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1. AKTyanHocT Ha pa3paboTBaHUA B AUCEpPTaLMOHHUSA Tpya npobnem

Pasnpep,eneHMeTo Ha HagnbXHUTE CUNM BbB BNAKOBUA CbCTaB € WUHTEpeceH
npo6neM B CbBPEMEHHUA €Tan OT pasBUTME Ha XENEe30NbTHUA TPaHCMNOPT. OcHoBHuTE
NPUYNHK 3a TOBa Ca, Ye Te uMaTt HenocpencTeeHa BPpb3Ka C NpaBUITHOTO opa3mMepsaBaHe
Ha Xenes3onbTHMUTEe BO3una 1 4YecTo ca NpuymHa 3a Bb3HMKBAHE Ha CEepno3HN noBpean B
CBbp3BaLLMNTE EeMEeHTU MeXay BaroHuTe. anl €KCTPEeMHU cnyvyawn noBpeauTe BOAAT OO0
Taka HapeyeHoTOo ,CKbCBaHe Ha Bnaka“, T.e. A0 HapywlaBaHe Ha UerocTTta Ha Bnaka,
KOETO BNnusie HenocpeacTeeHo Ha 6e3onacHocTTa Ha npeso3HaTa OEeWHOCT U ce cyuTa 3a
€A4Ha OT TEeXKUTe aBapunHK CUTyauumn No Bpeme Ha ekcnnoaTtaums. ToBa e npuvnHaTa
MHOro y4eHu fa Haco4aT CBOETO BHUMAHUE KbM U3ACHABAHE Ha np06nema. Hanuue ca
peonua ny6nvmauvw|, B KOWUTO ce npegnarat HOBUM UMW YCbBBbPLUEHCTBAHM METOAM 3a
aHalnuna3 Ha HagnbXHUTE CUMN Mexay Bo3unara.

B To3n cmucen TemaTta e akTyanHa v aaBa OOMBbAHUTENHW NO3HAHUS MO
n3cnegsaHus npobnem. 3agaymTte ca pOPMyNMpaHM NPaBUNHO 3a MNOCTUraHe Ha
nocTtaBseHara uen.

2. CTeneH Ha no3HaBaHe CbCTOAHMETO Ha Npo6nema U TBOpYECKa MHTepnpeTaLus
Ha nuTepaTypHusA maTtepuman.

3a paspabotBaHe Ha AWUCEPTALMOHHWS TPYA AOKTOPAHTLT € aHanuaupan 142
W3TOYHMKA, OT KouTo: 91 Ha natuHuua n 51 Ha kupunuuya. O6xeaTbT Ha nybnukauuuTe e
ot 1961 r. no 2025 r., kato 30 ca ny6nukysaHu cneg 2015 r. Litupanu can 7 HOpMaTUBHM
AOKymeHTa. ToBa nokassa, Ye ca NpoyYeHM KaKTO KNacuyeckuTe, Taka U CbBPEMEHHUTE
uscneasaHus no Tematukara. [lonbnHutenHo pabortarta e cbobpaseHa ¢ HauMoHaNHOTO
n EBponeiickoTo 3akoHopaTenctso. ocoyeHoTo no-rope noseonsiBa ga ce Hanpasu
n3soawT, Ye mar. C. KpbeTes nosHaea fo6pe CbCTosHMETO Ha npobnema.

HanpaBeHoTOo npoyyBaHe e MO3BONMWNIO Ha [AOKTOPAHTa U HayyHUTE My
PBKOBOAMTENMN NPaBUIHO Aa hOPMYNMPAT LenTa v 3ajadyuTe Ha AUCEepPTaLMOHHNSA TPYA.

3. CroTBeTCTBME Ha M3GpaHaTa METOAMKA Ha M3CNeABaHe C NOCTAaBeHaTa Luen U
3afa4u Ha AUCEePTaLMOHHUSA TPYA.



TemaTta Ha pAucepTauvMoHHUS Tpyd [OaBa Bb3MOXHOCT 3a W3MON3BaHe W
npunaraHe Ha pasnMYHn CbBPEMEHHM MeToAM W MOAXOAM 3a TbpceHe Ha
uenecbobpasHu pelueHuns. Cmstam, Yye nsbpaHute MeToam ca NoAXOASALLM 3a NOCTUraHe
Ha nocTaBeHaTa Len 1 3a4ayun Ha AUCepTauMOHHUSA TpyA.

4. KpaTKa AdHaJIMTU4YHA XapaKTepuUuCcTuka Ha ecCTeCcTBOTO U OLIeHKA Ha
AOCTOBEpPHOCTTAa Ha MaTepuana, Bbpxy KOWUTO ce rpagaT NpUHOCUTE Ha
AucepTauuoHHUA TpyA.

HakpaTko ocHoBHUTE npuHOCK B AncepTauuaTa Ha mar. uHx. C. KpbcTteB morar
Aa ce cBeaar [o npeanaraHe Ha MeToauka 3a uscnefBaHe Ha NPOLECUTE Ha 3MEHEHME
Ha HaaNbXHUTE CUNU MeXay BaroHUTe No ObMMKWHA HA BMaKOBUA CbCTAB MO BpEME Ha
cnupaHe u paspaboTBaHe Ha AMHaMUYeH MOAEN Ha Bnak ¢ A0 44 Xn eauHuuM 3a
n3cneaBaHe Ha pasnpoCTPaHEHWETO Ha CUNUTE MEXAY BaroHuTe. HoBUTE MOMEHTMU ce
CbCTOAT B CNEAHOTO:

- n3cnensa ce nHonBMayanHoO BCAKO XEene3onbTHO BO3WUNO;

- CKOpPOCTTa Ha Bb3HWKBAHE Ha CNUPA4YHOTO BbL3AEWUCTBME Ce onpenensa He no
KInaCn4ecknsa TeopeTuyHo-eMnupuyeH noaxon, Bb3npueT B HopMaTUBHUTE AOKYMEHTH, a
Hpe3 excnepuMeHTanHu gaHHW, nonyvYeHn npu cumynauma Ha MmoaepHuU3npaHus CteHg
3a raso-guHamMu4Hu nscnegBaHnsa Ha cnupavyHuTe npouecu,

- NoAxXoAbT KaTto UAno no3BonsABa wu3cneaBaHe Ha NOBEAEHUMETO Ha XN
€ANHNUNTE OT CbCTaBa Ha Braka npu pasnnu4HW CKOPOCTU Ha ABWMXKEHUE, pasnuyHu
napameTpu Ha CbCTaBHUTE eauHUUMU (Maca, T™MN Ha cnupayvyHata cucrtema u ,qp.),
Pas3findHn XapakKTepUCTUKN Ha Xene3HUsa NbT U pas3fnnyHn cTpaterum 3a ynpasneHue Ha
cnmpavyHnuTe cCuctemMu.

MNonyyeHnTe oT AncepTaHTa pesynTaTu ca CPaBHEHW C TE3W, YCTAHOBEHMW Mpw
npunaraHe Ha Knacu4eckusi (HOpMaTUBHO Bb3NPUET) TEOPETUYHO-EMMNUPUYEH NOAXO.
CpaBHUTENHUAT aHanuM3 Ha A[aHHUTE MoKa3Ba, Y€ XapakTepbT Ha M3MEHeHWe Ha
HaaNbXHUTE CUNK € UOEHTUYEH, HO Ce yaAbMmKaBa BPEMEBUAT MHTEPBAs Ha AeCTBUE Ha
MakcumanHute cunu. Tosn akT e HanbnHO NIOMMYEH, Thil KaTo NPU KNacu4eckns Noaxon
peauua aktopm (MHAUBMAYANHM 32 BO3UNATa) Ca OTYETEHN Ype3 060BLLEHN EMMUPUYHM
n3pasm.

5. Hay4yHu n/vnu HayYHONPUNOXHU NPUHOCU Ha AUCEPTALMOHHUA TPYA:
5.1. Hay4yHu npuHocu
B npencraseHns guceptaumoHeH Tpyn He ca hopMynupaHn HayyH NPUHOCH.

5.2. HayyHonpunoxHu npuHocu

Hay4yHonpunoxHuTe npuvHocu ca opmynupaHu npaBUMHO M OTPa3siBaT TOYHO
n3BbplleHaTa paboTa n nonyyeHute pesyntatu. KOMNNeKcHo: uaeHTuduLMpaHeTo Ha
YacT OT funcealyarta (HeotymTaHa) MHdopMauusa 3a napaMmeTpuTe, KOUTO He ce B3umaT



npeaBna B HOPMATUBHUTE [OOKYMEHTM U OOCTBMHUTE NUTEPaTYpHU W3TOHHULN;
npeanoXxeHata MeToAnka 3a U3crneaBaHe Ha NPOLIECUTE HA U3MEHEHWE Ha HaANbXHUTE
CUNW BbB (PYHKLUMS HA BPEMETO M Pa3BUTUETO HA CNMPAYHUTE NPOLIECK MO AbIKMHATA Ha
BMIaKoBUSA CbCTaB U pa3paboTeHVsIT AMHaMWYeH Mmoaen nossonseaT Aa ce nomny4yar
VHOVWBMAYanHW 3a BCEKW BaroH [AaHHU 3a HaONbXHUTE CUMU Ha B3aUMOAENCTBUE.
lNonesHocTTa Ha KOMMNEKCHWA NOAXOL4 €, 4e Mo3BofsiBa Aa Cce ONnTUMM3npa
KOMIMO3UUUOHHUSIM [71aH Ha BMNakoBUSI CbCTAB 4pe3 Bapuauus (NpomsiHa) Ha
MECTONMOSIOXKEHNETO HAa OTAEMHUTE XN eAVHULM B 3aBUCUMOCT OT TsIXHATa maca, pexuma
Ha cnupayHaTa cucTema, TEXHUYECKOTO CbCTosiHME (C unu 6es nsonupaHa cnupayka),
XapaKTepUCTUKUTE Ha TPaceTo U ap.

O6o6LIeHO Hay4HOMPUMOXHUTE MPUHOCKM MoraT Oa ObAar OTHECEHU KbM
CrnefHuTe KaTeropun: Cb3aBaHe Ha HOBa METOAMKA 3a W3cnedBaHe, rnonyyaBaHe Ha
HOBW (PaKTW 1 nonyyaBaHe Ha NOTBLPANTENHN DaKTHL.

5.3. MpunoxHu npuHocu

HokTopaHTbT € opmynupan 5 (net) npunoxHu npuHoca. MbpsBuTe OBa ca
CBbp3aHW C MoAaepHusaumaTa Ha CTeHga 3a ras’o-AMHaMUYHU UM3CNenBaHus Ha
cnupayHuTe NpoLecu Ha BNakoBu CbCTaBMU.

o Mmoe MHeHWe Te3n ABa nNpuHoca 6y cneasano Aa ce 060cobAT B €AnH, KaTo
Ce aKkueHTupa Ha 3axpaHBallaTa CUCTEMa U Ha U3MepBaTenHa cuctema.

OcTaHanute NpunoXH1 NpUHOCK ca opMynMpaHn NpaBuIHO.

MpuHock ot 1 go 4 moraT Aa 6bAaT OTHECEHM KbM KaTeropusi nofyyasaHe Ha
NOTBbPAWUTENHWU haKTW, AOKATO TO3N Nog HOMep 5 Mma ACHO M3paseH MEeTOANYECKM
XapakTep, Tbi KaTo € BHeApeH B y4ebHUs NpoLec No ABe AUCLMNINHY OT CneumnanHocTm
,TPAHCNOPTHA TeXHMKA 1 TEXHOMOTMN“ 1 , TEXHOMOIWA W yrpaBneHne Ha TpaHcnopTa“ Ha
®dakynTtera no TpaHCNopT Ha TeXHWYeckn yHusepcuTeT - Codus.

6. OueHkKa 3a cTeneHTa Ha INYHOTO y4yacTue Ha gucepTaHTa B NMpUHOCUTE.

MosHaBam fobpe uHx. mar. CTedhaH KpbCTeB ole oT cTyaeHTcKaTa ckamenka.
Toit e Tpynonto6uB, Cb3HaTeneH, NpuTexasa YyBCTBA 3a aHANUTUYHOCT, OTFOBOPHOCT,
CTpEMeX KbM HOBaTOpCTBO. [TocoyeHunTe KavecTBa NoO3BOMNSABAT Aa Ce HanpaBu U3BOALT,
4Ye NoCTUrHaTuTe pesynTtatu u opmMynmpaHnTe NPUHOCK ca Aeno B 3HaYMTenHa CTenex
Ha [OKTOpaHTa B CbTPYAHUYECTBO C HErOBUTE HaY4YHU PbKOBOAUTENM.

7. NpeueHka Ha nyGnukauuuTe No AUCEPTaLMOHHUA TPYA

Mo Temara Ha AucepTaumsTa AOKTOPaHTLT NpeacTass net nybnukauuu. [lge ot
TAX ca uHpaekcupanun B SCOPUS (egHata e nybnukyBaHa crieq npeacTaBsiHe Ha
AvceprauuaTa u Ha aBTopedeparta), a ocTaHanute ca NyGnukyBaHu B pedepupaHu
n3paHua. EpHa ot nybnukauumte [5] e camoctositenHa. Te oTpassiBaT OCHOBHWUTE
pesynTaTtu oT AucepTaumaTa v Nonynspusnpar nocTMrHaToTo OT JOKTOpaHTa.



ﬂ,OKTOpaHT'bT HE € npeacTaBun OOKYMEHTU 3a LuuTupaHe. CnpaBKa B OOCTbNHUTE
6asu ot AaHHU NnoKasea, 4e I'Iy6J'IVIKaLlVIVITe CBbp3aHu C anceptaundaTa 4O MOMEHTA He ca
LUNTUPAHN.

8. U3snonasBaHe Ha pe3ynTaTuTe OT AUCEPTALMOHHUSA TPYA B Hay4yHaTa U
couuanHaTa npakTuka.

[OKTOpaHTLT He e npefacTaBun AOKYMEHTM 3a MOCTUrHAT MPSK MKOHOMMUYECKM
edekT OT BHeApABaHe Ha pe3ynTaTuTe OT 4UCEPTALNOHHUS TPy,

9. OueHka Ha CbOTBETCTBUETO Ha aBTOpedpepaTa ¢ U3UCKBAHMATA 32 U3rOTBAHETO
MY, KaKTO U Ha afleKBaTHOCTTa Ha OTpa3siBaHe Ha OCHOBHUTE MOJIOXKEHUA U
NPUHOCUTE Ha AUCEPTALUOHHUA TPyA.

ABTOpedepaTsbT e pa3paboTeH B CbOTBETCTBUE C U3NCKBAHUSITA 3a NOA0DEH Tvn
AOKyMeEHTU. Toil oTpassBa afekBaTHO nuTepaTypHus o0030p, UenTa, 3ajayuTe,
“3nonssaHnTe MeToau, NOCTUrHaTUTE pe3ynTaTi U NPUHOCUTE Ha ANCEPTALMOHHUS TPYA.

10. MHeHusA, npenopbKu U 6enexku.

AvcepTaunoHHUAT Tpya e CTPYKTypupaH npasunHo. HanucaH e B cboTBETCTBUE C
nsuncksaHusaTa Ha 3PACPbB. HesaBnucumo oT ToBa Mora fja Hanpass crnegHuTe 6enexku
1 NPEenopbKK:

1. B TekcTa Ha AucepTaumaTa ca Hanvue HAKoW rpaMaTyeckn U TEPMUHONOMNYHM
HETOYHOCTH.

2. 3a YacT OT nuUTepaTypHUTE U3TOYHULM NWUNCBAT rOAMHUTE Ha nybrnuvkyBaHe,
Hanpumep [ 22, 26, 42, 85, ... n gpyru].

3. B usuucnutenHua mogen e oTYeTeHa enacTU4HOCTTAa Ha MeTamnHUsi Ko Ha
BaroHa. Moxe nu:

a. Aa ce NoCoYU KaKbB € OTHOCUTENHUAT ASN Ha Tasn enacTUYHOCT CNpsAMO
obLiaTa enacTMYHOCT Ha U3NON3BaHNUSA 3a YNCIIOBUS EKCIEPUMEHT BaroH;

b. na ce npeHebperHe TO3M napameTbp C uUen Aa Cce OnNpPocTM
N3YUCNUTENHUAT moaen?

4. lpu KoMnosupaHeTo Ha TOBapHW BnakoBe Ce npenopbyBa Aa ce OCTaBs
xnabuHa mexay 6ydepute Ha 2 cbceaHu BaroHa. KakBo € BNMSIHWETO Ha Tasu
xnabuHa npu n3nonasaHe Ha NPeanoXeHus AUHaMUYeH mogen?

5. BbamoxHO num e pa ce pa3pabotu nporpameH npPoAyKT 3a ONTUManHO
KOMNo3upaHe Ha TOBapHW BMNakoBe, CbCTABEHW OT PasfUYyHU Cepun BaroHn?
Mpu nonoxexue, 4e oTroBopbT e [1A, ToBa 61 61O CEPUO3EH NPUNOXKEH NPUHOC
3a npakTukaTa Ha BCUYKW Xene3onbTHN NPeBo3Bayun.



11. 3akntoyeHue c sicHa NONOXUTESHA UM OTPULATENHA OLEHKa Ha
AWCEPTALMOHHUA TPYA.

MNpeacraBeHusaT Tpyd daBa OCHOBaHWE Aa ce cyuTa, Ye obpasoBaTenHute u
Hay4YHWUTE Lenun ca NOCTUrHaTK HanbnHo. MNMoBuLleHa e kBanudukaumsaTa Ha JOKTopaHTa
W Bb3 OCHOBa Ha ToBa TOW MOXe Aa opmynupa, aHanuavpa M pellaBa CIIOXHU
NPakTU4YECKN 1 TEOPEeTUYHM 3afadvn 4Ype3 npunaraHe Ha KNacU4Yeckn U ChbBPEMEHHWY
meToaun. Ha 6a3aTta Ha nony4yeHuTe 3HaHWSI MOXe Aa pa3paboTsa anropuTMm v METOLMKM
3a NoCTUraHe Ha onpeaenexHun uenu.

Cuutam, 4e maTepuanbT CbOTBETCTBA HA 3aKOHa 3a BuCLLEe 0bGpasoBaHue, 3akoHa
3a pasBuTME Ha akageMuyHus cbcTtaB Ha Penybnuka Bwvnrapus, [NpasunHuka 3a
npunaraHe Ha 3akoHa 3a pa3BMTMETO Ha akafeMnyHus cbeTas B Penybnvka Bunrapus,
lMpaBuHMKa 3a yCTPOWCTBOTO U AeNHOCTTA Ha TexHudeckus yHusepcutet — Codus U
MpaBunHuka 3a ycnoeusTa v pefa 3a NpuaobusaHe Ha HayyHU CTeneHn B TexHuYeckm
yHuBepcuteT — Codus.

Bb3 ocHoBa Ha ToBa UANOCTHaTa MW OLEHKA 3a AUcepTaLusaTa e nonoxutenHa u
npenopbyYBaM Ha yBaXKaemMOTO Hay4yHO Xypu ga npucbau Ha mar. uHx. Credad
Kupunos KpbcteB o6pa3oBaTenHara u Hay4yHa cteneH ,,JJOKTOP".
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Topic of the dissertation: INVESTIGATION OF THE VARIATION IN LONGITUDINAL
TRAIN FORCES DURING BRAKING

Reviewer: prof. Valeri Malinov Stoilov, PhD, Eng
1. Relevance of the Dissertation Topic

The distribution of longitudinal forces within a train set represents a compelling
problem in the contemporary stage of railway transport development. The primary
reasons for this are their direct correlation with the proper dimensioning of railway
vehicles and the fact that they often cause severe damage to the coupling components
between wagons. In extreme cases, these failures lead to the so-called "train parting”
(i.e., disruption of train integrity), which directly compromises operational safety and is
considered one of the most severe emergency situations during operation. Consequently,
numerous researchers have focused their attention on clarifying this issue. A significant
number of publications exist, proposing new or improved methods for analyzing
longitudinal forces between vehicles.

In this regard, the topic is highly relevant and provides additional insights into the
investigated problem. The objectives are correctly formulated to achieve the stated aim.

2. Degree of knowledge of the state of the problem and creative interpretation of
the literary material

For the development of the doctoral dissertation, the PhD candidate has analyzed
142 sources, including 91 in the Latin and 51 in the Cyrillic. The scope of the publications
spans from 1961 to 2025, with 30 published after 2015. Additionally, 7 regulatory
documents have been cited. This indicates that both classical and contemporary research
on the subject matter have been thoroughly investigated. Furthermore, the work complies
with national and European legislation. The aforementioned allows for the conclusion that
Stefan Krustev is well-acquainted with the state of the art regarding this problem.

The conducted literature review has enabled the PhD candidate and their
supervisors to correctly formulate the aim and objectives of the dissertation.

3. Compliance of the chosen research methodology with the set goal and
objectives of the dissertation work

The topic of the dissertation enables the utilization and application of various
contemporary methods and approaches to seek expedient solutions. | consider the
selected methodologies appropriate for achieving the stated aim and objectives of the
dissertation.



4. Analytical characterization of the nature and credibility of the material

Briefly, the main contributions of the dissertation of Eng. S. Krustev can be
summarized as proposing a methodology for investigating the processes of change in
longitudinal forces between wagons along the length of the train consist during braking,
and developing a dynamic train model of up to 44 railway units to study the propagation
of forces between the wagons. The novel aspects consist of the following:

- Each railway vehicle is investigated individually;

- The propagation speed of the braking effect is determined not by the classical
theoretical-empirical approach adopted in regulatory documents, but through
experimental data obtained from simulations on the upgraded Test Bench for Gas-
Dynamic Investigations of Braking Processes;

- The overall approach enables the investigation of the behavior of the railway units
within the train consist under various traveling speeds, distinct parameters of the
constituent units (mass, braking system type, etc.), different track characteristics,
and diverse braking system control strategies.

The results obtained by the PhD candidate have been compared with those
established through the application of the classical (regulation-accepted) theoretical-
empirical approach. The comparative analysis of the data shows that the nature of the
variation in longitudinal forces is identical, but the time interval during which the maximum
forces act is extended. This fact is entirely logical, since in the classical approach, a
number of factors (individual to the vehicles) are accounted for through generalized
empirical expressions.

5.Scientific and applied scientific contributions of the dissertation work:
5.1. Scientific contributions
In dissertation are not formulated scientific contributions.

5.2. Applied scientific contributions

The scientific and applied contributions are correctly formulated and accurately
reflect the work performed and the results obtained. Comprehensively: the identification
of a portion of the missing (unaccounted for) information regarding parameters not
considered in regulatory documents and available literature sources: the proposed
methodology for investigating the processes of change in longitudinal forces as a function
of time and the development of braking processes along the length of the train consist:
and the developed dynamic model collectively allow for obtaining data on longitudinal
interaction forces that are individual to each wagon. The utility of this comprehensive
approach lies in its ability to optimize the train consist composition plan by varying
(changing) the position of individual railway units depending on their mass, braking
system operating mode, technical condition (with or without an isolated brake), track
characteristics, etc.



In summary, the scientific and applied contributions can be classified into the
following categories: creation of a new research methodology, acquisition of new facts,
and acquisition of corroborative facts.

5.3. Applied contributions

The PhD candidate has formulated 5 applied contributions. The first two are
related to the modernization of the Test Bench for Gas-Dynamic Investigations of Braking
Processes of Train Consists.

In my opinion, these two contributions should be consolidated into one, with
emphasis placed on the supply system and the measurement system.

The remaining applied contributions are correctly formulated. Contributions 1 to
4 can be classified under the category of acquiring corroborative facts, while contribution
number 5 has a distinct methodological character, as it has been integrated into the
educational process of two courses within the "Transport Machinery And Technology" and
“Transport Technology And Management" degree programs at the Faculty of Transport of
the Technical University of Sofia.

6. Assessment of the degree of personal participation of the dissertation
candidate.

I have known Eng. Stefan Krustev well since he was a student. He is hardworking,
conscientious, and possesses analytical skills, a strong sense of responsibility, and a
drive for innovation. These qualities allow for the conclusion that the achieved results and
formulated contributions are, to a significant extent, the work of the PhD candidate in
collaboration with his academic supervisors.

7. Assessment of dissertation publications

The PhD candidate has presented five publications on the topic of the
dissertation. Two of them are indexed in SCOPUS (one of which was published after the
submission of the dissertation and the abstract), while the remaining ones are published
in peer-reviewed journals. One of the publications [5] is single-authored. They reflect the
main results of the dissertation and popularize the PhD candidate's achievements.

The PhD candidate has not submitted documentation regarding citations. A
search in the available databases indicates that the publications related to the
dissertation have not been cited to date.

8. Using the results of the dissertation in practice

The PhD candidate has not submitted documentation demonstrating a direct
economic effect achieved from the implementation of the dissertation results.

9. Assessment of the compliance of the abstract

The abstract has been developed in compliance with the requirements for this
type of document. It adequately reflects the literature review, the aim, the objectives, the
methods utilized, the achieved results, and the contributions of the dissertation.



10. Opinions, recommendations and notes.

The dissertation is correctly structured. It has been written in compliance with the
requirements of the Act on Development of the Academic Staff in the Republic of Bulgaria.
Notwithstanding, | can make the following comments and recommendations:

1. There are some grammatical and terminological inaccuracies within the text of
the dissertation.

2. The years of publication are missing for a portion of the literature sources, for
instance [22, 26, 42, 85, ... etc.].

3. The computational model accounts for the elasticity of the wagon's metallic
carbody. Is it possible:

a. to indicate the relative share of this elasticity compared to the total
elasticity of the wagon utilized for the numerical experiment:
b. to neglect this parameter in order to simplify the computational model?

4. When composing freight trains, it is recommended to leave a clearance between
the buffers of two adjacent wagons. What is the impact of this clearance when
utilizing the proposed dynamic model?

5. Is it possible to develop a software product for the optimal composition of freight
trains consisting of different wagon series? Provided that the answer is YES, this
would represent a substantial applied contribution to the practice of all railway
undertakings.

11. Conclusion with a Clear Positive or Negative Evaluation of the Dissertation.

The presented work provides grounds to consider that the educational and scientific
objectives have been fully achieved. The PhD candidate's qualification has been
enhanced, enabling him, on this basis, to formulate, analyze, and solve complex practical
and theoretical problems by applying classical and contemporary methods. Based on the
acquired knowledge, he is capable of developing algorithms and methodologies to
achieve specific goals.

| consider that the material complies with the Higher Education Act, the Act on
Development of the Academic Staff in the Republic of Bulgaria, the Regulations for
Application of the Act on Development of the Academic Staff in the Republic of Bulgaria,
the Regulations on the Structure and Activity of the Technical University of Sofia, and the
Regulations on the Terms and Conditions for Acquisition of Academic Degrees at the
Technical University of Sofia.

Based on the above, my overall evaluation of the dissertation is positive, and |
recommend that the esteemed Scientific Jury award Eng. Stefan Kirilov Krustev the
educational and scientific degree of "DOCTOR". "

« .‘ s

Date: 26.05.2026 - REVIEWER: Q?;j -
< et / ji
3 \v;v / /]\/4“'

A7 N\ VaE Y/,
Zy/ 0y & (f/"?’{ﬁZr!,//f//i | prof. Valeri Stt_)_jjlbv\,,EhD, Eng/




	1
	2
	3
	4
	5
	6
	7
	8
	9

