026), appointed by order of the Rector of the Technical University of Sofia Ne OX-5.1-21/17.02.2026.

1. Relevance of the problem developed in the dissertation thesis in scientific and
applied terms

The topic of analyzing and researching methods for modeling and examining through

virtual prototyping of high-speed dynamic processes considered in the dissertation is relevant in

scientific and applied scientific terms. Proposing and testing approaches and interactive procedures

that serve for step-by-step refinement and validation of virtual prototypes by defining and monitoring

their appropriately selected parameters and comparing them with the relevant values registered by

performing physical experiments with reference objects or prototypes of designed products related to

high-speed dynamic processes is a task with great scientific and applied potential in the short and
medium term.

2. Degree of knowledge of the state of the problem and creative interpretation of
bibliography
The dissertation provides an overview based on current literature sources, defines the
scientific problem and describes an approach and specific procedures for its solution. The list of
references contains 123 titles in Bulgarian and mainly in English. The PhD candidate demonstrates
knowledge and skills to analyze and evaluate the available information by appropriately using,
summarizing and further developing it within the framework of the research.

3. Compliance of the selected survey methodology and the purpose and tasks of the
dissertation thesis with the contributions achieved

It is concluded in the dissertation that there is still not created a clearly structured and
formalized approach to the problem of validation of simulation analysis in high-speed dynamic
processes. Possible ways to develop methodology and procedures are analyzed that combine virtual
prototyping methods with the results of experimental research to examine and confirm the reliability
of the created virtual prototype. For the considered class of high-speed dynamic processes, specific
parameters and settings have been defined, which need to be considered when determining the
structure of computational models. A formalized procedure for validation of virtual prototypes of
high-speed dynamic processes has been created by conducting experimental studies and comparing
selected parameters of the virtual prototypes with their corresponding values of the physical objects.
The applicability of the approach created has been examined and confirmed by testing within high-
speed dynamic processes describing the impact of free-falling objects on a solid base. A simplified
reference object (steel ball) was used, as well as a physical prototype of a battery module for an
electric vehicle. It is demonstrated how the results of experimental research can be iteratively used to
improve the properties and the precision of created virtual prototypes.

As a result, it’s reasonable to say that the chosen methodology is in accordance with the goal

and objectives of the dissertation.

4. Scientific and/or scientific and applied contributions of the dissertation thesis
[ accept the scientific-applied and applied contributions described in the dissertation, the most
important of which can be summarized as follows:
1



A methodology has been developed for conducting experimental studies to analyze
the behavior of physical prototypes and for creating, confirming and improving the
accuracy of computational models used in engineering analyses of high-speed
dynamic processes.

- An integrated approach for modeling and validation of high-speed dynamic processes
has been developed, which combines the methodologies of virtual prototyping and
experimental research.

- The proposed methodology has been successfully applied in real-world experimental
tests of impact type on free-falling objects, including simplified reference objects
(steel ball) and a physical prototype of an electric vehicle battery module:
confirmatory and optimization tests have been carried out.

- Practical guidelines considering specific limitations for planning and conducting
experimental tests under high-speed dynamic influences have been produced and the
impact of the experimental equipment on the reproducibility of the results has been
analyzed.

The formulation of contributions to the dissertation in places requires greater precision. A
thorough review of all submitted materials allows us to conclude that the results achieved are the
personal work of the PhD candidate. Knowledge and skills for independent research are
demonstrated.

5. Assessment of the publications related to the dissertation thesis

In respect of the dissertation thesis, 4 scientific publications have been co-authored. The
results are published in prestigious journals of international importance and have been presented at
authoritative scientific forums, which gives reason to conclude that the achievements of the
dissertation have become known to the research community. The requirements described in
Appendix 1 to the Regulations on the terms and conditions for acquiring scientific degrees at the
Technical University of Sofia have been met.

6. Opinions, recommendations, and notes

The dissertation thesis can be considered as completed research work. The problem discussed
has been systematically investigated, original scientific-applied results have been achieved, and
useful practical solutions have been proposed and implemented. The dissertation thesis has a clear
and logically justified structure; all materials are prepared carefully and precisely. The result
obtained corresponds to the objective set and to the defined tasks. The research conducted is result of
years of practical work and summarizes and systematizes the expertise of the PhD candidate. He
demonstrates knowledge and skills to analyze and solve complex problems related to modeling and
research through virtual prototyping of high-speed dynamic processes.

7. Conclusion
In evaluating the submitted materials, [ believe that significant scientific-applied and applied
contributions have been achieved within the framework of the dissertation. The requirements of the

Law on the Development of the Academic Staff of the Republic of Bulgaria, the Regulations for its
Implementation in the Republic of Bulgaria and the Regulations on the Terms and Conditions for

Acquiring Scientific Degrees at the Technical University of Sofia have been met. 1 give a positive
assessment of the PhD thesis presented and find it reasonable to propose to award to M.Se. Eng.
Konstantin Lyubomirov Dimitrov the educational and scientific degree "Doctor' (PhD) in
scientific specialty 02.21.06 "Computer aided engineering and computer aided design" in
professional field 5.1 "Mechanical engineering".

07.04. 2026 JURY MEMBER:
Sofia / Prof. Stoyan Maleshkov, PhD, Eng., Math. /



