N, :
S (SZA L 12 ]
I (0-06. oRér.
/) CTAHOBULLE

BbPXY AWCepTaLMOHeH TpyA 3a npugobusare Ha obpa3oBaTenHa v Hay4Ha cTeneH »AoKTOp"“,
obnact Ha Bucwe obpasoBaHue: 5. TeXHUUYECKU HaYKH,
npodecuoHanHo HanpasneHue: 5.5. TpaHcnopT, kopabonnasaHe ¥ aBuauma,

Hay4Ha cneunaaHocCT: ,N0ABUKEH Kene30nNbTeH CbCTaB U TeruTe/IHa CUNa Ha Bnakosere”

ABTOp Ha AMcepTauMoHHMA TpyA: mar. uHX. CredpaH Kupunos Kpbcres

Tema Ha AucepTaLMOHHUA TPYA: ,3cneaBaHe XxapaKTepa Ha U3MEHEeHWe Ha HaANbXXHUTe
YCUNWA BbB BNAKOB CbCTaB B PEXKMM Ha cnupaHe”

HayuyeH pbKoBOauTen: aou. A-p UHXK. Kupun Benkos u
Aou. a-p nHx. Ceetocnas Chasues

M3roTBMAN CTaHOBULLETO: AOL. A-p UHXK. Ctaspu Aumutpu IMMUTPOB,
Bucwe TpaHcnopTHo yunnuwe ,Topop Kabnewkos” — Codwms,
KaTeapa , TeXHONOrMA, OpraHM3aumsa U ynpasneHue Ha TpaHcnopTa“

1. AKTyanHocT Ha pa3paboTBaHMA B AMCEPTALMOHHMA Tpya npobnem B HayyHo M
Hay4HONPUNOXKHO OTHOWeHKUe. CTeneH U HUBa Ha aKTyaHOCTTa Ha Npobiema U KOHKpeTHuTe
3agauu, paspaboTeHu B gucepraymaTa.

Mpu ABUXKEHME 1 CNUPaHe Ha BNaKOBETe, pasrnexaaHn KaTo eiMH CbCTas, Taka U NO OTHOLWeHKe
Ha OTAENHWUTEe BaroHW B CbCTaBa Ha BNaKa ce NopakaaT U AeiCTBaT Ha Pas/NIMiHN NO BMA W NOCOKA
CUAIU, B T.4. U HAANBXKHU CUAK, YUUTO HaW-BUCOKMU CTOMHOCTYM ce HabaloaasaT Npu cnupaHe, KOeTo e
npuUYMHa 3a nossata Ha gedopmauuu, NyKHaTUHKW, AOPY pa3pyllaBaHmusa, HabnloAaBaHN He camo 8
MeKAyBaroHHMTE BPb3KM, HO CbLLO U NO CbCTaBHU €N1€MEHTU Ha NOABUKHUA XeNe3onbTeH CbCTas,
KOETO e M NpUYMHa 3a AepaiMpaHe Ha BaroHu 1 Bnakose. B npakTukaTa ce NO3HaTM U BHEAPEHU
peAnLa MEeToAM, MOAENU U CPEACTBA 3a MOAeNnpaHe, CUMY/IMPaHe U U3cnefBaHe Ha Haa/TbXXHUTe
CMAW NpYW TOBapHMTe BiakoBe. HeaoCTaTbK Ha NOBEYETO OT TAX €, Ye NpeAnaraT pesynrati, KomTo
ca nnog, Ha pa3paboTku, OCHOBaBALUYM Ce Ha TEOPETUYHW M3CNeABaHNA U N3NON3BAHE Ha YNCNEHN
METOAN U MaTemaTUuHu Moaenu 6e3 ekcnepumeHTanHoO BepuduuMpaHe Ha NoNyYeHnTe pesynTaTu.

AKTyanHOCTTa Ha pa3paboTeHus AMcepTaLMOHEH TPyA Ce CbCTOM B HaNpaBeHWUA ycnelweH onut
pa ce pa3paboTM anTepHaTMBa Ha ropecrnomeHaTuTe paspaboTku 3a pewasaHe Ha npobnema,
npegnaralia CbBPEMEHHM pelueHus, Ype3 pa3paboTeHn 3a uenTa v NPUNOXKEHW Ha NpakTuKa
W3MepBaTeNHa cUCTeMa 3a CHEMaHEe Ha CTOMHOCTUTE Ha napameTpuTe Ha BNaKOBWUTE CNUPAYKK,
MeToAMKa 3a U3cneasaHe Ha U3MEHEHMETO Ha HAATbXXHOTO NOBEAEHVE Ha BNAKOB CbCTaB B peXXnMm
Ha cNMpaHe, MaTemaTWYeH MOAE/, ONUCBALL, NOBEAEHWNETO Ha BNAaKOBM CbCTAaBM U Bb3HMKBALUTE
HaANBKHU CUAN B PEXMM Ha CNMpaHe, U NpoBefeHM OT AOKTOpaHTa CMMynauun — CpeacTsa,
cnocobcTBany 3a pellaBaHe Ha 3a4a4nTe Ha AUCepPTaLMOHHUA TPYA M NOCTUraHe Ha LenTa my.

2. CteneH Ha no3HaBaHe CbCTOAHMETO Ha npobnema u TBOpYECKa MHTepnpeTauua Ha
nuTepaTtypHuA matepuan.

MpeACTaBeHUAT MU AUCEPTALMOHEH TPYA, ce cbCTom OT 130 CTpaHWLK, OT KOMTO C OCHOBEH TeKCT
ca Okono 106 CTpaHMLM, HAKOM OT KOMTO Ca HembAHU UAU NonynpasHu. Bpoat Ha TabauuuTe B

AMCepTaLMOHHMA TpyA e 3, a 0bwma 6poit Ha n3nonssaHuTe Gurypu n cxemu e 51. [incepraumata
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ce CbCTOM OT 3arnaBHa CTPaHMLA, CIUCBK Ha M3NON3BAHUTE CbKPALLEHWA, CNUCBK Ha durypute,
CAMCBK Ha TabauuuTe, yBOA, KaKTO M 0bACHMTENHA 3anucKa, odpopmeHa B 0bwo 5 /net/ Ha Bpoit
rnasu, MbpBaTa OT KOMTO BK/IOYBA ANTepaTypeH 0630p, B KOMTO € HanpaBeH KPUTUYEH aHanun3 Ha
CbLLECTBYBALLM Hay4YHM pa3paboTku B obnactTa Ha NOABUMXKHUA XKene30onbTeH CbCTas, CNUpPaYHK
CUCTEMW Ha BNAKOBETe, CMAM M edeKTMBHOCT. B cbliaTta rnasa, B KOATO e nocoyeH obekTa Ha
n3cneaBaHe B AMCEPTALMOHHMA TPyA, 3aBbpluBa ¢ popmynupare Ha uenta u obuwo 4 /yetnpn/
3ajaun Ha gucepTtaumaTa. Cneasalmte 4 rnaBu ca NOCBETEHM HA TBOPYECKA M eKCnepuMeHTanHa
paboTa, ¥ nocneagally aHanu3 Ha Nony4eHnWTe pesyntaTn. HenocpeAcTBeHO ceq rnasa 5 e AajeH
CAWCBK HAa HAYYHO-NPUNOMKHUTE M MPUNOXKHUTE NPUHOCK, CefiBaH OT cNMCHK € 06w 5 nybankaummy,
[BEe OT KOMTO Ca Ha KMPWUAULLA, @ OCTaHanuTe TpM ca Ha NatnHMua. CneaBa CNUCBK C U3N0N3BaHU
NUTepaTypHM M3TOYHUUM, CbAabpkaw, obuwo 142 3arnasus, M3meskay kouTo 51 3arnasua ca Ha
KMpMAMLA (B T.4. Ha BbArapcku n pyckun e3nk) n 91 ca Ha NaTMHKUUA (aHrMiickK e3uk). B kpas Ha
AvcepTaumaTa e BKAoYeHa v [leknapauma 3a OpMrnHaiHOCT Ha aBTopa.

3. CboTBeTcTBME Ha u3bpaHaTa MmeToAMKa Ha U3CnedBaHe U NocTaBeHaTa Len U 3a4adm Ha
ANCEPTALMOHHUA TPYA C NOCTUrHATUTE NPUHOCHK.

CynTam, Yye OT eAHa CTpaHa HaTpynaHMTe OT AOKTOPaHTa TEOPeTUYHM NO3HAHWUA B pe3ynTaT oT
NPOBEAEHOTO Hay4HO-U3CNeA0BaTe/ICKO NpoyyBaHe, 0630p U aHanM3 Ha AnTepatypa B obnactTa, a
OT Apyra cTpaHa, pa3BUTMTE U AEMOHCTPUPAHM NPAKTUYECKM yMmeHMA 3a paboTa CbC cneynanvanpan
copTyep 3a mogenupaHe U CUMynaLumn, ce ABABAT OCHOBHM NPeANOCTaBKM, CMOMOTHaNWU 3a
cb3faBaHe Ha 61aronpUATHY YCIOBUA He Camo 3a NpoBeXaaHe Ha N1abopaTopHK U3NUTBAHUA, HO U
3a aHaNM3 1 MOAEPHMU3UPaHe Ha CTeHA 3a ra3o-AWHaMWUYHO U3CNeABaHe Ha BIAKOBU CMMPAYKK, a
CbLLLO 1 3a ycnewHo pa3paboTBaHe Ha M3mepBaTeHa CUCTeEMa M METOAMKA, U Cb3aBaHe Ha moaern.

CuynTam, ye ropensbpoeHute ¢akTopu, CbyeTaHM C NocneABall aHanM3 Ha NOAyYeHuTe OT
npoBedeHWTe eKCNEPUMEHTU Pe3ynTaTu U U3BbPLIEHUTE C MOAENa CUMY/aLMM 3HAYUTENHO Ca
AONPUHECAM 3a YCNELWHO pellaBaHe Ha 3afa4unTe, a OTTamM M A0 NOCTUraHe Ha NoCTaBeHaTa Len Ha
AMCepTaLMOHHUA TpyA. ToBa MM AaBa OCHOBaHWE Ja 3aKaio4a, Y4e NOCTUrHATUTE NPUHOCK Ca BbB
dyHKUMA OT n3bpaHata meToaMKa Ha paboTa B ancepTaymaTa.

4. HayuyHun n/vMnyM Hay4dHONPUNOMKHWU NPUHOCK Ha AMUCEPTaUUOHHMUA TpyA: dopmynupaHe u
o6ocHoBKa Ha HoB HayueH npobnem (o6nact); popmynupaHe n ob6ocHoBKa Ha HoBa Teopus
(xunoTtesa); aoka3BaHe C HOBU CPeACTBA Ha CbLLECTBEHWU HOBMU CTPaHU B CbLLECTBYBALLM HAY4YHU
npobnemn u Teopuu; Cb3pgaBaHe Ha HOBM KnacuduKkauuu, metoan Ha u3cnefBaHe, HOBU
KOHCTPYKLMK, TEXHONOTUM, NPenapaTi, CXemMM 3a nNeYeHne U T.H.; NoNyYaBaHe M AOKa3BaHe Ha
HOBM ¢paKTh; nonyyaBaHe Ha NOTBLPAUTENHM GaAKTH; 3HAYMMKU XYAOMKECTBEHOTBOPYECKU
NOCTUXKEHMUA.

[JvcepTaHTbT npeTeHampa 3a 06wo ocem /8/ NPUHOCK B ANUCEPTALMOHHUA U1 Tpya — Tpw /3/
HayYHO-NPUNOXKHU 1 NeT /5/ NPUNOXKHU NPUHOCK. MbPBUAT HaYHHO-NPUNOKEH BUX Knacuduumpan
CaMo KaTo KOHCTaTaluma, NoNyyeHa B pe3yaTaT oT NpoBeAeHus OT AOKTOpaHTa anTepaTypeH ob3op,
KoATo 61 MOrna Aa NOCAYXM 3a U3BOA B Kpaa Ha ob63opa B rnasa 1, cnomorHan 3a gedpuHupaHe Ha
LUenTa U 3ajaunTe Ha AMCEPTALMOHHMA TpyA. YacTta B NpuNoXeH NpuHOC 3, OTHacAwa ce 3a
pa3paboTeH mogen, 6UX NPUUMCANUA KaTO HaYYHO-MPUNOXKEH NPUHOC.

MN36poeHnTe B NPUNOKEH MPUHOC 4 METOAMKA, U3MepBaTenHa cuctema u mogen bux npuumcann
KbM HayYHO-NPUAOMNKHUTE MPUHOCK KAaTO OTAENEH TaKbB, CTUra CbLUMAT Aa He Ce NPUNoKpuBa C
HAKOM OT Beuye u3BpoeHUTe TaKMBaA. 3a NPWNONKEeH NpuMHOC Buxa MOraM Aa ce M3TbKHaT
MOJEepPHU3MPaHUA CTEHA, U pe3ynTaTuTe OT U3N0/N3BaHETO Ha rOpHUTE MeToAMKa, U3MepBaTenHa
CUCTEMA M CUMYNALMOHEH MOAEN.



5. XapakTep Ha NpUHOCUTE 33 BHeApABaHe: MeTOAM, KOHCTPYKLMUM, TEXHONOMMK, NpenaparTy,
CXEMMU, XYA0XKECTBEHO TBOPYECTBO U T.H. 3HAYMMOCT Ha NPUHOCUTE 38 HAaYKaTa U NPaKTUKaTa.

He3aBMCMMO OT U3BbPLUEHUTE OT MEH B NPeaxXxoAHaTa TouKa KOHCTaTauMmn 1 Knacudukauum, u
CNoAeneHn naen 0THOCHO BUA, CTPYKTYPa M CbAbPKaHUE Ha NPUMHOCUTE B ANCEPTALMOHHUA TPYA,
npuU3HaBaM TAXHaTa 3HAYMMOCT M [0OKa3aH MOTEHLMAN, KAaKTo 3a 0byunTenHn uenm no y4ebHu
OMCUMNAUHK, M3yyaBaHU OT CTYAEHTW B CneuuanHoctu kbm ®PakynteT no TpaHcnopTa npu
TexHnyeckn yHusepcutet — Codun, Taka M TAXHATA NPaAKTUYECKa NPUIOKMMOCT 3a NpoBeXKAaHe Ha
eKCnepuMeHTH W peructpupaHe u obpaboTka Ha AaHHM, M Bbaewa HayyHo-uU3CNef0BaTeNCKa
paboTa C HACOYEHOCT CMPAYHU CUCTEMU U U3CNeABaHE Ha CNUPAYHN CUAW HA Pa3NUYHK BUAOBE
BNIAKOBE, ABMXELM Ce NPU PasIMuyHM XapPaKTePUCTUKU Ha KeNe3HUA MbT, eKCNN0aTauMoHHM
YCNIOBMA N CKOPOCTU Ha ABUXKEHME.

6. MpeueHka Ha ny6anKauumTe No AUcepTaLMOHHUA TpyAa: 6poi, xapaKTep Ha U3AAHUATA, B
KOWTO ca oTneyaTtaHun. OTpa)keHue B HayKaTa — U3non3BaHe U UUTUpaHe oT ApYru aBTopu, B ApYru
nabopartopuu, cTpaHu u np.

BpoAaTt Ha nybankaumute no auceprauunata e obuwio 5. [lBe OT TAX Ca Ha KMPUAKULA, a ApyruTe Tpu
ca Ha natuHuua. B eaHa ot nybanKaummTe JOKTOPaHTBLT € e4MHCTBEH aBTOpP, @ B OCTaHaNTe YeTnpu
e Bogely cbaBTop. O6wWwo 4 oT 5™ nyb6aukauuu, ABe OT KOUTO ca Ha BbArapcku esuk u Age Ha
aHTNWUNCKKM, ca B COOPHMUM C AOKNAaAM OT HayyHa KoHdepeHUMA C MeXAyHapoaHO ydacTue no
aBMaLMOHHA, aBTOMOBU/HA M KeNe30MbTHA TEXHUKA U TexHonorum ,bynTpaHc”, nposeaeHa B rpag,
Co3onon, bbarapua, B roguuute 2021-2023 1 2025.

CunTam, Ye Hay4yHWUTe AOKMAAM M CTaTUM AOCTaTbyHO fobpe obxBawaT U afeKkBaTHO OTpasABaT
n3BbplueHaTa oT aBTopa paboTta, onucaHa B oTAenHuTe 5 rMaBu Ha aucepraunaTa.

7. MHeHusA, npenopbku U benexxku.

Mo3sonABam Cu Aa Hanpaea cnegHuTe 3abenexkKn u KoMeHTapu:

e BMecTo "HayyHO-NPUAOKHU N WHMKEHEPHO-NPUNOXKHU NPUHOCKU", KaKTO € HanucaHo B
CbAbpPKaHMeTo Ha AucepTaumaTa (cTp. 3), npasunHo 61 6uno cbuwmTe Aa 6bAAT KNACUPULMPAHU Ha
Hay4YHO-NPUNOMNKHN U NPUO0XKHM, KAaKTO TOBa € HanpaBeHo Ha CTp. 113 B gucepTaunoHHNA TpyA;

e yaayHO Wewe ga 6bae ako 3a HOMepupaHe Ha 3arnaBHaTa (TWTynHaTta) CTpaHuua Ha
AncepTaumaTa, HEMHOTO CbAbPXKaHMe, a CbLLO U CMUCHKA C U3MON3BaHM CbKPALEHMNA, CNIUCHKA Ha
GuUrypuTe 1 cnucbka Ha TabauuumTte BGelwe U3Non3BaHa OTAeNHA HOMmepauua (KaTo i, ii, n T.H.), a 3a
onucaTenHaTa 4acT Ha gucepTauus — OTAeNHa HoMepauua, 3ano4ysalla ¢ 1 oT yBo4a Ha CbLaTa;

e B AMcepTauuATa He ce CNTOMEHaBa B ABEH BU/, KO TOYHO e nNpeameTa Ha uscnensaHero. flo-
ACHO LWelle Aa e ako obeKTa Ha M3cneaBaHe — peanHa BaroHHa cnupayHa cuctema — belwe otTaenHo
HanucaH B rnasa 1 HenocpeacTBEHO Npean LenTa v 3agaduTe Ha AUCepTaUNOHHUA TpyA;

e CuMTam, ye BbB POPMyAMpOBKaTa Ha 3agaya 1 Ha AucepTaumoHHua Tpya (cTp. 49) no-
noaxoaawo 61 6uno aa ce usbepe gymarta ,PaspaboteH” emecto ,U360p“;

e B CnUCbKa C duUrypute, KbaeTo e onucana dur. 5.19 (ctp. 7), ce usnucea cbobuieHne 3a rpewka
"Error! Bookmark not defined", koeTo BEpOATHO e pe3ynTaTt oT popmaTupaHe Ha CNUCHKa;

e 3awo BbLB Popmyna 1.6 Ha cTp. 25 e m3non3BaHa ABOWMHA Cyma Npu NONOXKeHue, ye
npomeHnnBaTa K; e C eanH MHAEKC M 3a CyMMUpaHe e U3non3BaH camo eamnH 6posy i? He 61 im buno
[OCTaTbyYHO M3M0N3BAHETO HA eAMHMYHA cyma?; :

e HabnopaBa ce pa3mecTBaHe Ha TEKCT M NpeHacaHe Ha ¢uUrypu v CXemMn Ha cnepasaulia
CTpaHWULa, B pe3ynTaT OT KOETO Ca OCTaHaNMU NPasHMU U HEONON30TBOPEHM MeCTa Ha CTpaHuumn 75,
78 1 79. BbnpocHOTO pa3mectBaHe 61 morno aa ce usberHe ypes HamansaBaHe Ha MexaypeaneTo
mexay dopmynm 4.9 u 4.10 unm ype3 HamanasaHe Ha pasmepa Ha ¢ur. 4.4. B Hakou cnyyau
n3barsaHe Ha ropeonucaHoTo pasmecTBaHe Ha GUrypu, Naca)km C TEKCT M OCTaBAHE Ha NpasHu
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CTpaHuuM upe3 HamanasaHe mawaba Ha ¢urypuTe 6u 61MN0 HeyaayHoO nopagun 3aTpyAHEeHUA C
TexHUA Npernes u pasynTtaHe, KOeTo ce oTHacs 3a durypun 5.17 5.18 (ctp. 107-108);

e BbLB BPb3Ka C FOPHOTO, B NoA06HM cryyan 6u 6uno ymecTHo yBenudasaHe Ha pasmepa
npemecTBaHe Ha HAKOW GUIypU 1 Cxemu B OTAeNHO 060COBEHO 3a LeNTa NPUOKEHUA, KbM KOWTO
ynTaTenaT 6u morbn Aa 6bvae npenpateH (Hanpumep, "pesyamamume 0OmMHOCHO MocmpoeHume
2pathUKU HA HAOABLHCHUME CUAU MPU PA3AUYHU PEHUMU HA MbMHUYECKU U MOBAPHU 8/10K06E U
(YHKUUOHHU 8eHmusu 6uxa moanu 0a ce udam Ha @ue. I.1-1.N, [punoxeHue I"). NocneaHoTo 6u
CMOMOFHaNo M 3a No-406po UAKCTPUPaHe Ha Pe3ynTaTu BbpXy TAX - rpapuknTe 3a TEOPeTUHHO
n3BeaeHMTe Haa bKHM cunm (dur. 5.1-5.20, Hammnpallm ce Ha CTp. 92-110) ca npeacTaBeH B Ma/ibk
Malab, KOeTo BbMPEKM N3N0N3BaHaTa 1ereHaa, nopaav HepHo-banoTo otneyaTBaHe, Npasu TPYAHO
pa3rpaHM4YaBaHeTo Ha efHa KPpUBa OT Apyra 1 TAXHOTO pa3yuTaHe;

e C M3KNIOYEHMe Ha ABaTa peda C TEKCT KbM W3BoAMTe B rnasa 5, cTp. 112 e octaBeHa npasHa,

e No-y4o6HO 3a HaMMpaHe Ha JajeHa HayyHa CTaTus WM [OoKNad, KOUTO ca AoCTbhHM B
NHTepHeT NpoCTpaHCTBOTO, 61 6110 aKo B CNMCHKa C U3N0A3BaHa ANTepaTypa aBTopbT 6e noctasun,
KbAeTo TOBa e Bb3moxkHO, npenpatkn (URL) kbm yeb caiToBeTe, KbAeTo CbuyuTe Ca ny6anKyBaHu 1
06LWOAOCTLMHM OHAAWMH, KaKTO TOBA € Hanpasu 3a M3TOYHNLMN [62] n [95], a cbuwo v 3a nybankaums
Homep 4 OT cNMcbKa Ha nybanKaumuTe NO TemMaTa Ha AUCePTaLVNOHHNA TPYA,

e OT CTPYKTypHa rneaHa Touka, no-aobpe wewe Aa 6bae ako cnep KpaA Ha BCAKA r1aBa aBTOPDLT
Gewe n3Ben OTAENHM U3BOAM, KAKTO TOBA e HanpaBWA B Kpas Ha r1aBa 5, KOUTO Aa 6baaT 0606LWeHM
B nocnefHa rnasa, oO3arnaBeHa Kato ,3akniouyeHue”, ,06wm m3soan”, ,06bwmn wussoan wu
npenopbku®, m T.H. ToraBa rnasa 5 6u cboTBETCTBaNa Ha 3ajaya 5 ot dopmynupaHute B
aucepTaumata (cTp. 49) obuwio 5 3agaqm Ha AucepTalmATa, KOATO MHa4e (npw cerawHaTa cTpyKTypa)
6u morna aa 6bvae obeanHeHa cbe 3agaya 4 Ha cblyaTa CTpaHMLa;

e He OTKpWX OHNANH NyBAMKauna HOMEp 5, C NOCOYEHUA B CAUCDHKA C ny6aukaumm ISSN 1313-
955X (cTp. 115). CbrnacHo AONbBAHMTENHO NpeAoCTaBeHWA MW OT AOKTOpaHTa Ceptudukar 3a
yyacTve, AOKNaabT e bun npuet 3a nybnvkysaHe B bynTpaHc-2025 — cneumnanHo u3lgaHue Ha
FoauWwHMK Ha TY-Codus, ISSN 2738-8549, pedepuparo B HaunoHanHuA pedepeHTeH cnucbk. M Tbi
KaTo BBbMPOCHMUAT ,u,dxnap,, noaobHO Ha AOKNag 2, AUNCBA Ha WHTEPHET CTPaHWULWTE Ha Hay4Hu
W3aaHUsA, CbLMAT MM Belle n3npaTeH no umein sbe dain, ot KOWMTO e BUAHO, Ye TOW Ce OTHACA KbM
c6opHUK Aoknaam Ha TY-Codus, ISSN: 2738-8549, 2738-8530 Tom 74, Homep 1012025T,;

e 8 [leknapaumaTa 3a opuruHanHoct (ctp. 129) e HanucaHo "ekcnepumeTHanHo'" BmecTo
"ekcnepumeHTanHo".

8. 3aKNloYeHMue C ACHA NONOXKUTENHA UK OTpULaTeIHa OLeHKa Ha ANCePTaLNOHHUA TPYA,.

B 3akal0YeHue, cuMTam, 4e BbMpekn HanpaseHuTe OT MeH 3abenerkkn, NOCOYEHN NPONyCKM K
HanpaseHW NPenopbKu, AUCEPTALMOHHMAT Tpyd NpeACcTasnfBa  aKTyanHO, NPaKTUHecKkw
NPUNOKMMO M 3aBbPLIEHO HayyHO M3CNeABaHe, KOETO OTroBapA Ha MU3WUCKBAHMATA Ha 3aKoHa 3a
pasBuUTMe Ha aKaJemuuHus cbeTas B Penybauka Bbarapwa, MpasuaHnka 3a HErOBOTO NpunaraHe,
kakTo v MpaBUAHMKA 3a YCNOBMATA M peaa 3a npuaobusaHe Ha Hay4HW CTeneHn B TexHu4ecku
yHuBepcuteT — Codma. C ornes Ha ToBa OLEHABAM NONOXKUTENHO pa3paboTeHna AncepTaunoHeH
TPYA W NPenopbyBam Ha yBaXkaemuTe YNEHOBE HAa HAYYHOTO KypW Aa NPUCHAAT Ha Mar. UHX.
Credan Kupunos KpbcTes obpasoBaTenHata M HayuHa cTened ,[lokTop” B obnact Ha Bucwe
obpasosaHune 5. ,TexHuyecku Hayku”, npodecnoHanHo HanpasneHue 5.5 , TpaHcnopT,
kopabonnasaHe M aBuauua”, nNo HayyHaTa cneuuanHoct ,,I'Iop,au»(eH }KeNnesonbTeH CbCTas M
TernuTenHa cuna Ha Bnakoserte”
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STATEMENT

on a doctoral dissertation for acquiring the educational and scientific degree “Doctor”,
Area of higher education: 5. Technical Sciences,
Professional field: 5.5. Transport, Shipping and Aviation,

Scientific specialty: “Railway Rolling Stock and Traction Force of Trains”
Author of the dissertation work: MSc Eng. Stefan Kirilov Krastev

Dissertation subject: “Study of the Nature of Change of Longitudinal Forces in a
Train Consist in Braking Mode”

Scientific supervisors: Associate Professor, Ph.D., Eng. Kiril Velkov and
Associate Professor, Ph.D., Eng. Svetoslav Slavchev

Prepared the statement: Associate Professor, Ph.D., Eng. Stavri Dimitri Dimitrov,
“Todor Kableshkov”Higher School of Transport — Sofia,
Department “Technology, Organization and Management of Transport”

1. Relevance of the problem developed in the dissertation work in scientific and scientific-
applied terms. Degree and levels of relevance of the problem and the specific tasks developed in
the dissertation.

During the movement and braking of trains, considered both as a single consist and with regard
to the individual wagons within the train consist, various forces of different type and direction arise
and act, including longitudinal forces, the highest values of which are observed during braking,
which is a cause of the occurrence of deformations, cracks, even failures, observed not only in the
inter-wagon connections, but also in component elements of the railway rolling stock, which is also
a cause of derailment of wagons and trains. In practice, a number of methods, models and means
for modeling, simulation and examination of longitudinal forces in freight trains are known and
implemented. A disadvantage of most of them is that they offer results which are the product of
developments based on theoretical studies and the use of numerical methods and mathematical
models without experimental verification of the obtained results.

The relevance of the developed dissertation work consists in the successful attempt made to
develop an alternative to the above-mentioned developments for solving the problem, offering
modern solutions through a measuring system developed for this purpose and applied in practice
for recording the values of the parameters of train brakes, a methodology for examining the change
of the longitudinal behavior of a train consist in braking mode, a mathematical model describing the
behavior of train consists and the arising longitudinal forces in braking mode, and simulations
conducted by the doctoral student — means which contributed to solving the tasks of the
dissertation work and achieving its objective.

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

The dissertation work presented to me consists of 130 pages, of which about 106 pages are main
text, some of which are incomplete or half-empty. The number of tables in the dissertation work is
3, and the total number of figures and diagrams used is 51. The dissertation consists of a title page,
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a list of the abbreviations used, a list of figures, a list of tables, an introduction, as well as an
explanatory note arranged in a total of 5 /five/ chapters, the first of which includes a literature
review, in which a critical analysis has been made of existing scientific developments in the field of
railway rolling stock, train braking systems, forces and efficiency. The same chapter, in which the
object of research in the dissertation work is indicated, ends with the formulation of the objective
and a total of 4 /four/ tasks of the dissertation. The following 4 chapters are devoted to creative and
experimental work, and subsequent analysis of the results obtained. Immediately after Chapter 5,
a list of the scientific-applied and applied contributions is given, followed by a list of a total of 5
publications, two of which are in Cyrillic script, and the remaining three are in Latin script. This is
followed by a list of used literary sources, containing a total of 142 titles, among which 51 titles are
in Cyrillic script, including in Bulgarian and Russian, and 91 are in Latin script, English. At the end of
the dissertation, a Declaration of Originality of the author is also included.

3. Correspondence of the selected research methodology and the set objective and tasks of the
dissertation work with the achieved contributions.

| consider that, on the one hand, the theoretical knowledge accumulated by the doctoral student
as a result of the conducted scientific-research study, review and analysis of literature in the field,
and, on the other hand, the developed and demonstrated practical skills for working with specialized
software for modeling and simulations, constitute the main prerequisites which helped to create
favorable conditions not only for conducting laboratory tests, but also for analysis and
modernization of a test bench for gas-dynamic investigation of train brakes, as well as for the
successful development of a measuring system and methodology, and the creation of a model.

| consider that the above-listed factors, combined with subsequent analysis of the results
obtained from the experiments conducted and the simulations performed with the model, have
significantly contributed to the successful solving of the tasks, and from there also to the
achievement of the set objective of the dissertation work. This gives me grounds to conclude that
the contributions achieved are a function of the selected methodology of work in the dissertation.

4. Scientific and/or scientific-applied contributions of the dissertation work: formulation and
substantiation of a new scientific problem /field/; formulation and substantiation of a new theory
/hypothesis/; proving by new means of significant new aspects in existing scientific problems and
theories; creation of new classifications, research methods, new constructions, technologies,
preparations, treatment schemes, etc.; obtaining and proving new facts; obtaining confirmatory
facts; significant artistic-creative achievements.

The Ph.D. student claims a total of eight /8/ contributions in his dissertation work — three /3/
scientific-applied and five /5/ applied contributions. | would classify the first scientific-applied one
only as a finding, obtained as a result of the literature review conducted by the doctoral student,
which could serve as a conclusion at the end of the review in Chapter 1, having contributed to
defining the objective and tasks of the dissertation work. The part in applied contribution 3, relating
to a developed model, | would classify as a scientific-applied contribution.

The methodology, measuring system and model listed in applied contribution 4 | would classify
among the scientific-applied contributions as a separate such contribution, provided that it does not
overlap with some of those already listed. As an applied contribution, the modernized test bench
and the results from the use of the above methodology, measuring system and simulation model
could be pointed out.



5. Nature of the contributions for implementation: methods, constructions, technologies,
preparations, schemes, artistic creativity, etc. Significance of the contributions for science and
practice.

Regardless of the findings and classifications made by me in the previous point, and the shared
ideas concerning the type, structure and content of the contributions in the dissertation work, |
recognize their significance and proven potential, both for educational purposes in academic
disciplines studied by students in specialties at the Faculty of Transport at the Technical University
— Sofia, and their practical applicability for conducting experiments and registering and processing
data, and future scientific-research work focused on braking systems and investigation of braking
forces of different types of trains moving under different characteristics of the railway track,
operating conditions and speeds of movement.

6. Assessment of the publications on the dissertation work: number, nature of the editions in
which they are printed. Reflection in science — use and citation by other authors, in other
laboratories, countries, etc.

The number of publications on the dissertation is a total of 5. Two of them are in Cyrillic script,
and the other three are in Latin script. In one of the publications the doctoral student is the sole
author, and in the remaining four he is the leading co-author. A total of 4 of the 5 publications, two
of which are in Bulgarian and two in English, are in proceedings with papers from the scientific
conference with international participation on aerospace, automotive and railway engineering and
technologies “BulTrans”, held in the town of Sozopol, Bulgaria, in the years 2021-2023 and 2025.

| consider that the scientific reports and articles sufficiently well cover and adequately reflect the
work carried out by the author, described in the separate 5 chapters of the dissertation.

7. Opinions, recommendations and remarks.

| allow myself to make the following remarks and comments:

e instead of “Scientific-applied and engineering-applied contributions”, as written in the contents
of the dissertation, page 3, it would be correct for the same to be classified as scientific-applied and
applied, as this is done on page 113 in the dissertation work;

« it would have been appropriate if, for numbering the title page of the dissertation, the table of
contents, as well as the list of abbreviations used, the list of figures and the list of tables, separate
numbering had been used, such as i, ii, etc., and for the descriptive part of the dissertation —
separate numbering beginning with 1 from its introduction;

« in the dissertation it is not explicitly mentioned what exactly the subject of the study is. It would
have been clearer if the object of the study — a real wagon braking system — had been written
separately in Chapter 1 immediately before the objective and tasks of the dissertation work;

e | consider that in the formulation of task 1 of the dissertation work, page 49, it would be more
appropriate to choose the word “Developed” instead of “Choice”;

« in the list of figures, where Fig. 5.19 is described, page 7, an error message “Error! Bookmark
not defined” is displayed, which is probably the result of formatting of the list;

Why is a double sum used in formula 1.6 on page 25, given that the variable K has one index and
only one counter iis used for summation? Would it not be sufficient to use a single sum?;

e displacement of the text and transfer of figures and diagrams to the next page was observed,
as a result of which empty and unused spaces have remained on pages 75, 78 and 79. The
displacement in question could be avoided by reducing the line spacing between formulas 4.9 and
4.10 or by reducing the size of Fig. 4.4. In some cases, avoiding the above-described displacement
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of figures, passages of text and leaving empty pages by reducing the scale of the figures would be
inappropriate due to difficulties with their review and reading, which applies to Figures 5.17 and
5.18, pages 107-108;

e in connection with the above, in similar cases it would be appropriate to increase the size and
move some figures and diagrams into separately designated appendices for this purpose, to which
the reader could be referred. For example, “the results concerning the constructed graphs of the
longitudinal forces under different modes of passenger and freight trains and functional valves could
be seen in Fig. I.1-I.N, Appendix I”. The latter would also contribute to better illustration of results
on them — the graphs for the theoretically derived longitudinal forces, Fig. 5.1-5.20, located on
pages 92-110, are presented on a small scale, which, despite the legend used, due to the black-and-
white printing, makes it difficult to distinguish one curve from another and to read them;

« except for the two lines of text to the conclusions in Chapter 5, page 112 has been left empty;

« it would be more convenient for finding a given scientific article or report, which are accessible
on the Internet, if in the list of used literature the author had placed, where possible, references
/URLs/ to the websites where the same are published and publicly accessible online, as he has done
for sources [62] and [95], and also for publication number 4 from the list of publications on the
subject of the dissertation work;

e from a structural point of view, it would have been better if after the end of each chapter the
author had drawn separate conclusions, as he has done at the end of Chapter 5, which would be
summarized in a final chapter entitled “Conclusion”, “General Conclusions”, “General Conclusions
and Recommendations”, etc. Then Chapter 5 would correspond to task 5 of the total of 5 tasks of
the dissertation formulated in the dissertation, page 49, which otherwise, in the present structure,
could be combined with task 4 on the same page;

« | did not find online publication number 5, with the ISSN 1313-955X indicated in the list of
publications, page 115. According to the Certificate of Participation additionally provided to me by
the doctoral student, the report had been accepted for publication in BulTrans-2025 — special issue
of the Yearbook of TU-Sofia, ISSN 2738-8549, referenced in the National Reference List. And since
the report in question, similar to report 2, is absent from the Internet pages of scientific editions,
the same was sent to me by email in a file, from which it is evident that it refers to a proceedings
volume of TU-Sofia, ISSN: 2738-8549, 2738-8530, volume 74, issue 1 of 2025;

e in the Declaration of Originality, page 129, “ekcnepumertHanHo” is written instead of
“ekcnepumeHTanHo”.

8. Conclusion with a clear positive or negative assessment of the dissertation work.

In conclusion, | consider that despite the remarks made by me, the indicated omissions and the
recommendations made, the dissertation work represents a topical, practically applicable and
completed scientific study, which meets the requirements of the Law for Development of the
Academic Staff in the Republic of Bulgaria, the Regulations for its implementation, as well as the
Regulations on the conditions and procedure for acquiring scientific degrees at the Technical
University — Sofia. In view of this, | positively assess the developed dissertation work and
recommend to the esteemed members of the scientific jury to award to MSc Eng. Stefan Kirilov
Krastev the educational and scientific degree “Doctor” in area of higher education 5. “Technical
Sciences”, professional field 5.5. “Transport, Shipping and Aviation”, in the scientific specialty

“Railway Rolling Stock and Traction Force of Trains”. —
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