"CTAHOBWIIE

BbpXy AHCEPTALlMOHEH TPy 3a NpUI00KUBaHe Ha obpasoBare/Ha 1 Hay4Ha
crerneH ,,JIoktop* B o6mact Ha BucIe obpazoBanue 5. ,, TexHH4YeCKH HayKu",
npodecuoHanHo Hanpapnenue 5.13 »O6ILI0 HHXKeHepCcTBO™, HayYHa
CICLHMATHOCT ,,EProHOMHS M NpOMHUIILIEH THU3aH"

ABTOp Ha JHCEpPTALHOHBHS TpyA: mar. uux. Pocen Biraaumupos ®uyepos,

Kkatenpa ,MEHK", Mawunoctpourenen bakynrer, Texuudecku YHHBEPCHUTET
— Codus

Tema na aucepraumonnus Tpyn: ,,Texmonuxa u gpopmouszpaxcoane &
ouzaiHa Ha UHOUBUOYATHO  MPAHCROPMHO cpedcmeo.  PyuKyUOHANHO-
CKCRI0aMAYUOHH U, NCUXOEMOYUOHANHU U eKONO2UNHY achexmi.

Ynen Ha maywnoro KypH: NIoL. 4-p uHX. bopucnap 'aHes, ®akynrer no
Enextponna Texuuka u TexHOIOrMH (PETT), Texuuuecku YHHUBEPCUTET —
Codus

Tema u AKTYaJIHOCT Ha AHCEePTALLHOHHHUSA TpyA

JMcepramossuaT Tpyn e mocBereH Ha H3KIIFOYMTETHO aKTyajleH
mpobieM oT obnacrtta Ha eproHomMmsTa M IPOMHUIIEHUs] JOHW3aliH —
dbopMomsrpakaneTo u TeKToHMKaTa Ha MHIUBHIYAIIHO TPaHCIOPTHO
CPEACTBO 3a rpajicka MUKpOMOGHIHOCT. AKTYalHOCTTa Ha TemaTa POU3THYA
OT YCTaHOBEHATA B H3CJIC/IBAHETO TEHACHUKS, criopes KosTo 10 2050 I. 0Kolo
70% ot Hacemenvero Ha miaHeTaTa e sKHBeC B FOJIEMH I'PajoBe, KOETO
TMOCTaBs MOOHMITHOCTTA M €HEPrysiTa KaTo [Ba OCHOBHH CTHIGA Ha rpajckara
Tpaucdopmauus. B Tpyna KopekTHO u ybenutenHo e o6ocHOBaHa
HEOOXOMUMOCTTa OT HOBM PCIICHHS 3a T.HAp. ,MOCIeaHa MHIA® Ha
MIPHIBUXXBAHETO U € aHAJIM3MPaHa KOHIENIUATA 3a »15-MHHYTHUs rpag, kaTo
© IMOKa3aHO, 4e CHUIECTBYBAIMTE CpPENCTBA 3a UHIUBHIyallHA TIpajicKa
MOOHMIIHOCT He yJO0BNETBOPSBAT B JOCTATHYHA CTeMeH (yHKUHOHATHO-
CKCILIOATAHOHHKTE, IICHXOEMOIMOHAIIHATE M eKONOTMYHHTE H3HCKBAHHMS Ha
CbBPEMEHHMSI MOTpeGUTE.

B®3 ocHoBa Ha Hanpasenus [IpErJIel Ha HEepeIIeHUTe IpobiIeMH B
00acTTa JOKTOPaHTHT ¢opmymupa kopekTHO LenTa Ha AUCEPTALHOHHUS TPY I
— paspaboTBaHe Ha 110-e(eKTHBHO 1 YCTOHYMBO pellIeHHe 3a HHIHBUIyaleH U
obwecTBen Tpancropr, C500pa3eHo ¢ MOTpeGHOCTHTE Ha BCHUYKH rpynu



notpefuTeNn, BKIIOYMTENHO XOpa C [JBMraTenkil OrpaHHuCHUA = 7
MPOM3THHYAIIMTE OT Hes 3a/1ayH. CyuTaM, 4ye Taka (OpMyJIUpaHH, TeMarta,
HenTa ¥ 2aJadydTe Ha [MCEPTALMOHHMS TPYd Ca axTyalHH, ChBPEMEHHO
OpMEHTHPAHH U MMAT PeallHa HayqHO-IPHII0K A CTOVHOCT 3a CHEIHATHOCTTa
LEprononiis u NpOMHIIIEH AU3aHH".

Crenes Ha MO3HABaHE HA CbCTOAHHETO Ha ﬂpOﬁﬂﬂ‘sT‘ii

JIcepTalMOHHUAT TPYA € C 00eM oT 142 cTpanuiiy ¥ BKIIKOYBA CIIHCHK
na durypute (82 Ha 6poii), CIUCHK Ha U3TIOJ3BAHUTE CHMBOJH 1 ChKpaILEeHHs
¥ CIOMCHK Ha UUTHpaHaTa aureparypa ot 101 n3todmyka. KbM auceprauusTa
ca puJi0KeHU 4 MyOIMKalKy 110 TeMaTa Ha Tpy Aa. Vizion3BaHara IuTeparypa
oGXBaIl2 KAKTO KJIACHYECKH, TAKa H ChbBPEMEHHH 13C ¢ TBAHUS B 0071aCTTa Ha
eproHOM}ATa, MPOMHILICHUs NH3akH, MHKpoMoO1171H0CTTa, poDOTHKATA H
rpajcKoTo IUIAHMpaHe, KaTo € W3MOJ3BaHz Henecko0pa3HoO HE camMo B
0630pHaT2 YacT, HO M MpH obOCHOBaBaHe HA KOHKDETHHTE IPOCKTAHTCKH
pelLeBks.

MeTo MK HA H3cJAeJBaHE H CbOTBETCTBHE € MOCTAREHATA e/ H 3a1aH
Ha AHCEPTANMOHHHSA TPYA

JICepTallMOHHKST TPy ChAbPXKA BCHYKH OCHOBHH €JIEMEHTH Ha €IHO
ISUTOCTHO ¥ METOAMYECKH HM3IbP/KaHO M3cyielBane. [OKTOPaHTBT TpHjiara
KOMOMHEUDAH MOAXOH, ChUYETaBall TEOpeTHYeH AHAIN3 ¢  EMITMPUHHO
y3ciensane (MPOyYBaHMS M aHKETH CpeJl DOTSHIMAHH notpebuTenu), mpu
KOeTo ca u3BeleHM (DYHKIMOHATHO-EKCII0aTalOHHH, EproHOMHUYHO-

AHTPOIOMETPHYHH, KOHCTPYKTHBHO-TEXHOJIOTHYHK 1  [CHXOEMOLHOHATHN
KpUTepy¥ 3a TPOEKTHpaHe Ha MHAMBHIYalHOTC TPAHCHOPTHO CPEACTBO,
OTHECeH) TOOTHENHO KbM ,,0€3MpUCTpacTHIA A ,,AHpOpMHUpaHUS"

noTpebtuTe.

M36paHUAT OT MOKTOPaHTa METOAMYECKH I0IXOL M H3ION3BaHHUTE
M3CIIeIOBATENCKU CPEACTBA HAIBIHO CHOTBETCTBAT Ha MOCTABEHHUTE LET H
3a7ayM HA DUCEPTALMOHHMS TPYJ, a MOJMyYeHHTe Pe3y.iTaTh ca NOAKPEeNneHH ¢
HeoBXO1MMaTa IBIHOTA OT eKCIIePHMEHTANHY H3IKTEaH|s Ha pa3paboTenus
MPOTOTHIT B PEATTHU yCIIOBHA.



IIpunocH Ha aucepTauMoHBHSs TPYyA

[Ipuemam nipejicTaBenuTe ot AOKTOpaHTa MPETEHLUHU 3a MPUHOCH Ha
AUCEPTALMOHHKS TPY 1, KOUTO MMAT HAYYHO-TIPUIIOKEH H IPUIOKEH Xapakrep.
Cuutam, 9e qUCEPTALMOHHUAT TPy U TNIOJyYE€HHUTE B HETO PE3YJITATH Ca JTMYHO
IIEJI0 Ha aBTOpa.

CuuraMm, de mocoyeHuTe TIPHHOCHH pE3YJITaTH B IUCEPTALIHOHHUS TPY/
Ha Mar. uHx. Pocen DuuepoB ca CHUCTEMaTHYHO o0eIMHEeHHU, 10CTATHhYHO
3HAYUMH, OPUTUHAIHY U BAJTUIHH.

Ily6imkannu u uuTHpanus Ha NyO/IHKAUMHA N0 AHCEPTALHOHHHS TPYA

OcHoBHHTE pesyaTaTd oT AMCEPTaLlMOHHUS TpyA ca OTpa3eHH B 4
MyONHKAllMK, TNpeiCcTaBeHH Ha MEXIYHAapOAHH Hay4HH (OpyMH, B
CBaBTOPCTBO €  KOJACKTHB 0T MHCTHTYTa N0 HMHGOPMALHOHHH U
KOMYyHHKallMOHHU TeXHONOruH — BAH, TexHuduecku yHuBepcurer — Coodus,
WHCTHTYTa MO KOCMHYECKM W3CIIe[BAHMS M TEXHONOIHH H FOro3anaguus
YHUBEPCHUTET:

Ily6nvkanuuTe ca B TematWyHara o6nacT Ha JUCEPTALIMOHHUS TPYHd H B
AOCTaTh4HA CTEMEH OTPa3sBAT OCHOBHUTE MYy HAy4HO-TIPHUIIONKHU pe3ynTaTu
Npea Hay4YHaTa OOUIHOCT. AKTHBHOTO y4acTHe Ha Mar. MHX. Pocen ®uyepos B
TIX, BKIIOYUTENHO B pealH3alusaTa Ha U3CIeJBaHUATA M B MOJrOTOBKATA HA
TEKCTOBETE, He Oy CEMHEHHUe.

Muenusi, npenopriu u Genexku

O6moTo MM BreuaTaeHue e, ue AUCEPTALMOHHUAT TPYJ € IOATOTBEH
CTapaTesiHo, B ChOTBETCTBUE C H3UCKBAHUSITA HA HOPMATHBHUTE JTOKYMEHTH 3a
npupobuBaHe Ha o6pa3oBaTenHa u Hay4yHa cteneH ,Jloktop“. Hsamam
CPIICCTBCHH KPUTHYHH 3a0€eKKH IO CHIIECTBO, 4 CAMO OENeKKH OT
IIPEMOPBIUTENEH, PEAKIHOHEH U TEXHHYECKH XapaKTep:

* TPYABT € pa3paboTeH H3LSI0 Ha HEMCKH €3MK, B CHOTBETCTBHE C
o0y4enuero Ha gokTopaTa BHB DalMOIIM Ha TYV-Codpus -
TIpPENIOpBYBaM IIpY OKOHYATEHOTO OKOMILIEKTOBAHE Ha MaTepHAHTE 10
3alTaTta Jia ce OCHIYpH IIbJIeH NpPeBOA Ha OBIrapcKd e3dK Ha
aBTopedepara U Ha NPHHOCHTE, 3a Ja GBIAT Te EIHAKBO IOCTHIIHM 3a
BCHYKH YICHOBE HA )XYPHUTO U 3a HayYHATa OOIIECTBEHOCT,



. 063(‘pH 1Te pas3/ieiiv, NOCBETEHHU Ha oOrure SProHOMUYHYA U IPOCKTAHTCKH
KpHTEPHH, Ca H3JI0KCHH HU3KIIKOYHUTEIIHO l"lO)Ip()f_:'F’(ﬂ U Ha MeECTa 1106PIBaT
CHUUKIONEIUYEH XapaKTep — Oou Owilo D0Jie3H0 TAXHOTO IIO-SCHO
pazrpadiu4yaBaHe OT cOOCTBEHMSI aHATIUTVYEH NpHHoCc Ha JOKTOPAHTa,

- OPVIMPOBKUTE HA OTAEIHWTE NMPUHOCK € NpPerOPBYMTENHO Aa OBaaT
JIOTTHUTENHO TPEM3UPAHU U CBEIEHH 10 KpaTiii. SCHO OTKPOEHH TE3H,
OTpa3sBall¥ HOBOTO 3HAHKe, a He ONHCaHKe Ha H3BbPILCHATE IeHHOCTH;

- mperiopbuBaM Mpeay 3aluTaTa Aa Onae M3BBPIcHA (QUHATHA TEeXHHKO-
pe/12KIIMOHHA MPOBEPKa Ha HOMEPAaLMATA ¥ T03052EaHUSATA KbM QUIypUTe

-

U T2OJTHUMTE B TEKCTA.

UznoxenuTe OENeKKH HUMAT peAaKLMOHEH XAaParKTep, HE HaMaJisiBaT
CTOMHOCTTA Ha MOCTUIHATHUTE pe3yJTaTd 4 HE IPOMCSHAT LAJ0CTHATA MH
NOJIOKHWTE/THA OLIEHKA 3a JUCEPTALNMOHHUA TDY 1.

JakJauerue

(yuTtaM, Ye JUCepTAllMOHHHUAT TPy Ha Mar. vivx. Pocen BiaguMupos
duuepos Ha Tema . [eKToHMKa M QopmoM3rpaiciaHe B JW3aiHa Ha
WUHAMBYIYAJHO TPAHCIIOPTHO CPelAcTBO. DyHKIKOH1:H0-eKCIUI0aTallHOHHH,
[ICHXOEeMOLIAOHAIHU M €KOJIOMHYHHU acMeKTH' ChABP’K2 OPUTHHAIHA Hay4YHO-
MPUJIOAHY ¥ TPUIOKHH pe3ylTaTd, KOMTO Halns-1iH0 CBOTBETCTBAT Ha
M3UCKB2HIATA Ha 3aKOHa 32 Pa3BUTHETO HA aKaeMi= 1115 ChCTaB B PemyOinka
Bwarapis, [IpaBuiiHKKa 3a HETOBOTO NpHJIarake 4 ¢hoTseTHHsS [IpaBUITHUK Ha
Texuu=ccxu yHuBepcuteT — Codus 3a npuoOusanc Ha obpasoBaTenHa H
Hay4Ha cTerneH ,,Jloktop®.

ITosrydeHHTE pe3yNiTaTi, JEMOHCTPUPAHOTO BHCOKO TEOPETUYHO HUBO U
HATPYI2HKST OT JOKTOPaHTa M3CJIEN0BaTeNCKX OIiT MM JaBaT JA0CTaThb4HO
ocHOBaHve yOeleHO Ja Mpernopb4yaM Ha YRaKaeMOTO HAy4yHO XKYypH Ja
mpuchId Ha mar. uHK. Pocen Bnamumupos ®wtepoz obpasoBaTenHaTta M
Hay4Ha cTereH ,,JlokTop* B obnacT Ha BHclIe o6pzsonanue S. ,, TexHUIecKH
HayKH. npodecHoHanHo HanpapneHue 5.13 00110 1iKeHepeTBO™, HayYHa
CreHUaTHoCT ,,EproHOMUS ¥ TIPOMHUILIIEH AV 3aAH,

Hata: 21.09.2026 r. YJIEH HA XXYPUTO:

rp. Codusa (mow. a-p w=x. bopucnas I'aHeB)
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on a dissertation for the acquisition of the educational and scientific degree
“Doctor” in the field of higher education 5. “Technical Sciences,” professional
field 5.13 “General Engineering,” scientific specialty “Ergonomics and
Industrial Design”

Author of the dissertation: Rosen Vladimirov Ficherov, M.Eng., “MENK?”,
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Thesis Topic: “Tecronics and Form-Building in the Design of a Personal
Vehicle: Functional, Operational, Psycho-Emotional, and Environmental
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Member of the Academic Jury: Assoc. Prof. Dr. Eng. Borislay Ganev,
Faculty of Electronic Engineering and Technologies (FEET), Technical
University of Sofia

Topic and Relevance of the Dissertation

This dissertation addresses a highly relevant issue in ergonomics and
industrial design—the form-building and tectonics of a personal vehicle for
urban micromobility. The topic's relevance stems from a trend identified in the
research: by 2050, approximately 70% of the world’s population will live in
large cities, making mobility and energy the two main pillars of urban
transformation. The paper accurately and convincingly justifies the need for
new solutions for the so-called “last mile” of transportation and analyzes the
concept of the “I5-minute city,” demonstrating that existing means of
individual urban mobility do not sufficiently meet the functional, operational,
psycho-emotional, and environmental requirements of the modern consumer.

Based on the review of unresolved issues in the field, the doctoral
candidate correctly formulates the objective of the dissertation—to develop a
more effective and sustainable solution for individual and public transportation,
tailored to the needs of all user groups, including people with mobility
impairments—and the tasks arising from it. I believe that, as formulated, the
topic, objective, and tasks of the dissertation are relevant, contemporary in
orientation, and have real scientific and practical value for the specialty
“Ergonomics and Industrial Design.”



Level of Understanding of the State of the Problem

The dissertation is 142 pages long and incluces a list of figures (82 in
total), a list of symbols and abbreviations used, and a bibliography of 101
sources. The thesis includes four publications on the dissertation topic. The
literature review covers both classical and contemporary research in
ergonomics, industrial design, micro-mobility, robotics, and urban planning,
and it is used not only in the review section but also 10 justify specific design
solutions.

Research Methodology and Alignment with the Thesis’s Objectives and
Tasks

The dissertation contains all the essential elemen's of a comprehensive
and methodologically sound study. The doctoral candidate applies a combined
approach that integrates theoretical analysis with empirical research (surveys
and questionnaires among potential users), through which functional-
operational, ergonomic-anthropometric, design-technological, and psycho-
emotional criteria for the design of the personalized vehicle are applied
separately to the “unbiased” and “informed” consurner

The doctoral candidate's methodological approach and research tools are
fully consistent with the dissertation's stated objectives and tasks, and the
results are supported by comprehensive experimenta! testing of the developed
prototype under real-world conditions.

Contributions of the Dissertation

I accept the doctoral candidate's claims regarding the dissertation's
contributions, which are of a scientific-applied and zpplied nature. I consider
the dissertation and the results obtained therein to be the author’s own work.

I consider the results cited as contributions in the dissertation by M.Eng.
Rosen Ficherov to be systematically organized, sufficiently significant,
original, and valid.

Publications and Citations Related to the Dissertation

The main results of the dissertation are reflected in four publications
presented at international scientific forums, co-authored with a team from the
Institute of Information and Communication Technologies—BAS, the



Technical University of Sofia, the Institute of Space Research and Technology,
and South-West University:

The publications fall within the subject area of the dissertation and
sufficiently convey its main scientific and applied results to the scientific
community. There is no doubt about M.Eng. Rosen Ficherov's active
participation in these publications, including conducting the research and
preparing the texts.

Opinions, Recommendations, and Comments

My overall impression is that the dissertation has been prepared thoroughly,
in accordance with the requirements of the regulatory documents for the award
of the educational and scientific degree of “Doctor.” I have no substantial
critical remarks on the content itself, but only comments of a recommendatory,
editorial, and technical nature:

» The thesis is written entirely in German, in accordance with the doctoral
student’s studies at the German Engineering and Industrial Management
Faculty (FDIBA ), at the Technical University of Sofia — I recommend that,
when finalizing the materials for the defense, a complete translation into
Bulgarian of the abstract and the contributions be provided so that they are
equally accessible to the scientific community;

* The overview sections devoted to general ergonomic and design criteria are
presented in exceptional detail and, in places, take on an encyclopedic
character—it would be helpful to distinguish them more clearly from the
doctoral candidate’s own analytical contributions;

- It is recommended that the wording of the individual contributions be further
refined and condensed into brief, clearly defined theses that reflect new
knowledge, rather than a description of the activities carried out;

* I recommend that a final technical and editorial review of the numbering

and references to figures and tables in the text be conducted prior to the
defense.

The comments provided are of an editorial nature; they do not diminish the
value of the results achieved nor do they alter my overall positive assessment
of the dissertation.



Conclusion

I consider that the dissertation by M.Eng. Rosen Vladimirov Ficherov on
the topic “Tectonics and Form-Building in the Design of an Individual Vehicle.
Functional-Operational, Psycho-Emotional, and [ ironmental Aspects”
contains original scientific-applied and applied results that fully comply with
the requirements of the Law on the Development of Academic Staff in the
Republic of Bulgaria, the Regulations for its Implementation, and the relevant
Regulations of the Technical University of Sofia for the award of the
educational and scientific degree of “Doctor.”

The results obtained, the high level of theoretica! expertise demonstrated,
and the research experience accumulated by the docoral candidate give me
sufficient grounds to confidently recommend that the esteemed scientific jury
award Mr. Eng. Rosen Vladimirov Ficherov the educational and scientific
degree “Doctor” in the field of higher education 5. “Technical Sciences,”
professional  field 5.13 “General Engineering, scientific ~ specialty
“Ergonomics and Industrial Design.”

Date: September 21, 2026. JURY MEMBER:

Sofia. (Assoc. Prof. Dr. Eng. Borislav Ganev)



