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PEIHEH3 U A
ot nipodecop aH uHk. Muxaun CredanoB Xapaiamnuen

Ha JMCEpTAllMOHHUS TPyl Ha KanuTaH VMBaH AraHacoB ATaHAacoB Ha TeMma:
,» YCbBBPIIECHCTBAHE HAa CUCTEMAaTa Ha MHXEHEPHO-TEXHUYECKO OCUTYpPsIBaHE MPHU
aBapUITHO-CIIACUTENTHU JIEMHOCTU 3a MPUCHXKIaHE oOpa3zoBaresiHa M Hay4yHa
creneH ,,Jlokrop”, obmacT Ha BHUCIHIETO OOpa3oBaHUE: 5. TEXHUYECKH HAYKH,
npodecroHaIHO HanpasieHue: 5.13. 001110 HHXXEHEPCTBO, TOKTOPCKA Mporpama :
CTPOUTEIIHHU, ITBTHU U CTICIIMATTHU MAITUHHU.

1. AKTYyaJTHOCT ¥ 3HAYMMOCT HA pa3padoTBaHus HAY4YeH MPodJieM

C HACTBHIWINTE KIIMMATUYHU IPOMEHHU IIPE3 MOCJIECTHUTE TPUIECET TOJUHN
3HAQYUTEIHO Ca HapacHalld MpUpoJHUTE OencTBUS M aBapuu. llocneaurure ca
CBHIIPOBOJICHU C YBEJIIMYaBAHE HA YOBCIIKUTE )KEPTBU M MATCPUATHUTE ILIETH U
HEOOXOJIUMOCT OT TIOoAOOpsSBaHE M YCBBBPIICHCTBAHE HA CHCTEMHUTE 34
yIpaBJieHUE TpPU KpHU3M M 3allluTa Ha HACEeJICHUETO W UH(QpacTpyKTyparta.
bescniopHo €, 4ye ocHOBeH (pakTOp B MPOBEKIAHETO HA aBAPUMHO-CITACUTEITHUTE
MEPOIPUITHS CE SIBSIBA MU3IOJ3BAHETO Ha MHKCHEpPHATa TEXHHMKA B CIydaill Ha
NpUpOHU OeJCTBUS U aBapuu. Ha ocHOBaHWE Ha TOBa MPABUIIHO € OMpeesieHa
aKTyaJlHOCTTa Ha u30paHaTra JucCepTallMOHHA TeMa: ,,YChBBPIICHCTBAHE Ha
CHCTEMaTa Ha MHXEHEPHO-TEXHUYECKO OCUTYPSIBAHE IIPU aBapUHHO-CIIACUTEITHU
JIEUHOCTH "

2. O01ma xapaKkTepuCTHKA U CTPYKTYPA HA IMCEPTALMOHHUS TPYI

ChappKaHUETO HA HAyYHHS TpPYyAd € TMPEICTaBEHO B: CHUCHIM Ha
WIIOCTPAIIMM ¥ TAOJIUIIM, CIUCHK HAa U3IMOI3BAHUTE ChKPaIIEHUs] 1 0003HAYCHUSI,
BBbBEICHUE, M3JIOKEHNWE B TPU pasiesia, 0OIMM M3BOAM, 3aKIIOUEHUE, HAYyYHO-
MPUJIOKHW TIPUHOCH, MPWIOKHHU TPUHOCH, TPUIOKEHUS, JAeKiapaius 3a
OpUTHMHATHOCT W Oubnuorpadcku CNMChbK Ha W3IOJI3BAHUTE JIUTEPATypHU
n3TOYHUIU ¢ 0011 06eM 120 crpanuru. OT TSX OCHOBEH TeKeT — 113 cTpanutmy.



BbB BBbBeIeHMETO € IPEACTaBEHA aKTyaJIHOCTTa Ha pa3paOdOTBaHUSA
U3CJIeI0BATEICKU Mpo0iieM, HeroBaTa HayyHa 3HAaYMMOCT M IpaKTUYecKaTa My
IIPUIIOKAMOCT.

B pasges mbpBHM € NpeACTaBeHa MOCTAaHOBKAaTa Ha M3CIIEOBATEICKaTa
3amaya. Tyk IBJIHO ce pasmiexaa UCTOPUUYECKOTO Pa3BUTHUE HA WHKEHEPHUTE
MAaIIMHU ¥ CHacUTeJIHAaTa TEXHHKA, aHAIU3UpaT CE€ OMACHOCTUTE U Oe/CTBUITA,
OKa3Ballly BIUSHUE BbPXY MHXKCHEPHUTE MAIIMHU MPU aBapUITHO — CIIACUTEIIHU
JNEWHOCTH, KaKTO M CTPYKTypara, CPeicTBaTa U OpraHu3aluaTa Ha UHKEHEPHO
TexHudeckoto ocurypsisane (MUTO) mnpu aBapuifHO-CIIACUTEIHU JIEWHOCTH.
Cucremaruszupanu ca OposT OeACTBUS MO BUJ KPU3UCHO CHOUTHE 3a MEepuoja
2013 -2023 r.

[Ipennoskena e aBTOpcka Kiacudukaiusi Ha MPOLIEHTHO ChOTHOIICHHE Ha
OencTBusta Ha Teputopuatra Ha Pb , KbaeTo ce akieHTupa, ye JOMHUHHUPAT
MOXXKapUTe, HABOJHEHUSITA M TPAHCIOPTHUTE UHIUJCHTH, KOETO IIOCTaBs
MOBUIIICHW W3UCKBAHWS KbM MH)XCHEpHAaTa TEXHHKAa II0 OTHOIICHUE Ha
MPOXOAUMOCT, YCTOMYMBOCT HA TEPMUYHU U XUAPOJIOKKHU Bb3ICUCTBUSA, KAKTO U
BB3MOKHOCT 32 ObpP30 Bb3CTAHOBSIBAHE CJIE/] YACTUYHU TTOBPEIH.

VY6enurenHo € A0Ka3aHO, Y€ B AHAJIU3MPAHUTE MU3TOYHUIU ChIIECTBYBa
orpaHu4eHa HHGpoOpMaIys 3a U3IM0JI3BaHE HA TTOJBYKHUA PEMOHTHH CPEJICTBA IIPU
JUKBUJMpPAHE Ha TOCIEACTBUSATA OT OCJCTBUA, aBapuu W KaracTpodu, U B
HEJOCTaTbyHa CTENEH € pa3lielaH METOAA 3a OILICHSBAaHE Ha BIUSHUETO Ha
pexruMa Ha TEXHUYECKUTE OOCITYKBaHUS BbPXY €(PEKTUBHOCTTA HA MU3MOJ3BAHE
Ha MH)KEHEpHATa TEXHUKA.

Ha Ta3u 6a3a e HampaBeH M3BOJ, JOKa3Balll M aKTyaJHOCTTA HAa TeMara, 4e
HE € pa3paboTeH KPUTEPUM U CHOTBETHU KPUTEPUATHU MOJICIIH 3a ONpeeisiHE Ha
WHKCHEPHO-TEXHUYECKaTa €(PEeKTUBHOCT W JedUHUpAaHE HA TapamMeTpu Ha
CUCTeMara 3a WHXXEHEPHO-TEXHUYECKO OCUTYPSIBAHE MPU aBAPUNHO-CIIACUTEITHU
JIEUHOCTH.

B pasgen Bropu aBTOPBHT aHamu3uWpa (PAKTOPUTE, BIHSCIIM BBPXY
paborocriocoOHOCTTa W  (YHKIMOHATHATA OE30MacHOCT Ha TOABMXHHUTE
CpEe/ICTBa 3a TEXHUYECKO OOCITY>KBaHE M PEMOHT IPU aBAPUNHO-CIIACUTEIIHU
nertnoctH. [IpoBeneHo e nmpoyuBaHe BbpXy KiacudukausaTa 1 QyHKIIMOHaTHATA
poJisi Ha TOIBIKHHUTE CpPEICTBA 3a TEXHUYECKO OOCITy)KBaHE W PEMOHT B
aBapUUHO-CIIACUTEIIHUTE OIEpallui; BBTPCIIHUTE (PAKTOPH, OMPEACIISIIN
paboTOCOCOOHOCTTA HA UHKEHEPHUTE MALIMHU; BBHITHUTE (DaKTOPH U 3aIlIaxu
B YCIIOBHUSATA HA IPUPOAHU OCICTBUS U aHTPOIIOTCHHH UHITUJCHTH; METOIOJIOTHH
3a TEXHUYECKa TUAarHOCTHKA U OIICHKA Ha pUCKa Ha MHKEHEPHUTE MAIlIMHU, KAKTO
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U BbpPXY MHTErpUpaH MoJe] Ha Biusemure (HakTopu BbpXy (yHKIMOHATHATA
HAJCXKTHOCT.

[lenecbo0pa3Ho, B UHTEpEC HA MPOYUBAHETO, € aHATM3UpPAHA CTEIIEHTA Ha
paborocriocoOHOCTTa ¥ (QYHKIIMOHATHATA HAACKIHOCT Ha WHXXCHEpHATA
TEXHHKA, KaTo € J0Ka3aHo , 4e Te3u (hakTopu ce popmMupar B yCIOBUS HA BUCOKA
JMHAMHMKA U HEOMPEACNECHOCT, MPU KOUTO BBH3IACHCTBUATA BHPXY MAIIMHHUTE CE
peanu3upar eIHOBPEMEHHO UYpe3 BBTPEUIHH TEXHHUYECKH MapaMeTpy, BbHIIHU
GU3UKO-XUMUYHHA (DAKTOPU M PUCKOBU BB3ACHCTBUSA, OMPEICIISIHU TOCPEACTBOM
METO/IU 32 JUArHOCTHKA.

JlokazaHo €, 4ye M30JIMPAaHOTO OICHSIBAHE HA TEXHUYECKOTO ChCTOSHHUE Ha
BB3JIUTE U arperaTute € HelO0CTaTbyHO 3a HaJEKIHO MPOrHO3MpaHe Ha OTKa3H,
ThI KaTO BBHILHATA ONEpaTUBHA CPeJa U BEPOSITHOCTHO-PUCKOBUTE MTOKA3aTeNIN
OKa3BaT CBHINECTBEHO BIUSHUE BBPXY pPAOOTHHUS pPEeCypc M YCTOWYMBOCTTA Ha
WHKCHEpHATa TeXHHUKA.

[Toqueprana ce, ue pyHKIMOHAIHATA HAJIEKIHOCT CJIE/BA J1a CE pa3miekia
KaTo HMHTErpajieH mapaMeThp, KOUTO 0OeAMHSBA TEXHHUYECKH CHCTOSHUETO Ha
cpemara W PHUCKOBUTE BB3ICHCTBUS, M OTYUTA TIXHOTO €IHOBPEMEHHO
IpPOSIBJICHWE U JIMHAMHUKAa BbB BPEMETO, KOETO IMpaBU CTATUYHUTE OLIEHKU HA
TEXHUYECKaTa H3MPABHOCT HENPWIOKUMU B peEaJHU aBapUilHO-CIIACUTEIIHU
ycinoBus. Te3n TBBpACHHUS apryMEHTHpAaT HEOOXOAMMOCTTa OT WHTETPUpPaH
aHAJIMTUYEH TOJXOJ 32 OLEHKA Ha (PyHKLMOHAJIHATa HaJIeXKIHOCT, IO3BOJISBAII
KOJIMUYECTBEHO IMPEJICTaBIHE Ha ChCTOSHHETO, MpOCIEAsBaHE Ha Heropara
IMHAMHKA U Ch37aBaHe HAa METOAMYECcKa OCHOBA 3a MOJIEIMpaHE, TPOTHO3HPAHE
Ha OTKa3W U ONTHMHU3HPAHE Ha MOIIPHKKATA U PECYPCHOTO OCUTYpPSIBAHE.

B pa3smesa TperM € NpEACTaBEHO MOJEIMPAHETO U ONTHUMHM3UpPAHE Ha
MPOLIECUTE 110 HHXKEHEPHO-TEXHUYECKO OCUTYPSIBAHE MPH aBapUITHO-CIIACUTEIIHU
JIEUHOCTH.

[TpuemaMm KaTo 3HAUMTENIEH HAyY€H W HAyYHO-MIPHUJIOKEH yCIIeX Ha aBTopa
apryMEHTHUPAHHs aHalli3 Ha NpoOJIeMHHUTE OOJIACTH B EKCIUIoaTalusTa Ha
MH)KCHEpHATa TeXHUKA; pa3paOOTBAHETO HAa CHCTEMa OT MOKAa3aTeNH 3a OICHKA
Ha pPaboTOCOCOOHOCTTa, KAakTo ¢ (QOPMYIUPAHETO HA HWHTETPATHUTE
KOC(pUIIMEHTH 3a OlEHKAa Ha HHXEHEPHO-TEXHUUYECKOTO OCUTYpsIBaHE
(xoeduneHT Ha BpemeTo 3a pearupane K t, koeduimeHT Ha pe3yaTaTHOCT Ha
pemonTuTe K 1, koepuueHnT Ha aBToHOMHOCT K _a). I3BbpIIIEHUSAT CpaBHUTEIEH
aHaJIM3 Ha pe3yaTaTuTe U olleHKa Ha eektuBHOCTTA HA UTO, ye pa3paborenus
MHTETpAJICH MOJEN IWIe JaJe BB3MOXKHOCT 3a TPUIOKCHHE MYy KaKTO B
HaIlMOHAJICH, Taka M B KOATUIIMOHEH KOHTEKCT. ToBa € Taka, 3ali0To T03BOJIsSBA



O0OEKTHMBHA OIICHKa Ha BIIMSHUETO HA IMOJBMXHHUTE CPEACTBA 32 TEXHUYECKO
oOcity’kBaHE U PEMOHT BbpXYy (YHKIMOHAIHATA HAJASKIHOCT HA MH)KEHEpHaTa
TEXHUKA [PHU aBAPUNHO-CIIACUTEIIHN JEUHOCTH.

3.XapakTepucTHKA HA HAYYHHUTE M HAYYHO-NPUJIOKHUTE MPUHOCH B
AUCEPTANMOHHUS TPY]

B pesynrar Ha pa3padOTBaHETO Ha JUCEPTALMOHHUA TpYyH, Karo
M3CIIEOBATENICKH PE3YATATH Ha IOKTOPAHTA IPUEMaM:

Hayuynu npuHocu:

1. Wnentudunupanu ca mnapamMeTpuTe C HAW-CUIHO BIHUSHHE BBPXY
e(eKTUBHOCTTa Ha HWH)XEHEPHO-TEXHUYECKOTO OCUTYypsiBaHE (Bpeme 3a
pearupasHe, pPEMOHTOIPUIOJHOCT, JIOTMCTUYHA AaBTOHOMHOCT U pPECypcHa
00€3I1e4eHOCT).

2. YCTaHOBEHUTE 3aBUCUMOCTH, ONPENEIIAIIA HWHKECHEPHO-TEXHUYECKOTO
OCUTypsIBAaHE Karo MHTErpajgHa CHUCTEMa, [IOJYMHEHA Ha TEXHUYECKH,
JIOTUCTUYHU, BBHIIHOCPENIOBH U ONEPATUBHHU (PAKTOPU Cca MPHIOKHMH BbHB
(opMHpOBaHUS 32 OBJIAASIBAHE HA MOCIEACTBUATA OT OEACTBUS U aBapHH.

3. ®opmynupana e nocjaenoBaTeIHa METOUYECKa paMKa 3a BHEJIpsIBaHE Ha
pa3paboTEeHUs MOJIEN B PEATHU CTPYKTYypU — UAeHTUUKaUs Ha (HakTopu —
HOpMaJIM3amus Ha TOKa3aTeln — HW3YUCIIIBaHE Ha — W3YUC/ISIBAaHE HA —
MHTEPIPETALNS HA PE3YATATUTE 32 B3EMaHE Ha PEIICHUS.

4. Ilpennoxkenara pazpaboTka Moxke Aa ObJie M3MOJI3BaHa 3a IJIaHUPAHE,
MoJiepHU3aLMs U u300p Ha ontuMainHu kKoHpuryparuu Ha [ICTOP B unxxenepHu
dbopmupoBanus Ha MunucrepcTBoto Ha otopanara, MBP, I'JITIB3H u ceBMecTHO
yuacTtBau cuinu B pamkute Ha HATO u EC.

Hay4yHo-npu/i0’KHU IPUHOCH :

1. Pa3paboTeH € aBTOpPCKM MaTeMaTUYeCKU MOJIe] 3a OIICHsSBaHE Ha
omepaTuBHaTa €()EKTUBHOCT Ha TMOJIBIKHUTE CPEACTBA 3a TEXHUYECKO
oocnyxBane u peMoHT (ITCTOP), uzpazen upe3 koeduruenta K.

2. Pa3paboTeH ¢ aBTOPCKH MHTErpaJicH MaTeMaTHYeCKH MOJIS 3a OIleHKA
Ha (PyHKIMOHAJHATA HAJISKIHOCT HA CHCTEMara 3a HHXKCHEPHO-TEXHUYECKO
OCHTYpSIBaHE, pean3upan 4pe3 koepuuuenra K.

3. JloxazaHa e (QyHKUMOHaJIHAaTa B3aUMOBpPB3Ka MEXKAY JIOKAJIHMS
nokasareln K., u MHTerpaaHus nokasarei Ky, KoeTo mo3BossiBa jia ce Ipocienu



cucteMuusatr edekr Ha [ICTOP Bbpxy oO0OImara rOTOBHOCT Ha HWHXKEHEpHATa
TEeXHHKA.

4. Monenute K, 1 K¢ ca IpUIIOKEHN EKCIIEPUMEHTAITHO 338 CPABHEHHE Ha
pa3IMYHU KOH(PUTYpallud Ha HWHKEHEPHO-TEXHUYECKO OCUTYpsBaHE, Karo €
ycTtaHoBeHO, ue BktouBaHeTo Ha [ICTOP Boau 110 3HAUMMO MOBUIIABaHE Ha
(GbyHKITMOHATHATA HAJCKTHOCT Ha MHKCHEPHATA TEXHHUKA.

5. O60ocHOBaHM ca UHTEPIIPETALUOHHY MIPAroBU CTOMHOCTU U JUAa30HU
3a orieHka Ha epekruBHOcTTa Ha [ICTOP 1 Ha QyHKIMOHATHATA HAEKAHOCT Ha
MHXEHEPHO-TEXHUYECKOTO OCUTYPSIBAHE.

4. OneHKa HA HAYYHHUTE Pe3yJATATH U MPUHOCUTE HA JUCEPTANMOHHUS
TPYI.

Hay‘-IHI/ITC N HAYYHO-IIPUJIOKHHU IIPHUHOCH Ca JIMYHO ACJIO HAa JOKTOPAHTA,
KOUTO Ca IMOCTUIHATHU YpPEC3 IMPOBCACHUTC OT HEIO TCOPCTHYHU U IMPAKTHYCCKHU
HN3CJICABAHNA U CC sABABAT 3am>n6oqu OIIMT 34 YCBBBPIICHCTBAHC Ha CHUCTCMATA
Ha MHKCHCPHO-TCXHUYCCKO OCUT'YPABAHC IIPpU aBapHﬁHO-CHaCHTeHHH I[CﬁHOCTPI.

5. OneHka Ha MyOJHKALMHUTE 10 JUCEPTANMATA U ABTOPCTBOTO.

[Io Temarukara Ha OUCEPTAUMOHHUS TPYX IOKTOPAHTBHT € IPEICTABUII
YETUPHU aBTOPCKU myOnukanuu. ChIIUTE MMAT XapakTep Ha HAy4YHW JOKJIaIH,
MPSIKO KOPECTIOHMpAT C TeMara Ha JucepranusaTta . J[Be oT Tax ca myOJuKyBaHU
B COOpHHUK JTOKJIAJM OT TOAMIIIHA YHUBEPCUTETCKA HayuyHa KoH(pepenus Ha HBY
,Bacun JleBcku“-2024, a apyru nBe 2 B COOpHMK JAOKJIaAM OT HayyHa
KoH(pepeHus ,,bauszkus kocmoc-o0ma uen — 2025. B nBa ot gokiagute €
caMoCTOsITEIIeH aBTOP. B 1Ba € ¢ eauH cbaBTOp. TOBA MOKa3Ba, Y€ TOM MPUHLUITHO
€ OCHOBEH pa3pabOTUuK Ha MyOIuKyBaHaTa HHGOpMAIIUS.

He Mu e u3BECTHO pe3ynTarv OT MU3CIEABAHETO B IUCEPTALMOHHUA TPYA Ja ca
UUTHUPAHU OT APYTH aBTOPH.

6. CTaHOBI/IIHe OTHOCHO HAJIMYHMETO WIH JIMIICATA HA IIJIAaruaTCTrBo.

B xona Ha pabotara MU Karo 4jieH Ha HAyYHOTO JKypH HE ca MOCTBIIUIU
CUTHAJIY, QpTyMEHTHUPAHHU 10 CbOTBETHUS 3AKOHOB Pl B MUCMEH BUJI 32 HAJIMYHE
Ha [JIArMaTCTBO B IIPEACTABEHUS 3a PELICH3UPAHE TUCEPTALMOHEH TPYL.

7. JIuTeparypHa 0CBeAOMEHOCT U KOMIICTEHTHOCT HA JOKTOPaHTA.

B nporieca Ha pazpaboTBaHe Ha TUCEPTAIMOHHUS TPYA aBTOPBHT KOPEKTHO
€ M3MO0J3BA: OOUIOJOCTHITHU JIUTEpaTypHU H3TOYHUIM-72 (17 Ha Kupunuia



aBTOPH M 55 Ha IIaTWHHIA); OT TAX :@ 3-3aKOHA, 3-HapenOw, 3-HalMOHAIHU
MPOTPaAMH.

Karo ce mma mpex Bun cnenuduyHOCTTA Ha TeMara, HEWHaTa Iied,
MOCTaBEHUTE 3a7a4yd, QopMyIHpaHEeTO Ha paboTHara Xumoreza, obema,
pPa3HOOOpa3UeTO Ha WM3IOJI3BAHUTE WH(POPMAIIMOHHU HM3TOYHHUIIH, IO3UPAHOTO
U3II0JI3BaHE MAaTEMATHICCKUTE METO/IH: TEOPHS HA CIIOKHUTE CUCTEMH, TEOPHS Ha
BEPOSTHOCTUTE, MaTeMaTHYeCKO MOJEIMpaHe, METONM Ha MaTeMaTHyecKara
CTAaTHCTHUKA, TCOPETUYCH (JICTyKTUBEH) METOJI ¥ EKCIICPUMEHTAJICH (MHIYKTHBEH )
METOJI, II0Ka3Ba 33IbJI00YEHOCT IPH MOITOTOBKATA HA JOKTOpaHTa KanuTaH BaH
AraHacoB ATaHacoB B TEOpETHUYEH IUIaH. ToBa My € a0 BB3MOXKHOCT Ype3
MOCTUTHATUTE HAYYHH W HAYYHO-TIPWIOKHHU TMPHUHOCH Ja OOHOBU M oOoratu
TEOpHsITa M MpaKTUKaTa MO M3MOJI3BaHE HAa WHXKCHEpPHATa TEXHUKA y HAC U B
APYTH CTPaHH.

8. Ouenka 3a agropedgepara

ABTOpedeparsT € pa3paboTeH Ha OCHOBAaHME YCTAaHOBEHUTE H3WCKBAHUS
oT 3akoHa 3a pa3BuTHe Ha akajaemuyeckusi cberaB (3PAC) um TouHO OTpaszsBa
pa3paboTBaHuTe MPOOIEMHU, KAKTO U IIBTHUIIATA 3a TAXHOTO peIllaBaHe, KOUTO ca
MIOCOYEHU B JUCEPTAMOHHUA Tpyd. Hammcan cbc cTerHar U sCEH €3UK,
aBTopedepaTbT maBa  IUIOCTHA  TIPEJCTaBa 3a HayyHara CTOWHOCT U
MpaKkTHYeCKaTa TPWIOKUMOCT Ha TIOCTHUTHATUTE HAyYHH, HAYYHO-TIPUIIOKHU
pe3yATaTH U MPEUIOKEHHS OT JOKTOPaHTAa.

9. JIMYHU BHEeYATJICHUS 32 JOKTOPAHTA
[To3HaBaM J1IOKTOpaHTa, HO HIMaM JINYHU BIEYATIICHUS OT IEMHOCTTA MY.
10. Kputnunu Oes1exKu

Hapen ¢ monoXuTeaHOTO B JUCEPTAMOHHMS TPYH ca JIOMyCHATH W U3BECTHH
cnabocTu:

e u3BoAM | W 2 KbM pazien IbpBU, MO JIOTMKAaTa Ha M3CIEABAHETO €
1eaechbo0pa3Ho Aa ce OOCTUHAT B €IMH U3BO/I;

® YacT OT U3BOJAUTE KbM OT/ACIIHUTE PA3ACIIH ca C ONUCATEIICH XapakTep U He
OTpa3siBaT B I'bJIHOCT MOCTUTHATUTE PE3YJITATH B U3CJIEABAHETO (pasiel
BTOpPH, U3BOJI-1, pasznien TpeTH, u3Boj -1). (ONMHUCATEIHUAT XapaKkTep MOKe
Ia ce Mu30er’e, HampuMep B pas3desn TPeTH, U3BOJ | Taka: BMECTO -
NHxeHepHO-TEeXHUYECKOTO OCUTYpSIBaHE. ... J1a ce Hanuiie: /[[okazaxme, ue
MH)KEHEPHO-TEXHUYECKOTO OCUTYPSIBAHE. .. ).



[TocoueHuTe HEOCTATBIIM HE CE OTPa3ABaT BbPXY 3HAUMMOCTTA Ha PUHOCUTE
B AurcepTauuoHHus Tpya. ducepramnusTa e 3a1b1004€H U 100pe opopMeH HayueH
TPYA OT U3CIEABAHETO HA AKTyaJIeH MPOOJIEM U € C MOCTUTHATH 3HAYMMU HAyYHH
Y IIPWIOKHH PUHOCH.

11. 3akiouenue

JlucepTalOHHUAT TPy, pa3padOTEeH OT TOKTOpaHTa KanuTaH MBaH ATaHacoB
AtaHacoB € 337bJI00YEH 3aBbPIICH HAy4YeH TPy, KOWTO NMa TOJIIMO 3HAUECHUE B
U3CJE/IBaHUATA Ha CHELU(PUYHUTE MPOLIECH B YChBbPUICHCTBAHE HA CHCTEMATa
Ha UHXXCHEPHO-TEXHUYECKO OCUTYPSIBAHE IIPU ABAPUMHO-CIACUTEIIHU TEUHOCTH.
Pa3paboren € B mbiaHO chOTBETCTBUE ¢ M3ucKBaHUATa Ha 3APC B PenyOnuka
brarapus 3a npuaobuBaHe Ha oOpa3oBaTeiIHa U Hay4Ha CTEIEH ,,JJOKTop”, KaKTo
U B cpoTBeTCTBHE ¢ [IpaBmiHMKa 3a HErOBOTO NPWIOKEHWE W HOPMAaTHMBHATa
ypen6a na HBY ,,Bacui JleBcku®.

12. Ouenka Ha TUCEPTALMOHHUSA TPYI

Ha ocHoBaHMe Ha MOCTUTHATHTE HAYYHU M HAYYHO-NPWIOXKHH PE3YJATaTH ,
paBsl 3aKIOYNATENICH W3BOJ, Y€ AMCEPTALMOHHUS TPy NPHUTEKaBa HAyYHH U
MPUWIOKHU MPUHOCH U OTTOBaps Ha 3aKOHA 32 Pa3BUTHE HA aKaJIEMUYHHUS ChCTAB
B P. boarapus, [IpaBunnuka u Hapenoute 3a HeroBoto npuiarase B HBY ,,Bacun
JleBcku®.

[[anocTHaTa MU OLIEHKAa Ha JUCEPTAllMOHHMS TpPyd Ha TeMma
,» YCHBBPILIEHCTBAHE HA CUCTEMAaTa HAa MHKEHEPHO-TEXHUYECKO OCUTYpsSIBAHE TIPU
ABApUMHO-CIIACUTENIHN JEHHOCTU® € TOJIOKUTEIHA M Ha TOBAa OCHOBaHHUE
npennaraM Ha IlounTtaeMOTO HAaydyHO XypHW, Ja INPUCHAM HAa KanuTaH VBaH
AtanacoB AtanacoB: OHC ,,noktop” B O061acT Ha BUCIIETO 00pa30oBaHUE:
5. Texunuecku Hayku, [ Ipodecnonanno nanpasnenue: 5.13. O01110 UHKEHEPCTBO.
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REVIEW

by Professor, dsn.eng. Mihail Stefanov Haralampiev

of the dissertation work of Captain Ivan Atanasov Atanasov on the topic:
,Improvement of the system of engineering and technical support in emergency
and rescue activities” for awarding the educational and scientific degree ,,Doctor”,
field of higher education: 5. technical sciences, professional field: 5.13. general
engineering, doctoral program: construction, road and special machinery.

1. Relevance and significance of the developed scientific problem

With the climate changes that have occurred over the past thirty years,
natural disasters and accidents have significantly increased. The consequences are
accompanied by an increase in human casualties and material damage and the
need to improve and perfect crisis management systems and protect the population
and infrastructure. It is undeniable that the main factor in conducting emergency
and rescue operations is the use of engineering equipment in the event of natural
disasters and accidents. On this basis, the relevance of the chosen dissertation
topic has been correctly determined: ,,Improvement of the system of engineering
and technical support for emergency and rescue activities”.

2. General characteristics and structure of the dissertation work

The content of the scientific work is presented in: lists of illustrations and
tables, list of abbreviations and symbols used, introduction, presentation in three
sections, general conclusions, conclusion, scientific and applied contributions,
applied contributions, appendices, declaration of originality and a bibliographical
list of literary sources used with a total volume of 120 pages. Of these, the main
text — 113 pages.

The introduction presents the relevance of the research problem being
developed, its scientific significance and its practical applicability.



Section one presents the statement of the research task. Here, the historical
development of engineering machinery and rescue equipment is fully examined,
the dangers and disasters affecting engineering machinery in emergency and
rescue activities are analyzed, as well as the structure, means and organization of
the Engineering and technical support (ETS) in emergency and rescue activities.
The number of disasters by type of crisis event for the period 2013 - 2023 is
systematised.

An author's classification of the percentage ratio of disasters on the territory
of the Republic of Bulgaria is proposed, where it is emphasised that fires, floods
and transport accidents dominate, which places increased requirements on
engineering equipment in terms of passability, resistance to thermal and
hydrological impacts, as well as the possibility of rapid recovery after partial
damage.

It has been convincingly proven that in the analysed sources there is limited
information on the use of mobile repair vehicles in eliminating the consequences
of disasters, accidents and catastrophes, and the method for assessing the
influence of the technical service regime on the efficiency of the use of
engineering equipment has been insufficiently considered.

On this basis, a conclusion has been made, proving the relevance of the
topic, that no criteria and corresponding criterion models have been developed for
determining engineering and technical efficiency and defining parameters of the
system for engineering and technical support in emergency and rescue activities.

In section two, the author analyses the factors influencing the operability
and functional safety of mobile maintenance and repair vehicles in emergency and
rescue operations. A study was conducted on the classification and functional role
of mobile maintenance and repair vehicles in emergency and rescue operations;
internal factors determining the operability of engineering machines; external
factors and threats in the conditions of natural disasters and anthropogenic
incidents; methodologies for technical diagnostics and risk assessment of
engineering machines, as well as on an integrated model of the factors influencing
functional reliability.

Appropriately, in the interests of the study, the degree of operability and
functional reliability of engineering equipment was analyzed, as it was proven
that these factors are formed in conditions of high dynamics and uncertainty, in
which the impacts on the machines are realised simultaneously through internal
technical parameters, external physicochemical factors and risk impacts
determined by diagnostic methods.



It has been proven that the isolated assessment of the technical condition of
the units and aggregates is insufficient for reliable prediction of failures, since the
external operating environment and probabilistic-risk indicators have a significant
impact on the working resource and stability of engineering equipment.

It is emphasised that functional reliability should be considered as an
integral parameter that combines the technical condition of the environment and
risk impacts, and takes into account their simultaneous manifestation and
dynamics over time, which makes static assessments of technical serviceability
inapplicable in real emergency and rescue conditions. These statements argue the
need for an integrated analytical approach to assessing functional reliability,
allowing for quantitative representation of the condition, tracking its dynamics
and creating a methodological basis for modeling, failure prediction and
optimization of maintenance and resource provision.

Section three presents the modeling and optimisation of engineering and
technical support processes in emergency and rescue activities.

I consider the author's reasoned analysis of the problem areas in the
operation of engineering equipment; the development of a system of indicators
for assessing performance, as well as the formulation of integral coefficients for
assessing engineering and technical support (response time coefficient K t, repair
efficiency coefficient K r, autonomy coefficient K a). The comparative analysis
of the results and assessment of the effectiveness of the ITO show that the
developed integral model will enable its application both in a national and in a
coalition context. This is because it allows for an objective assessment of the
influence of mobile means for technical maintenance and repair on the functional
reliability of engineering equipment in emergency and rescue activities.

3. Characteristics of the scientific and applied scientific contributions
in the dissertation work

As a result of the development of the dissertation work, I accept as the
doctoral student's research results:

Scientific contributions:

1. The parameters with the strongest influence on the effectiveness of
engineering and technical support have been identified (response time,
repairability, logistical autonomy and resource availability).

2. The established dependencies defining engineering and technical support
as an integral system, subject to technical, logistical, external environmental and
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operational factors are applicable in formations for managing the consequences
of disasters and accidents.

3. A consistent methodological framework has been formulated for
implementing the developed model in real structures - identification of factors —
normalisation of indicators — calculation of — calculation of — interpretation of
results for decision-making.

4. The proposed development can be used for planning, modernization and
selection of optimal configurations (PSTOR) in engineering formations of the
Ministry of Defense, Ministry of Interior, General Directorate of Civil Defense
and jointly participating forces within NATO and the EU.

Scientific and applied contributions:

1. An original mathematical model has been developed for assessing the
operational efficiency of mobile technical maintenance and repair vehicles
(MTMRYV), expressed by the coefficient K op.

2. An original integral mathematical model has been developed for
assessing the functional reliability of the engineering and technical support
system, implemented by the coefficient K f.

3. The functional relationship between the local indicator K op and the
integral indicator K _f has been proven, which allows to trace the systemic effect
of MTMRY on the overall readiness of engineering equipment.

4. The K op and K _fmodels have been experimentally applied to compare
different configurations of engineering and technical support, and it has been
established that the inclusion of MTMRV leads to a significant increase in the
functional reliability of engineering equipment.

5. Interpretative threshold values and ranges for assessing the effectiveness
of the PSTOR and the functional reliability of the engineering and technical
support are justified.

4. Evaluation of the scientific results and contributions of the
dissertation work.

The scientific and scientific-applied contributions are the personal work of
the doctoral student, which have been achieved through the theoretical and
practical research conducted by him and represent a profound experience in
improving the system of engineering and technical support in emergency and
rescue activities.
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5. Evaluation of publications on the dissertation and authorship.

On the topic of the dissertation work, the doctoral student has presented four
author publications. They are in the nature of scientific reports, directly
corresponding to the topic of the dissertation. Two of them were published in the
Collection of Reports from the Annual University Scientific Conference of the
National University of Science and Technology ,,Vasil Levski” - 2024, and two
others in the Collection of Reports from the Scientific Conference ,,Near Space -
Common Goal” - 2025. In two of the reports, he is an independent author. In two,
he has one co-author. This shows that he is, in principle, the main developer of
the published information.

[ am not aware of any results of the research in the dissertation work being cited
by other authors.

6. Opinion on the presence or absence of plagiarism.

During my work as a member of the scientific jury, no signals have been
received, substantiated in writing according to the relevant legal procedure,
regarding the presence of plagiarism in the dissertation submitted for review.

7. Literary awareness and competence of the doctoral student.

In the process of developing the dissertation work, the author has correctly
used: publicly available literary sources - 72 (17 in Cyrillic authors and 55 in
Latin); of which: 3-laws, 3-regulations, 3-national programs.

Taking into account the specificity of the topic, its purpose, the tasks set,
the formulation of the working hypothesis, the volume, the diversity of the
information sources used, the dosed use of mathematical methods: theory of
complex systems, probability theory, mathematical modeling, methods of
mathematical statistics, theoretical (deductive) method and experimental
(inductive) method, it shows thoroughness in the preparation of the doctoral
student Captain Ivan Atanasov Atanasov in theoretical terms. This has given him
the opportunity, through the achieved scientific and scientific-applied
contributions, to renew and enrich the theory and practice of using engineering
technology in our country and in other countries.

8. Evaluation of the abstract
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The abstract is developed on the basis of the requirements established by
the Law on the Development of Academic Staff in Bulgaria and accurately reflects
the problems being developed, as well as the ways to solve them, which are
indicated in the dissertation work. Written in concise and clear language, the
abstract gives a comprehensive idea of the scientific value and practical
applicability of the achieved scientific, scientific-applied results and proposals by
the doctoral student.

9. Personal impressions of the doctoral student
I know the doctoral student, but I have no personal impressions of his activities.
10. Critical notes

Along with the positive aspects of the dissertation, there are also some
weaknesses:

* conclusions 1 and 2 to section one, according to the logic of the study it is
appropriate to combine them into one conclusion;

* some of the conclusions to the individual sections are of a descriptive nature
and do not fully reflect the results achieved in the study (section two, conclusion-
1, section three, conclusion -1). (The descriptive nature can be avoided, for
example in section three, conclusion 1 as follows: instead of - Engineering and
technical provision.... write: We have proven that engineering and technical
provision...).

The indicated shortcomings do not affect the significance of the contributions
to the dissertation. The dissertation is a thorough and well-formed scientific work
from the study of a current problem and has achieved significant scientific and
applied contributions.

11. Conclusion

The dissertation, developed by the doctoral student Captain Ivan Atanasov
Atanasov is a thorough completed scientific work, which is of great importance
in the research of the specific processes in improving the system of engineering
and technical support in emergency and rescue activities. It was developed in full
compliance with the requirements of Law on the Development of Academic Staff
in the Republic of Bulgaria for acquiring an educational and scientific degree
,Doctor”, as well as in accordance with the Regulations for its application and the
regulations of the ,,Vasil Levski” National Military University.
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12. Evaluation of the dissertation work

Based on the achieved scientific and scientific-applied results, I draw a final
conclusion that the dissertation work has scientific and applied contributions and
complies with the Law on the Development of the Academic Staff in the Republic
of Bulgaria, the Regulations and Regulations for its implementation at the ,,Vasil
Levski” National Military University.

My overall assessment of the dissertation work on the topic ,,Improvement
of the system of engineering and technical support in emergency and rescue
activities” 1s positive and on this basis I propose to the Honorable Scientific Jury
to award Captain Ivan Atanasov Atanasov: Educational and scientific degree
,Doctor” in the Field of Higher Education: 5. Technical Sciences, Professional
Field: 5.13. General Engineering.

. 2026T

Professor, dsn.eng. Mihail Haralampiev
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