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BbpXy AncEpTauroHeH TpyA 3a npuaobusaHe Ha obpasoBaTenHa n Hay4yHa

cTeneH ,AoKTop”

ABTOp Ha pAguceptaumoHHust Tpya: Mar. wunHx. Poced Bnagumupos
dunyepos

TemMa Ha AucepTauUOHHUSA Tpya: TekToHuka u dopmMousrpaxiaHe B
Ou3aiiHa Ha WHOUBMAYanHO TPAHCNOPTHO cpeAcTBO. PYHKUMOHANHO-
eKcnnoaraymMoHHN, NCUMXOEMOLIMOHANHN U EKONOrMYHN acnekTu.

PeueH3eHT: npod. a-p Mapus Jumutposa EBTuMoOBa

1. AKTyanHoCT Ha pa3paboTBaHuA B AUcepTauMOHHUA TpyA.
AKTyanHocTTa Ha npobnema — 6bp30 1 BesonacHo NpuaBuXBaHe B
rpazicka cpefa v B HacTOSLLMA MOMEHT € ,60MHOTO MACTO" Ha BCEKU ronsim
rpag. ImeHHo B Tasn obnacTt Ha CbBpeMeHHOTO BuTune e paspaboTkara Ha
npeanoxeHaTta guceprtauna. ABTOPbBT Cb3[aBa KOHUENTyaneH npoekT Ha
enekTpuyecka Tpukonka, obocHoBaBankit ce Ha OCHOBHUTE U3NCKBAHUA Npu
An3anHepckoTo hopMounsrpaxkgaHe, TEKTOHWKa U counanHa aHraXxnpaHocT.
3a pa nocturHe Tasu uen onpegens obuwo 8 sagauun. Tpu ca
' OCHOBHMU, HO 3a AOMBIHUTENHOTO U3SICHABaHe Ha Npobnema noco4sa n net
NOATOYKM, CBBbP3aHW C nocrnegoBaTenHute dasu Ha AOu3aHepCcKoTo
NpoeKkTUupaHe — OT MpoyyYBaHETO Ha npobnema [0 Cb3haBaHEeTO Ha
TpuuamepeH wmogen. [locnegHaTta, TpeTa 3agava, € CBbp3aHa C
NPOBEXAAHEeTO Ha eKcrnepumeHTanHu wacneaBanua u obpaboTka Ha

pesynratu um.



Tasn nocnefoBaTenHoCcT € OCHOBHA MPU PEeLUaBaHeTo Ha  Hay4yHo
NpakTU4HUTE 1 TBOPYECKU Npobnemun B NpeanoxeHus Tpya, KOeTo 4oKa3Ba

HEroBata KOMNETEHTHOCT Npu peanu3npaHe Ha TemaTuyHaTta HaCoO4YEeHOCT.

2. CreneH Ha no3HaBaHe CBLCTOSAHUETO Ha npob6nema wu
TBOpYecKa uHTepnpeTauusi Ha NnUTepaTypHUSA MaTepuan.

Mar. uHx. PoceH ®uyepos, npeanara o6MUCNEHO OT BCUYKU CTpaHu
An3anHepcKo peLUeHne, KoeTo OTroBaps Ha nocTaseHaTta uen. Cbanaea
KOHUENTyanHu pelieHna Ha yaobHo u 6bp3o TPaHCMOpPTHO CpeacTBO —
€NeKTpu4ecka TpUKOMKa, KOSATO CbC CBOATA MNPaKTUYHOCT Aa 6bae
npeanoynTaHa npu KpaTku NbTyBaHWSA B rpajacka cpeaa.

NntepatypHute n3touHnum ca obwo 101, a octaHanuTe -— UHTEPHET
appecw. BkntoyeHun ca 80 curypu. UntupaHusta ca npasunHo oBy3HayeHw,
KaTo ACHO Ce BWX4a KOMMETEeHTHOCTTa npu nogbopa Ha CbOTBETHUA
nnTepaTypeH  U3TOYHMK.  KOHKpeTHO 1 npeuusHo ca noabpaHu
WNKOCTpaTuBHUTE MaTepuanu KbMm  onpegeneH TekcT. Cxemute u
rppadmknTe  OONPUHAcAT 3a oHarneasiBaHe Ha pesynrtatute or

nacnegBaHmnaTa.

3. CworBercTBME Ha u3bpaHaTa MeToAMuKa Ha uacnegBaHe 'c_ _
nocTaBeHaTa uen v 3a4ayun Ha QUcepTaLMOHHUA TpyA. ‘

Metogonorusta Ha aguceprauusita e HEeTpaAnUMOHHA  3a
AOKTOPAHTCKW TpyA, HO BKMNIOYBA OCHOBHWUTE MNO3HAHWUS,  AU3aHEpPCKU
PELIeHUsa n ncneaBaHus.

WN3rpageHa e OCHOBHO Ha MpuHUMNA: aHanmMa <> CUHTE3 KakTo Ha
TEOPETUYHN AaHHK, Taka n Ha 3D n CAD mogenupaHe.

CTpykTypaTa Ha Tpyaa e cnegHaTa:

[Be ca ocHoBHWTE rnasu -— MNpeanpoekTHa dasa wu lNpoekTHa asa,

KaTo BCAka OT TAX BKMOYBA MOCNEJOBATENHO MOCTABEHU npoGrnemu u = °



KOHKpeTHU pelieHus. B nbpearta dhasa ca obobuieHn S5 noArnasu, a BbLB
BTOpaTa 4, KaTO OCHOBHWUTE BBLMPOCK C€ W3ACHABAT 4Ype3 MHOXECTBO
NoATOYKWM. Ho Tasm CcTpykTypa BOAW M OO ONpedeneHo BKIoYBaHe Ha
NO3HaAHUA KOWUTO caMo ce u3bposBaT, HO He ca MNPSKO CBbP3aHU C
npobnemartukara (Hanpumep Ha cTp. 66 ,ATMoccepHo HanaraHe” n Ha 69 —
,BKyc"). OBbwmaTt obem Ha Tpyda e 142 cTpaHuuu, C BKIKOYEHW CMUCHK Ha
OCHOBHUTE MPUHOCK, CNUCBLK Ha nybnuvkauuuTe no AguceptauusaTa u

n3nonaseaHarta nutepaTtypa.

4. KpaTka aHanuMTUYyHa XapakTepucTUKa Ha ecTeCTBOTO W
OlLleHKa Ha [OOCTOBEPHOCTTa Ha MaTtepuana, BbpXy KOWTO ce rpagst
NPUHOCUTE HA QUCEPTALMOHHUA TPyA.

TeopeTnyHo 0OOCHOBaHO ¥ npodpecuoHanHo 3aluTeHo e
KOHLENTYanHoTO peLleHne Ha rpaficko NPeBO3HO CPEACTBO, KOETO ChbYeTaBa
TPaHCNOPT U eXeOHEBHU NOMOLHN yHKUMW. Han-cunHuTe My CTpaHu ca
- cTabunHata TPUKOMECHa KOHCTPYKUMS, MOAYNHWSAT TOBApeH OTCeK U
 LUMPOKMA Kpbr npunoxexus. [pegBuaeH € U aBTOHOMEH peXuM 3a
npuaswkeaHe ©e3 Boday Mo 3ajajeHa TpaekTopua UM No 3asBka Ha
notpebutens. [posBeaeHn ca M3cNeaBaHUsA, KaTo KOPEKTHO Ca MOCOYeH!

pesynraruTe.

5. HayuHnum n/vunun Hay4HOMPWUJIIOXKHN npMHoOCHK Ha
AucepTauuoHHUA TpyAa.

MpeactaBeHn ca 7 HAYYHONPUIIOXHW U 6 NPUMOXHA MNPUHOCH.
Hay4HONpUNOXHN NPUHOCH:

Cuutam, Yye chopMynMpoBKaTa Ha MbPBUST NPMHOC € Heobxoanmo Aa
6bae: locoyeHo e BRUSHUETO Ha UBEToBeTe W oTAenHuTe OpMeEHH
KaTteropum, KakTo n TexHute KombuHauumn, Bbpxy HYOBELLKOTO NOACH3HaHMNE.
Tasu npomsiHa e HanoXuTenHa nopaan nuncara Ha ekCnepumMeHTu ¢ Takasa

HaCO4YeHOCT B AJOKTOpaHTypara.



MoraT aa ce o6eauHAT, nopagu 6nuskata TemaTtuyHa obycnoBeHoCT:
BTOPU CbC YETBBLPTU NPUHOC, KAKTO U TPETYU C NETHW.
[MpyNoXHW NpUHOCK: P—

®opmynupoekata W Oposi HA MPUNOXHWUTE NPUHOCU € TOYHa W
oTroBapsi Ha obocHoskuTe B AncepTauuaTa. Mpuemam Ye CblLHOCTTA Ha
ABata BuAda npuHocuTe € B crneaHutTe cepu Ha no3HaHue: AoKa3BaHe C
HOBW CpeAcTBa Ha CbLUECTBEHW HOBW CTPaHM B CbLUECTBYBALUM HAyYHU
npobnemu n Teopun, nonyyaBaHe W AOKA3BaAHE Ha HOBW NOTBBLPAUTENHN
akTu. PaspaboTeHaTta MHOroyHKUMOHANHa enekTpuyecka TPUKOSKa e ¢

A00pY XyA0XKEeCTBEHOTBOPYECKN U AN3ANHEPCKN NOCTUKEHUS.

6. OueHka 3a cTeneHTa Ha NIMYHOTO yyacTue Ha AUCepTaHTa B
npuUHOCHUTE.

Oule npu paspabotkata Ha lNporpamHoTo 3agaHue (cTp. 48 — 50),
ACHO  NU4KM  KOMMETEeHTHOCTTa Ha aBTopa Ha AuceprauusaTa  3a
AN3aiHEpCKOTO MpoeKkTupaHe, KOEeTO criefl ToBa OMBA 3aLUTEHO npw
peanusaunaTa B KOHUEeNTyanHus npoekTt (ctp. 118 -— 131) u nposeaeHuTe
ekcnepuMmeHTanHu nscnegesaHus (ctp. 110 — 117). Cuyutam, ye l'lpMHOCIATe‘

ca NMYHo 0B6OCHOBaHU OT aBTopa.

7. TpeueHka Ha ny6nukauMuTe No AUCEPTALMOHHUS TPyA.

MNpeacraseHnTe goknaau ca 5. BenukuTe ca B CbaBTOPCTBO.
TAXHOTO CbAbPXaHNE W CTPYKTYypUpaHe Ha AaHHW JOKa3BaT 3HAYNMOCTTa
Ha Hay4YHOTO 3HaHVe 1 3alnTeHUTe Au3anHepckn pelleHus. [loknanBaHeTo
N OBCBIAAHETO Ha OCHOBHUTE pe3ynTaT OT NPOBEAEHO U3cneasaHe
OTPaseHo B AncepTaunaTa, e B nopeaunLia oT MexayHapoaHu KoHbepeHLuun:

* 12th International Conference on Mathematical Modeling in the.
Physical Sciences, ICMSQUARE 2023



e International Conference on Emerging eLearning Technologies
and Applications, IEEE, 2022,

| e 22nd IFAC Conference on Technology, Culture and International

Stability

@ ,Bbnrapcko cnucaHue 3a nHxxeHepHo npoektupaxe (BJED)".

8. W3non3BaHe Ha pe3ynrtaTtute OT AUCEPTaLUOHHUSA TpyA B
Hay4yHaTa U coumanHaTta npakTuka.

ABTOPBLT NOCOYBA, Y& HEeroBu AoKNagn ca uMTupaHu U U3non3saHun
KaTO M3TOYHWK B TPV Hay4HW nybGrukauum B mMexayHapogHata 6asa AaHHu
"SCOPUS", koeTo nogyeptaBa 3Ha4yMMoOCTTa Ha Au3anHepckata uaes.
PaspaboTeHn ca KOHLENTyanHu NpPOeKTW, KOUTO Npu peanusaus buxa
AoKa3anu 1 CBOst UKOHOMUYECKN edpekT.

MpoeKkTbT 3a eneKkTpuyecka TPUKOMKA € MHOroMYyHKLUMOHANEH.
MporpamupaHusaT AN3aHEPCKUAT MPOAYKT MOXEe Aa ce u3non3ea KaTto
nasapcka unu OaraxHa konuuyka, Konuuyka 3a rondg, AeTcka Komuyka,
KONMUYKa 3a NOYUCTBAHE WNKN KOLU 3a AOMalUeH Nnodumel n NUYHU Ben.
Bb3MOXHU ca 1 NPUNOXEHUs B NONUUUATA, KYpUepckuTe, MeaNnLMHCKNTE U
oxpaHuTenHute ycnyru. [ocoysa ce, Yye edHa OT OCHOBHWTE NpeYku 3a
peanusauus e HefgocTaTbyHaTa rpaacka MHMpacTpykTypa B no-cnabo

pa3BuTUTE AbpPXKaBW.

9. OueHka Ha CHLOTBETCTBMETO Ha aBTopedhepata C
M3UCKBaHUATA 3a WU3roTBAHETO My, KaKTO M Ha afeKBaTHOCTTa Ha
oTpa3siBaHe Ha OCHOBHUTE TOJIOXEHUSA WU  MNPUHOCUTE  Ha
AUCEepPTaLUOHHUSA TPpyA.

ABTOpedepaTbT OTFOBOPS HA M3WCKBaHUSTA B CBOATA TEKCTOBA U
uncTpaTueHa yact. MoabopbT Ha TeKcToBaTa YacT, KaKToO U BKIHOYEHUSA

UNKCTPpaTUBEH MaTepuan cb3faBaT Bb3MOXHOCT 3a ACHO WU agekBaTHO
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n3fcHABaHe Ha naenTe B Auceptaumata. KOpeKTHO M TOYHO ca LUUTUpaHu |

NpUHOCUTE, NOCOYEHU Ca AOKNaauTe W Kbae ca nybnukyBaHu.

10. MHeHus, npenopbLKu u Genexku.

lNpenopbusam npakTuyeckata peanusauus. SICHO e, Ye we ca
HEODXOAUMU CMOHCOPU, KAKTO U AOMBbAHUTENHU NHXEHEePHN n3nuTaHus,
pasBuTUE Ha aBTOHOMHOTO ynpaBrieHWe, NPOBEXOaHe Ha W3NUTaHWS 33
OueHka Ha OesonacHocTTa npu HoBW ycnosus. Ho ToBa nokasea, ye
3anoxeHata ngea maxe Aa 6bae passuTa U 4OyCbBBLPLUEHCTBAHA. .

Benexkute mu ca cBbp3aHu u ¢ rpaduyHoTO othopmneHue Ha
aBTopedepata n LOKTOPaHTCKUSA Tpya — Heobxoaumo e aa Obvae c no- »
npeunsHa rpacuyHa n3gbpxaHocT. Bb3HMKBA U BBLAPOCHT. 3aWo He
y4actBaTe CamMOCTOATENHO B Hay4YHU MEeXAYyHapoOHW WAW HaUMOHAMHU

KOHepeHunun?

11. 3aknioyeHue C sICHA MNOMOXWUTENHa wWNU orpuuarenﬁq .
OLeHKa Ha AuCcepTaunoOHHUA Tpya. fd

Cnen 3anosHasaHe ¢ NpefoCTaBeHUTE M MaTepuanil, HanpaBeHUsT
aHan3 Ha TAXHaTa 3Ha4YMMOCT, KakTO U CbAbPXaLUM Ce B TAX Hay4HO-
MPUNIOXHN U NPUNOXHM NPUHOCK, BbNpekn 3abenexkute, Hamupam 3a
OCHOBAaTENHO Aa Aam CBOSTA MOSIOKUTENHA OUeHKa M ga npeanoxa Ha
yBaX@emoTo Hay4Ho xypu 4a rnacysa MOMOXMUTENHO W NPUCbAM HA Mar
nHX. PoceH Bnagumupos ®uyepos obpa3oBaTenHarta u Hay4yHa cTteneH
AOKTOp B obnact Ha Bucwe ob6pasoBaHne 5. TexHUYECKM HayKu,
npodecuoHanHo Hanpaeneuue 5.13. O6wo WH)XEeHepCcTBO, Hay4Ha

cneunanHocT ,EproHoMus U npomMuwineH gusamH’.

Harta: 28. 08. 2026 r. S =Y e d o o
npod. a-p M. EBTumoBa



REVIEW

~on a dissertation for the acquisition of the educational and scientific degree

of "doctor"

Author of the dissertation: M.Eng. Rosen Vladimirov Ficherov

Thesis topic: Tectonics and form-building in the design of an individual
means of transport. Functional-operational, psycho-emotional and
ecological aspects.

Reviewer: Prof. Dr. Maria Dimitrova Evtimova

1. Relevance of the developments in the dissertation work.

The relevance of the problem — fast and safe movement in an urban
environment and at the present time is the “sore spot” of every large city. It
is in this area of modern life that the proposed dissertation is developed. The
author creates a conceptual project of an electric tricycle, basing himself on
the basic requirements for design form building, tectonics and social
engagement.

To achieve this goal, he defines a total of 8 tasks. Three are basic,
but for additional clarification of the problem, he also specifies five sub-items
related to the successive phases of the design process - from the study of
the problem to the creation of a three-dimensional model. The last, third task,
is related to the conduct of experimental research and processing of their
results.

This consistency is fundamental in solving the scientific, practical and
creative problems in the proposed work, which proves its competence in

implementing the thematic focus.



2. Degree of knowledge of the state of the problem and

creative interpretation of the literary material.

M.Eng. Rosen Ficherov, offers a well-thought-out design solution that -

meets the set goal. He creates conceptual solutions for a convenient and )

fast means of transportation - an electric tricycle, which with its practicalgy
will be preferred for short trips in an urban environment.
The literary sources are 101 in total, and the rest are internet

addresses. 80 figures are included. The citations are correctly marked,

clearly showing the competence in the selection of the respective literary

source. The illustrative materials for a specific text are specifically and
precisely selected. The diagrams and graphs contribute to the visualization

of the research results.

3. Compliance of the chosen research methodology with the

set goal and objectives of the dissertation work.

The dissertation methodology is unconventional for a doctoral thesis.

but it includes basic knowledge, design decisions, and research.

It is built primarily on the principle: analysis « synthesis of both

theoretical data and 3D and CAD modeling.

The structure of the work is as follows:

There are two main chapters - Pre-project phase and Project phase,
each of which includes sequentially posed problems and specific solutions.
In the first phase, 5 subchapters are summarized, and in the second 4. with
the main issues being clarified through numerous sub-points. But this
structure also leads to a certain inclusion of knowledge that is only listed, but
is not directly related to the issue (for example, on page 66 "Atmospheric
pressure” and on 69 - "taste"). The total volume of the work is 142 pages,
including a list of the main contributions, a list of publications on the

dissertation and the literature used.
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4. A brief analytical characterization of the nature and
assessment of the credibility of the material on which the contributions
of the dissertation are built.

Theoretically justified and professionally protected is the conceptual
solution of an urban vehicle that combines transport and everyday auxiliary
functions. Its strongest points are the stable three-wheeled structure, the
modular cargo compartment and the wide range of applications. An
autonomous mode for driving without a driver along a given trajectory and at
_the request of the user is also provided. Research has been conducted, and

the results are correctly indicated.

5. Scientific and/or applied scientific contributions of the
dissertation work.

7 scientific and 6 applied contributions are presented. Scientific and
applied contributions:

| believe that the wording of the first contribution should be: The
influence of colors and individual form categories, as well as their
combinations, on the human subconscious is indicated. This change is
necessary due to the lack of experiments with such a focus in doctoral
studies.

They can be combined, due to the close thematic connection: second
with fourth.contribution, as well as third with fifth.
Applied contributions:

The formulation and number of applied contributions is accurate and
corresponds to the justifications in the dissertation. | accept that the essence
of both types of contributions is in the following areas of knowledge: proving
with new means significant new aspects in existing scientific problems and
theories, obtaining and proving new confirmatory facts. The developed

multifunctional electric tricycle has good artistic and design achievements.



6. An assessment of the degree of the dissertation candidate's
personal participation in the contributions.

Already in the development of the Program Assignment (pp. 48 -—50), -
the competence of the author of the dissertation for design planning is clearly'
evident, which is then defended in the implementation in the concept’uél'&
project (pp. 118 -— 131) and the conducted experimental studies (pp. 110 —

117). | believe that the contributions are personally justified by the author.

7. Evaluation of dissertation publications.

The presented reports are 5. All are co-authored. Their content and
data structuring prove the importance of scientific knowledge and protected
design solutions. The reporting and discussion of the main results of the
research conducted, reflected in the dissertation, is in a series of
international conferences:

e 12th International Conference on Mathematical Modeling in the
Physical Sciences, ICMSQUARE 2023

e International Conference on Emerging elLearning Technologies
and Applications, IEEE, 2022,

® 22nd IFAC Conference on Technology, Culture and International
Stability

» ,Bbarapcko cnucanue 3a uHxeHepHo npoekTupaxe (BJED)".

8. Using the results of the dissertation work in scientific and
social practice.

The author points out that his reports have been cited and used as a
source in three scientific publications in the international database
"SCOPUS", which emphasizes the significance of the design idea. -
Conceptual projects have been developed, which, if implemented, would

also prove their economic effect.



The electric tricycle project is multifunctional. The programmed
design product can be used as a shopping or luggage cart, golf cart, baby
stroller, cleaning cart or basket for pets and personal belongings.
Applications in police, courier, medical and security services are also
possible. It is indicated that one of the main obstacles to implementation is

the insufficient urban infrastructure in less developed countries.

9. Assessment of the compliance of the abstract with the
requirements for its preparation, as well as the adequacy of reflecting
the main points and contributions of the dissertation work.

The abstract meets the requirements in its text and illustrative parts.
The selection of the text part, as well as the included illustrative material,
create an opportunity for a clear and adequate clarification of the ideas in the
dissertation. The contributions are correctly and accurately cited, the reports

are indicated and where they were published.

10. Opinions, recommendations and notes.

I recommend practical implementation. It is clear that sponsors will be
needed, as well as additional engineering tests, development of autonomous
driving, conducting tests to assess safety under new conditions. But this
shows that the idea can be developed and refined.

My notes are also related to the graphic design of the abstract and
doctéral thesis - it is necessary to have a more precise graphic design. The
question also arises: Why don't you participate independently in international

or national scientific conferences?

11. Conclusion with a clear positive or negative assessment of

the dissertation work.



After reviewing the materials provided to me, the analysis of their
significance, as well as the scientific and applied contributions contained in
them, despite the remarks, | find it reasonable to give my positi\'/e:,g
assessment and to propose to the esteemed Scientific Jury to vote
positively and award M.Eng. Rosen Vladimirov Ficherov the educational -
and scientific degree of Doctor in the field of higher education. 5. Technical
Sciences, professional field 5.13. General Engineering, scientific

specialty "Ergonomics and Industrial Design".
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