HAIIMOHAJIEH BOEHEH YHUBEPCHUTET ,BACNJI
JIEBCKHIN”

5000 rp. Beaiuko TwopHOBO, OyJ1. ,,bBaArapus” Ne 76

PELEH3US

Ha JUcepTalMOHEH Tpy[ 3a npuaoousane Ha OHC ,,nokTop”
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M3BBHIUIAHOBU PEMOHTH Ha BHOPBKEHUETO U TeXHHUKaTa B bbirapckara apmus

H3roreua peuensusita: goil. a-p uwx. ['eopru I'eoprues Komutos,

Kar. ,,MexaHu3anus Ha 3emeaennero’ B ArpapeH yHuBepcurer - [lnosnus



1. Kparku OuorpaduyHu 1aHHU

Maiiop umxenep Becenun ['eoprues Unnmkos e poaen Ha 10.03.1991 r.
B rp. SIm601. Ot 2006-2010 ce e obyuasan B I1I" ,,Bacun JleBcku* rp. SIm6on B
XyMaHuTapeH npodui. 3aBbpiiBa 6akanaBbpcka crened B HBY ,,.Bacun JleBcku®
rp. Bemuko TwpHOBO chC crnenuanHocT ,,OpraHuzanus W YNpaBlIeHUE Ha
TaKTHYECKUTE MOIPa3/ICJICHUs 3a JOTUCTUYHO OCUTYpsiBaHe 110 ,,BoeHHo 1eno
u crneuuanHoct L JMuaycrpuanen wmenwmxkMmbHT mno IIH  5.13  ,,00mo
nwxeHepctBo mpe3 2015 r. IIpe3 nepuoaa 2015-2016 3aBbpiiBa MarucTbpcka

CTEIEH 10 ,, KOMIIIOTHPHU TEXHOJIOTUH 32 TPOEKTUPAHE .

Maiiop YunuxoB e Oun 3am. Komanaup camoxoaHa Oartapes B C.
Kabune, cien toBa ¢ 6un HavanHuk paOOTWIHHMIIA 32 PEMOHT Ha ONTHUYECKU
npubdopu B rp. Cnusen. IIpe3 2020 r. e Haznauen B HBY ,.B. JleBcku* kato
ACHUCTEHT B KarT. ,,YIPaBJIEHUE HA PECypcu U TexHosoruu*“. Kato acHCTEHT B
KaTeApara IMpenojaBa MO JUCHHUIUIMHUTE ,MexaHWka Ha MAalIHUHUTE,

,»ABTOMaTU3UpaHO Npoektupane’, ,IIponsBoacrteenu texnonoruun, ,,3bYT* u

JIPYTH.

3aunciieH B TOKTOpPAHTypa Ha caMOCTOsATeNTHA ToAroToBka, B [TH 5.13.

,,OOI110 MHXKEHEPCTBO, cIIell. ,,KoJleCHU, BEpHKHN MAIIIMHKA | JIOTUCTHKA .

2. AKTYaJIHOCT Ha pa3padoTBaHUsl AUCEPTANMOHEH TPYyJd H Ha

u3cJjieBaHusA npodieM

AKTyaJIHOCTTa Ha TUCEPTALMOHHUS TPY/]I CE ONPEAEIS OT HAPACTBALIUATE
M3UCKBAHUA KbM OINEPAaTUBHATA TOTOBHOCT, YCTOMYMBOCTTA U aBTOHOMHOCTTA HA
JIOTUCTUYHATA CUCTEMA HA bbarapckara apMus B yCIOBUATA HA JUHAMUYHA CPEIa
3a CUTYPHOCT, 4IeHCTBOTO Ha Penyosnka bearapus B HATO u Heo6xoaumocTTa
OT MMOCTUTAHE Ha CbBMECTUMOCT ChC ChIO3HUUYECKUTE CTaHAApTH. ChbBpEMEHHUTE

BOGHHM KOH(JIMKTM M KpPU3M T[OKa3BaT, 4Ye CHOCOOHOCTTa 3a Obp30



BB3CTAHOBABAHC Ha BBOPBKCHUCTO M TCXHHKATA € KPUTHYCH (l)aKTOp 3a

MOAABPIKAHC HA OOMHHUTE CIOCOOHOCTH U HCIIPCKBbCHATOCTTA HAa OIICPAIIHUUTC.

Oco0eHo 3HayuM cTaBa MPOOJIEMbT C U3BBHIIAHOBUTE (aBapUMHUTE)
PEMOHTH, KOUTO CE€ W3BBPIIBAT MPHU OTPAHUYCHH PECYPCH, BPEME M YECTO B
nosieBu yciioBusa. ChblllecTByBalllaTa CHCTEMa 33 TEXHUYECKO OOCIyKBaHE U
peMoHT B bbarapckata apmusi € OpUEHTHUpPaHA MPEANMHO KbM TPAIUIMOHHU
OpraHW3allMOHHU W TEXHOJOTUYHU PEIICHUs, KOETO BOJU JO 3aBHCHMOCT OT
IEHTPAJN3UPaHA JIOCTaBKH, YIBDKEHH CpPOKOBE 3a BH3CTAaHOBSIBAaHE Ha
TEXHUKATa ¥ HaMaJICHa OTIepaTHBHA I'bBKABOCT. T€31 OrpaHUUCHHUS CE TIPOSBSIBAT
0COOEHO SICHO TPW EKCIUIoATallMsATa Ha OCTapsBall O0pa3lld BHOPBKECHHE H
TEXHUKA, 3a KOUTO JMICBAT PE3EPBHM YacCTH WU IPOU3BOJCTBOTO UM €

IIPEKPATEHO.

B T031 KOHTEKCT U3ciae1BaHusAT POOJIEM 3a MOBUIIIABAHE HA KAallUTETa
3a U3BBPUIBAHE HA U3BBHILUIAHOBU PEMOHTH 4YpE3 BHEAPSIBAHE HA MHOBATHUBHU
texHonoruu karo CAD/CAM cucremu, amutuBHO Tmpou3BojcTBO (3D
npunThpane) u LIIY oOpaboTka mpuaoOMBa BUCOKA MpaKTHUECKa U HaydHa
3HAYMMOCT. MeXIyHapOaHUAT onuT Ha cTpanute uieHku Ha HATO nokasBa, ue
MPUJIAraHETO HA MOJOOHHU TEXHOJOTUH B PEMOHTHO-BbH3CTAHOBUTEIHATA IEUHOCT
BOJY /0 CBHUIECTBEHO CBHKpAIllABaHE HAa BPEMETO 3a PEMOHT, HaMaJlsiBaHE Ha

pPasxoauTC U IIOBUIIABAHC HA ABTOHOMHOCTTA Ha pPCMOHTHHUTC (I)OpMHpOBaHI/Iﬂ.

AKTyallHOCTTa Ha JUCEPTAMOHHMUS TpPyJ C€ 3acwiBa W OT
HEO0OXOIMMOCTTA 3a aJlallTUpAHE Ha PEMOHTHATA cucTeMa Ha beiarapckara apmust
KbM KOHIIEMIIUUTE 32 MOJYJHOCT, MOOWJIHOCT W JUTHTAIM3AINS, KAKTO U OT
MOTPEOHOCTTa OT MOBHINIABAHE HA KBAIU(UKAIMATA HA TEXHUYECKUS CHCTaB B
ChOTBETCTBHUE ChC ChBPEMEHHUTE TEXHOJIOTUYHU TeHACHIMU. PazpaboTBaneTo u
anpoOMpaHeTO Ha MOJCIH, aIrOPUTMHU M METOAUKH 3a M300p Ha ITOIXOJISINa
TEXHOJIOTHS NMPHY U3BBHILJIAHOB PEMOHT JOMPUHACS 32 B3eMaHETO Ha 00OCHOBAaHU

YIPABJICHCKH U TCXHUYCCKH PCHICHUA B pCaIHU CKCIJIOATAIIMOHHU YCIIOBUA.



B 00600mienue, AucepTallMOHHUAT TPYJ € aKTyaJeH KaKTO OT TJIeJIHA
TOYKa Ha MPAKTHYECKUTE MOTPEOHOCTH Ha bhiirapckaTa apmusi, Taka U B HaAy4eH
acIeKT, ThW Karo mpelmjara CbBPEMEHCH, NPHUIOKHM H CBBMECTHM ChC
crarnaprure Ha HATO moaxo 3a moBUIIaBaHe Ha €)EKTUBHOCTTA HA PEMOHTHO-
BBH3CTAHOBUTEIIHATA JICHHOCT M YKPEIBaHE HA OTOPAHUTEIHUTE CIIOCOOHOCTH Ha

CTpaHara.

3. ITo3naBam AUCEPTAHTHT CbCTOAHUETO HA npoﬁ.ﬂeMa H OIICHABA

JIM TBOPYECKH JTUTEPATYPHUS MaTepual.

B nucepranuonnus Tpya ca o6xBaHatu 86 nuTepaTtypHu u3TouHuKa. OT
TAX 32 TOKyMEHTa ca Ha ObATapcku e3ukK; 49 nurepaTypHu U3TOUYHUKA HA UYyXK]
€3UK U O OT HMHTEPHET CailToBe, CBBbP3aHU C M3CIIEJBAHETO Ha mpodiema U

IIOCTUTAHCTO Ha ITOCTAaBCHUTC IICJIN U 3aJa4U.

Jluteparypata e nmoaOpaHa MOIXOIAIIO0 32 HY>KIUTE Ha pa3paboTkaTa. B
mbpBa TJIaBa € pas3liielaHO CBhCTOSHUETO Ha MpodiieMa. AHAIM3UPAHO €
ChCTOSIHMETO Ha CHCTEMara 3a TEXHHMYECKO OOCTykBaHe W peMOHT. HampaseH e
00CTOEH MperJje/] Ha TEXHOJOTUUTE U METOJUTE 3a U3pa00TKa U Bb3CTAHOBSIBAHE

Ha MAallIMHHU CJICMCHTH, KAKTO KIIACHYCCKUTC, TaKa U CbBPCMCHHHA TAaKHBaA.

4. WM30panaTta MeTOAMKA HA W3CJeBaHE MOKe JIU /1a ajie OTTOBOP

Ha mocraBeHarTta meJ M 3a1a4u Ha JTUCCPTAIIMOHHUA TPYA.

N36panata MeToIMKa Ha U3CJEABAHE € aJICKBaTHA U HAIThIHO CIIOCOOHA
na nmanae oOOCHOBAaH OTIOBOP HAa TOCTaBEHATa IIEJT M MPOM3THUYAIINTE OT HEs
3alayd Ha JUCepTallMoHHMs Tpynd. Ts € choOpaseHa che crnernudukara Ha
U3CIIeIBAaHNS 00CKT — pPeMOHTHO-BBH3CTAHOBUTETHATA ICHHOCT Ha BOPHKCHHUETO
U TexHukara B bearapckara apmusi. Ima Bpb3Ka ¢ mpeamMeTa Ha U3CIEBAHETO —

BBb3MOXHOCTHUTC 34 IIOBHIIIABAHC Ha KallalUTCTa 34 HU3BbPIIBAHC Ha



HN3BBHIINIAHOBKU PCMOHTH 4YpPE3 BHCAPSABAHC HAa CbBPCMCHHU ITPOU3BOJCTBCHU U

JUTUTaJIHU TCXHOJIOTHH.

KoMOuHupaHusT XapakTep Ha METOJUKaTa BKIIOYBA AHAIUTUYHH,
EKCIEPUMEHTATHU U CPAaBHUTEJIHU METOAM U TI03BOJIsIBA KOMILJIEKCHO
pasriexxaaHe Ha TnpoOiema. AHalM3a Ha HOpMaTHBHaTa ypeaba wu
ChIllECTBYBalllaTa MpakTuka B bbarapckara apmus u crpanute wienku Ha HATO
OCUTYpSIBAT TEOpPETHUYHAa OCHOBa 3a (opMynHpaHEe Ha H3BOAHM OTHOCHO

CbCTOAHUCTO U OI'PAHUYCHUATA HaA HeﬁCTBaHlaTa CUCTEMA 34 PCMOHT.

[Ipunaranero nHa CAD wMopenupade, MeToau Ha OOpPaTHOTO
UHXXEeHepCcTBO U yucieHo Mmojenupane (MKE) naBa Bb3MOKHOCT 3a JE€TAIHO
W3CJIe/IBAaHE HAa KOHCTPYKTHBHUTE W SKOCTHH XapaKTepUCTHKU Ha H30paHu
CJIEMEHTH OT BBOPBKEHHUETO M TEeXHHUKaTa. MMa BB3MOXHOCT 3a OOEKTHMBHA
OIICHKAa Ha MPUTOJHOCTTa Ha BH3CTAHOBEHU WJIM HOBOM3PAOOTEHU JETailiu 3a

CKCILIOaTaluu:A B YCJIOBHUATA HA U3BBHIIJIAHOB PCMOHT.

ExcniepuMeHTamHaTa 4acT Ha M3CIEABAHETO, BKIIOYBAIAa N3pabOTBaHEe
Ha peajHu JAeTailu upe3 aauTuBHU TexHosioruu u L{I1Y o6paboTka, KakTo U
TAXHOTO (DYHKIIMOHAJIHO U SIKOCTHO U3MMUTBAHE, OCUTYPsIBa EMIIMPUYHA ITPOBEPKA
Ha IIOCTaBeHara xurore3a. llomydeHuTe pe3ysTaTH MO3BOJIABAT CPABHEHUE
MEXAYy TPAJUIMOHHA M WHOBATMBHU METOAM IO MOKA3aTEJIM KaTO BpEME 3a
ITPOM3BOACTBO, PA3XOAU, TEXHOJOTUYHA CIIOXKHOCT U NPHUIOKUMOCT B IIOJIEBU

YCJIOBHS.

CpaBHUTENTHUAT aHAIM3 U pa3pabOTEHUSAT MOJEN 3a MOJANOMAaraHe Ha
B3EMAHETO Ha PEIICHMs MTPU U3BBHIUIAHOBU PEMOHTH OCUTYpSBAT IpsiKa Bpb3Ka
MEXIY TEOPETUYHUTE U3BOJIM M MPAKTUUYECKOTO UM IpHIIOKEeHHE. MeTonukaTa
HE CaMO OTroBapsi Ha U3CJIEI0BATEICKUTE 3a]Ja4H, HO U BOJH J10 (popMyliMpaHe Ha
NPaKTUYECKA MPWIOKUMU NPENOPBKHA 3a IOBHUIIABAHE HA KamaluTeTa Ha

PEMOHTHHUTE (POPMUPOBAHMUSI.



B 3akmouenue cyuTaM, 4€ H36paHaTa MCTOJMKAa Ha H3CICABAHC €
HCJ’IGCT)O6P&3H&, JOCTAaTb4YHO BCCOOXBaTHA U Hay49HO 06OCHOBaHa, KaTo TiA
IMO3BOJIsIBA ITIOCTUTAHC HAa OCHOBHATA I CJI HA IMCCPTANMOHHUA TPY A U ITPCIOCTABA

HaJACKIHNU OTTOBOPH HA IMOCTABCHUTC U3CICAOBATCIICKN 3a1a1N.

5. KparTka aHAJTUTHYHA XapaKTePUCTHKA HA €CTECTBOTO U OLIEHKA
HA JJOCTOBEPHOCTTA HA MaTepHaJia, BbPXY KOWTO ce rpajasT MPUHOCUTE HA

ANUCEPTANUOHHUA TPYI.

MarepraimbsT, BBpXy KOUTO CE€ TpatsT NPUHOCUTE HA JUCEPTALHOHHMS
TPyHd, € C KOMIUIEKCEH XapakTep M o00XBallla HOPMAaTUBHHU, TEOPETHYHH,
EMIIMPUYHA W EKCIIEPUMEHTAJIHUM HW3TOYHULH, KOETO OCHUTYpsSBa HAJEkKIHA
OCHOBa 3a IIOCTMI'AaHE Ha IIOCTaBeHaTa Men M 3axadd. lsmonsBaHara
uHpopMallmoHHa 0a3a KakTO M MPAaKTHUYECKU JAaHHU OT JEHCTBAIIM PEMOHTHO-
BB3CTAHOBHUTEIHU (POPMHUPOBAHUS OCUTYPSIBAT BUCOKA CTEIEH Ha JOCTOBEPHOCT
IIPY aHajau3a Ha OpraHU3alMOHHATa paMKa U perjaMeHTalusaTa Ha PEMOHTHATA
nerHocT. Te3n M3TOYHUIM ca OPUIMATHH, AKTyaIHU U C MpsKa MNPUIOKUMOCT
KbM M3CIEABAaHUS MPOOJIEM, KOETO TrapaHTUpa KOPEKTHOCT Ha HANpPaBEHUTE

HU3BOOH.

HayuHo-TeopeTuuHMSIT MaTepuan € moadpaH OT YTBBPJASHU aBTOPH U
M3TOYHUIIM B OOJACTTa HAa TEXHUYECKOTO OOCIy»XBaHE, JOTHCTHUKATa W
PEMOHTHOTO MPOM3BOJICTBO, BKIIOUUTEIHO TPYJIOBE, U3MOJI3BaHU B IIPaKTUKATA.
ToBa ocurypsiBa ChbIOCTABUMOCT M METOJIOJIOTUYHA TMOCJIEAOBATEIHOCT MPU

aHalin3a Ha CbBPEMCHHUTEC MOAXOAN U TCXHOJIOIHH.

ExcniepumeHTaniHata yact Ha u3chenBaHero, BriouBama CAD
MOJICITUPAHE, YHCICHH aHalu3u M W3pabOoTBaHE Ha peagHd JACTaliaum upes3
angutuBHU TexHosnoruu u IIITY oOpabGoTka, ocurypsiBa BHCOKa CTENEH Ha
MIPOBEPUMOCT U BB3IPOU3BOANMOCT Ha pe3ynrarure. M3nomsBanute codpTyepHu
U TEXHOJIOTMYHHU CpEJICTBA Ca HHAYCTPUAIHO YTBBPJICHH, a TOJYUYEHHUTE

pe3yaTaTH ca MOJI0KEHU Ha CPAaBHUTENICH U (DYHKIIMOHAJIEH aHAJIN3.



B 0000menne cuntaM, Y€ W3MOJA3BAHUAT MaTepuall € HaJekKIcH,
JOCTAaThYHO MPEACTABUTEICH M C BHCOKA CTEMEH Ha JOCTOBEPHOCT, KOETO
M03BOJIIBA (POPMYJIMPAHUTE B JUCEPTANMOHHHS TPYJ HAYYHH H HAYYHO-
NPWIOKHU TIPUHOCH Ja OBJaT apryMEHTHPaHH, OOOCHOBAHU WM IPAKTHYCCKH

MPUIOKUMHU.
6. OueHka Ha NPUHOCUTE B INCEPTAIMOHHUSA TPY/.

HpI/IHOCI/ITe B JUCCPTALIMOHHUA TPYyAd UMAT U3PA3CH HAYYHO-IIPUIIOKCH
XapaKTECp U Ca HACOYCHHW KbM PCIIABAHC HA AKTyaJICH M IPAKTHUYCCKHU 3HAYHM
HpO6JI€M, CBbp3aH C IIOBHIIABAHC Ha KallaOUuTCTa 3a H3BHPIIBAHC HaA
HN3BBHIINIAHOBHU PCMOHTH HAa BHOPBIKCHHUCTO U TCXHUKATA B BTJJ'IFapCKaTa apMus.
Te ca (bOpMYJIHpaHI/I Ha OCHOBATa Ha 3a,Z[T)JI60‘-I€H dHAJIN3 Ha ChbIICCTBYBAIllaTa
CHCTCMA 3a TCXHHUYCCKO 06CJ'Iy7KBaH€ U PCMOHT, CBIIOCTABCHA C IIPAKTHKHUTC H

cTaHmaptuTe Ha ctpanute 4wieHku Ha HATO.

Hay4yHHO-TIpWJIO)KHUTE TIPUHOCU C€ U3pa3siBaT B CUCTEMAaTU3UpPaHE U
pa3BUTHE Ha TMOJAXOAM 3a OIEHKAa Ha TMPUTOJHOCTTA Ha CHhBPEMEHHHU
MIPOU3BOJICTBEHU TEXHOJOTUH — aIUTUBHO Mpon3BoAcTBO, CAD/CAM cuctemu u
LITY o6paboTka — 3a MPHUJIOKEHUE B YCIOBUATA HA BOCHHMS pEeMOHT. Upes
MpUJIaraHeT0 Ha YHCICHM METOJIM M 00paTeH HMHXXCHEPHHT € 00OCHOBaHA
Bb3MOKHOCTTAa 32 BB3CTAHOBSIBAHE U U3pa0OTBaHE Ha (YHKIIMOHAITHO

CKBHBAJICHTHHU ﬂeTaﬁHH ITIpH CIIa3BaHC HA CKCINIOATAIMOHHHUTC U3NCKBAHMA.

[IpunoxHuTe TNPUHOCHM Ca CBBpP3aHM C  pa3pabOTBAaHETO W
eKCIepUMEHTalIHaTa anmpoOalusl Ha TEXHOJOTUYHHU PElICHUs 32 U3BBHILJIAHOBU
PEMOHTH, BKJIFOUUTEIIHO MOJIE] 3a MOANoMaraHe Ha B3eMaHETO Ha pelieHUsl Ipu
n300p Ha TOAXOJSINA TEXHOJOTHS B 3aBUCUMOCT OT BPEMEBH, PECYpCHU H
eKCIUTIOATallMOHHU orpaHndeHus. PazpaboTeH e anropurbM, KOMTO MOXe Aa Oblie
U3MOJI3BaH OT PEMOHTHUTE (POPMHUPOBAHUS 32 ONTUMHU3MPAHE HA PEMOHTHUTE

IMpOHCCH U ITIOBHUIITABAHC HA TAXHATA aBTOHOMHOCT.



[Ippemam, Ye AUCEPTAUMOHHUAT TPYyA ChAbPKA OPUTMHAJIHM,

000CHOBaHU M MPAKTUYECKU 3HAYUMU TPUHOCH, TIOCTUTHATH JTUYHO OT HETO.
/. IlpeneHka HA My0JUKALNMUTE MO JUCEPTANMOHHUS TPY.

[IpencraBenn ca nBa Opost MyOJIMKAIMU IO TUCEPTALMOHHHS TPYI.
JIBaTa toKJaza ca caMOCTOSITENTHU B Hay4YHa KoH(pepenius ,,Xemyc* npe3 20222

n 2023 T.

CrprimacHo 3akoHa 3a pa3BUTHE Ha akaJeMUYHUSl chCcTaB B PemyOinka
boarapust u I[lpaBuiiHMKa 32 HETOBOTO MpHJIAraHe, ca MOKPUTH MUHUMAIIHUTE
n3ucKkBaHus 3a npunoousane Ha OHC ,,nokTop* B mpoheCHOHAIIHO HAIIPABIICHHUE

5.13.,,001110 HHXXEHEPCTBO .

He ca MNpCaACTAaBCHU A0KAa3aTCJICTBA 3d HUTHPAHC HaA HY6JII/IKaI_II/II/IT€ oT

JIpYTH aBTOPY B CTpaHaTa U 4y KOHHA.

8. M3no/a3BaHe Ha pe3yJTaTuTe OT JAUCEPTALMOHHMA TPYyA B

HaydYHaTa H CONHAJIHATA IIPAKTHKA.

Pesynrartute OT qucepTauMOHHUS TPYyA UMAT KAKTO HAyYHO-IIPUIIOKHA,
Taka ¥ OTYETIMBA IPAKTHYECKAa HACOYEHOCT, KOETO Ch3/1aBa MPEANOCTABKUA 3a
TAXHOTO M3M0JI3BaHE B HAyYHAaTa U COLIMAIIHATA MPAKTHUKA, CBbpP3aHa c oTOpaHara,

CUTYPHOCTTAa U TCXHUYCCKOTO OCHUI'YPABAHC.

B HayuyHaTa mnpakTHKa TMOJy4YE€HUTE pe3yJTaTh Morar naa Obaar
W3MOJI3BAaHM KaTO OCHOBA 3a IMIO-HATATBIIIHM W3CJIEJABaHMUS B 00JIacTTa Ha
TEXHUYECKOTO OOCTYy>KBaHE U PEMOHTHO-BH3CTAHOBHUTENHATA JIEMHOCT Ha
BbOPHKEHUETO M TEeXHHKara. Pa3zpaboreHuTe MOJACIM, aJTOPUTMH U
METOJUYECKH TOIXOAM 3a U300p Ha MOAXOAIA TEXHOJIOTHS MTPU U3BHHILJIAHOBU
PEMOHTH MOTaT J1a ObIAT HAATPAXKIAHU U aIallITUPAHU 3a APYTH BUIOBE 00iTHA U
CreliMajHa TEXHWKA, KAaKTO W 3a pPa3jIM4HU EKCIUIOATAIIMOHHU YCJIOBUA.

HpeI[CTaBCHI/ITe dHaJIu3n MW CKCIICPUMCHTAJIHU PC3YJITaATH JOINPHUHACAT 3a



oboraTsBaHe Ha HAay4YHOTO IIO3HAHUC B obnacTTa Ha IMPUIIOKHOTO MHKCHCPCTBO,

JIOTUCTHUKATA U AIUTUBHOTO IIPOU3BOJACTBO B OT6paHI/IT€JICH KOHTCKCT.

B coumanHara v mpakTHdeckara MpakTHKa Ha OTOPAHUTENIHUS CEKTOp
pe3ynTaTuTe Morar fa ObJaT W3MOJI3BaHU MPSKO B JEHHOCTTa HA PEMOHTHHTE
dbopmupoBanus Ha bbirapckara apmusi upe3 BHEApSBAHE HA MPEAJIOKEHUTE
TEXHOJIOTUYHU PELICHUS M OpraHru3allMOHHNU MojieNii. ToBa Cch371aBa Bb3MOKHOCT
3a MOBUIIIAaBaHE Ha KamaruTeTa ¥ MOBUIIaBaHEe Ha KBATM(UKAITUATA HA IEpCOHATA
3a M3BBHPIIBAHE Ha HM3BBHIUIAHOBM PEMOHTH, CBhKpalllaBaHE Ha BpPEMETO 3a
Bb3CTAHOBSIBAHE HAa TEXHHMKAaTa U HaMaJsiBAHE HAa 3aBUCHUMOCTTAa OT BBHHIIHU

A0CTaBUYMIM Ha PE3CPBHU YaCTH.

B 3akmrouenue CuuTaM, 4€ PC3YyJITATUTC OT JUCCPTALIMOHHUA TPpYyd UMatT
pCaJICH IMOTCHHOHAJI 3a IIPAKTHYCCKO BHCAPABAHC W HAYYHO Pa3BHUTHUC, KATO
TAXHOTO HM3IIOJI3BAHC B Hay4dHarTa, O6pa3OBaTCHHaTa H collMaIHaTa ITPaKTHKa
JOIIpHHACA 3a MOACPpHHU3alMATA W IIOBHIIABAHCTO Ha e(beKTI/IBHOCTTa Ha

cUCTEMAaTa 3a TEXHUYECKO 00CIIy’KBaHE U PeMOHT B bbiirapckarta apmusi.

9. MoTuBHpaHM NMPENOPBKHU 32 ObAENI0 U3M0JI3BAHE HA HAYYHHUTE

N HAYYHO-IIPUWIOKHUTE IIPUHOCH.

Ha ocHoBaTa Ha MOCTUTHATUTE pe3yATaTH U HOPMYJIUpPAHUTE HAYUYHU U
HAaY4YHO-TIPWJIOKHHU IIPUHOCH B JAUCEPTALMOHHUS TPYZ MOrar Ja CE€ HampaBsAT

CJIEIHUTE MOTUBUPAHU NPETNOPHKHU 32 TAXHOTO OBACILIO U3IOJI3BAHE U PA3BUTHE:

-BHenpsiBane B mpakTHKaTa Ha PEMOHTHUTE (POPMUPOBaHUS Ha

bearapckara apmus.

-IIpenopbuBa ce moeTanmHO BHEIpsiBaHE Ha Pa3pabOTEHUTE METOIUKH,
QJITOPUTMU U MOJICNIU 3a M300p HAa TEXHOJOTUS MPU U3BBHIJIAHOBU PEMOHTH B
JIEHHOCTTa Ha PEMOHTHO-BH3CTAHOBHUTEIHUTE (hOopMHpOBaHus. ToBa 111e O3BOIH

CbKpallaBaHC Ha BPCMCTO 3a BB3CTAHOBSABAHC HA TCXHHKATA, ITOBHIIABAHC Ha



dABTOHOMHOCTTa Ha PCEMOHTHUTC CKUIIM W OIITUMHU3HUPAHC HaA PECypCUTC B

YCIOBUATA HA OTPAHUYCHU JOCTABKH.

-PasmupsiBane Ha NPUIIOKEHUETO KbM APYyrd o0pasli BhOPHKEHUE U

TCXHHUKA.

-Hayuynute pesyntaTy W NOPWIOKEHHTE NOAXOAM Morar naa Obiaar
aJalTUpaHd M W3IMOJI3BAaHU IIPU PEMOHTA Ha JPYrd BHJIOBE OpOHETAaHKOBA,
aBTOMOOMJIHA U CIIEIUaJIHA TEXHHMKA, BKIIOYUTEIHO CHUCTEMHU C OIpaHUYEHA
HaJIMYHOCT HA PE3E€PBHU YacTU. T0OBa pa3lnpsBa MPAKTUYECKATA TPUIOKUMOCT

Ha JUCCPTAIMOHHUA TPYA U IIOBHUIIIABa HCTOBATA YCTOﬁqHBOCT BBB BPCMCTO.

-Hanrpaxcz[aﬂe Ha HAYYHUTC IIPHUHOCH YPC3 ITOCIACABAIIN U3CJIICABAHMNA,
HAaCOYCHU KbM OIITHMH3AIUA Ha MaAaTCpuaiv, TCXHOJOIHMYHH IIapaMCTpu H
HaJCKAHOCT Ha HeTaﬁHH, I/I3pa6OTCHI/I upe3 aJUTUBHU U CY6TpaKTI/IBHI/I
TCXHOJIOTHH, C OIJICA TAXHOTO IIO-IIUPOKO IIPUJIOKCHHC B YCIIOBHATA HA BOCHHA

€KCIUIOATALIUS.
-CpTpyIHUYECTBO C HAYYHU U UHAYCTPUAIHU ITAPTHHOPH.

10. ABTopedepaTbT HANpaBeH JH € CbIJACHO HM3HCKBAHUATA,
NPaBUJIHO JIM OTPa3siBa OCHOBHHUTE II0JIOKEHHMS M HAyYHHUTE NPUHHOCH B

AUCEPTALMOHHUSA TPyA?

[IpencraBenusaT 3a oreHka aBTopedepar € B o0em Ha 37 CTpaHUIIH.
OtroBapss Ha W3UCKBaHUATA 3a OQPOpPMIICHHWE W OTpa3siBa B IbJIHA CTEICH

ChABPKAHUETO HA TUCEPTALMOHHU TPYA.

11. IlpenopbKku.
- PasmmpsiBane Ha emnupuyHaTa 0asza. bu 6mio 1enecbo006pa3Ho B Obaen
U3CTIeIBAaHUS /12 C€ pasllIMpH 00XBaThT HAa EKCIIEpUMEHTAIHATA YacT Ype3
BKJIFOUBAHE Ha IMO-TOJIAM OpOM JIETalJIM M arperatu OT pa3IMuHu o0pa3iu

BBOPBKCHHUC U TCXHHUKA.
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[To-3agpyiOoUeH  aHamM3  HA  eKCIUIOATAI[MOHHATA  HAJEKTHOCT.
[IpenopbunTeIHO € Ja CE M3BBpIIAT JBITOCPOYHM H3IUTBAHUS Ha
BH3CTAHOBCHUTE YpPE3 HWHOBATUBHU TEXHOJOTUU JCTAIM B pEATHH
eKCIUTIOATAIIMOHHN yCJIOBHs. ToBa OM TMO3BOJMIIO TO-TOYHA OIEHKA Ha
TAXHATA HM3HOCOYCTOMYMBOCT, HAJCKJIHOCT M  IIOBEJICHHUE IIPH
MPOIBIDKATEITHO HATOBAPBAHE.

M koHOMHYECKa OIICHKA B TO-IIMPOK BPEMEBU XOPH30HT. BBIpeku ue ¢
HaIlpaBEH aHaJW3 Ha Pa3XOJWTE 3a MPOU3BOJICTBO M BPEME 3a PEMOHT,
JTOMBIHUTETHA olleHKa Ha )ku3HeHus nukbia (Life Cycle Cost) 6u gana no-
IbJIHA KapTHHA 3a MKOHOMHUYECKaTa €(PEKTHMBHOCT Ha MPEII0KCHUTE
TEXHOJIOTHYHU PEIICHMUS.

[To-sicHO pa3zrpaHnYaBaHe MEXITY €KCIIEPUMEHTAIHA U CEPUMHM PEIIICHHS.
B HsiKOM YacTu Ha M3JI0KEHHETO € BBb3MOXKHO IO-5ICHO Jia c€ MoauepTae
pasTpaHUYCHUETO MEXKIY EKCIICPUMEHTATHO anmpoOHpaHu pEIICHHUs |
TaKuBa, KOUTO Ca TOTOBH 3a IMIPAKTHYECKO BHEPSABAHE, C 1€ U30sTBaHE Ha
pa3IMYHU UHTEPIPETAIIMN OT CTpaHa Ha MPAKTUKATA.

CTpyKTypHH U TEPMHUHOJIOTUYHH YTOUHECHH. Ha oTaenHn Mecra B TekcTa
MOTaT Jia C€ HapaBsAT PeIAKIIMOHHHA U TEPMUHOJIOTHIHH MPEIU3UPAHUS 32
Mo-roJisiMa  SICHOTAa W TIOCIIEIOBAaTEIHOCT, ©Oe3 ToBa Ja 3acsra
ChAbpIKaTeIIHaTa CTOMHOCT Ha U3CJICABAHETO.

12. JIuuHu BreyaTJIeHUsl.

He nosnaBam nmuyHo Maiiop uHxk. Becenmun Ywimkos. JInunute mu

BIEYATJICHHS Ca CBBP3aHU U3LSJIO C MPEAOCTABEHUS] MU 3a PEIICH3U MaTepHUall.
[IpaBu  BmeuarneHue  TPaBUIHOTO  (GOpPMyJIUpaHe Ha  3aJa4uTe W
MOCJIEIOBATETHOCTTA MPY U3IIBJIHEHUETO UM. BCMUYKO TOBa Me Kapa Jja MUCIIS, 4e
Maiop UMIMKOB € HM3rpaJicH HAy4YeH CHEUHUAINCT IO PEMOHTH MOJJIPBKKA Ha

TCXHHUKATa.

13. 3akarouyenue.
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OTuMTailki CTOMHOCTTAa Ha NPEIOCTABEHUTE MU MaTepHald, KOUTO ca
KOMIIJIEKCHOTO HAy4yHO M3CJE[BaHE, OpPHUEHTHUPAHO KbM CBBPEMCHHHTE
W3HMCKBAHMS TPEIABSIBaHM KbM MOJIEpHU3alMATa Ha bearapckara apmusg u
CbOOpa3sBailku ce ¢ aKTyaJIHOCTTa, 3HAYMMOCTTa Ha pa3padoTKaTa v U3JI0KEHUTE
IIPUHOCH Ha CYUTaM, Y€ MPEACTABEHUAT MU AUCEPTALMOHHUA TPy OTTOBaps Ha
m3uckBanusaTa Ha 3PAC 3a npucwxaane OHC ,,moxtop®.

Bb3 OCHOBa Ha TIOpEH3JIOKEHOTO JaBaM IIOJIOKUTEIHA OLEHKA |
npeiaram Ha [lountaemoro Hayuno xypu na npuchau OHC | jokTop® Ha
Becenun ['eoprueB YumiukoB, B 00JacT Ha BUCIIETO 0Opa3oBaHHE - O.
,» ] EXHUYECKM HAayKH'‘, HayyHa CHELHUAIHOCT ,,KoJIeCHH, BEPM>KHM MallMHU U

Joructuka‘ 3a npodecruonanHo HampasieHue 5.13 00110 HHKEHEepCTBO .

22.12.2025 .

PeleH3eHT: ...,
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1. Brief curriculum vitae

Major Engineer Veselin Georgiev Chilikov was born on 10.03.1991 in
the city of Sofia. Yambol. From 2006 to 2010 he studied at Vasil Levski
Vocational High School in Sofia. Yambol in humanitarian profile. He graduated
with a bachelor's degree from the National Military University "Vasil Levski" in
Sofia. Veliko Tarnovo with a degree in Organization and Management of Tactical
Units for Logistics Support in Military Affairs and a specialty in Industrial

Management under PN 5.13 "General Engineering™ in 2015.

Major Chilikov was deputy. Commander of a self-propelled battery in
the village of Kabile, then he was Head of a workshop for the repair of optical
devices in the town of Kabile. Sliven. In 2020 he was appointed to the National
Military University "Vasil Levski" as an assistant in dep. "Resource and
Technology Management". As an assistant professor at the department, he teaches
in the disciplines "Mechanics of Machines”, "Computer-aided Design",

"Production Technologies", "Health and Safety" and others.

Enrolled in doctoral studies on independent training, in PN 5.13.

"General Engineering"”, speciality "Wheeled, Tracked Machinery and Logistics".

2. Relevance of the developed dissertation and the problem under

study

The relevance of the dissertation is determined by the growing
requirements for the operational readiness, stability and autonomy of the logistics
system of the Bulgarian Army in a dynamic security environment, the
membership of the Republic of Bulgaria in NATO and the need to achieve
compatibility with allied standards. Modern military conflicts and crises show that
the ability to quickly restore weapons and equipment is a critical factor in

maintaining combat capabilities and continuity of operations.



Especially significant is the problem of unscheduled (emergency)
repairs, which are carried out with limited resources, time and often in field
conditions. The existing maintenance and repair system in the Bulgarian Army is
oriented mainly towards traditional organizational and technological solutions,
which leads to dependence on centralized supplies, extended terms for the
restoration of equipment and reduced operational flexibility. These limitations are
particularly evident in the operation of obsolete weapons and equipment for which

spare parts are missing or their production has ceased.

In this context, the studied problem of increasing the capacity to carry
out unplanned repairs through the implementation of innovative technologies
such as CAD/CAM systems, additive manufacturing (3D printing) and CNC
machining acquires high practical and scientific significance. The international
experience of NATO member states shows that the application of such
technologies in repair and restoration activities leads to a significant reduction in

repair time, cost reduction and increase in the autonomy of repair formations.

The relevance of the dissertation is also strengthened by the need to adapt
the repair system of the Bulgarian Army to the concepts of modularity, mobility
and digitalization, as well as by the need to improve the qualification of the
technical staff in accordance with modern technological trends. The development
and testing of models, algorithms and methodologies for the selection of
appropriate technology for unscheduled repairs contributes to the adoption of

justified management and technical decisions in real operating conditions.

In summary, the dissertation is relevant both from the point of view of
the practical needs of the Bulgarian Army and in the scientific aspect, as it offers
a modern, applicable and compatible with NATO standards approach to
increasing the efficiency of repair and restoration activities and strengthening the

country's defense capabilities.



3. Does the dissertation student know the state of the problem and

does he creatively evaluate the literary material?

The dissertation covers 86 literary sources. Of these, 32 documents are
in Bulgarian; 49 literary sources in a foreign language and 5 from Internet sites
related to the study of the problem and the achievement of the goals and

objectives.

The literature has been selected appropriately for the needs of the
development. Chapter One discusses the state of the problem. The state of the
maintenance and repair system is analyzed. A detailed review of the technologies
and methods for manufacturing and restoration of machine elements, both

classical and modern ones, has been made.

4. Can the chosen research methodology provide an answer to the

goals and objectives of the dissertation?

The chosen research methodology is adequate and fully capable of giving
a reasoned answer to the set goal and the resulting tasks of the dissertation. It is
consistent with the specifics of the studied object - the repair and restoration of
weapons and equipment in the Bulgarian Army. There is a connection with the
subject of the study — the possibilities for increasing the capacity to carry out
unscheduled repairs through the introduction of modern production and digital

technologies.

The combined nature of the methodology includes analytical,
experimental and comparative methods and allows for a complex consideration
of the problem. The analysis of the legal framework and the existing practice in
the Bulgarian Army and NATO member states provide a theoretical basis for
formulating conclusions about the state and limitations of the current repair

system.



The application of CAD modeling, reverse engineering methods and
numerical modeling (MF) allows for a detailed study of the design and strength
characteristics of selected elements of weapons and equipment. There is an
opportunity for an objective assessment of the suitability of restored or newly

made parts for operation in the conditions of unscheduled repairs.

The experimental part of the study, including the production of real
details through additive technologies and CNC machining, as well as their
functional and strength testing, provides an empirical verification of the
hypothesis. The results obtained allow comparison between traditional and
innovative methods in terms of indicators such as production time, costs,

technological complexity and applicability in the field.

The comparative analysis and the developed model for supporting
decision-making in unplanned repairs provide a direct link between the theoretical
conclusions and their practical application. The methodology not only meets the
research tasks, but also leads to the formulation of practically applicable

recommendations for increasing the capacity of repair formations.

In conclusion, | believe that the chosen research methodology is
appropriate, sufficiently comprehensive and scientifically grounded, as it allows
achieving the main goal of the dissertation and provides reliable answers to the

research tasks set.

5. Brief analytical description of the nature and assessment of the
reliability of the material on which the contributions of the dissertation are
built.

The material on which the contributions of the dissertation are built is of
a complex nature and includes normative, theoretical, empirical and experimental
sources, which provides a reliable basis for achieving the set goals and objectives.

The information base used, as well as practical data from existing repair and



restoration formations, provide a high degree of reliability in the analysis of the
organizational framework and the regulation of the repair activity. These sources
are official, up-to-date and with direct applicability to the problem under study,

which guarantees the correctness of the conclusions made.

The scientific and theoretical material is selected from established
authors and sources in the field of maintenance, logistics and repair production,
including works used in practice. This ensures comparability and methodological

consistency in the analysis of modern approaches and technologies.

The experimental part of the study, including CAD modeling, numerical
analysis and production of real details through additive technologies and CNC
machining, provides a high degree of verifiability and reproducibility of the
results. The software and technological tools used are industrially validated, and

the results obtained are subjected to comparative and functional analysis.

In summary, | believe that the material used is reliable, sufficiently
representative and with a high degree of reliability, which allows the scientific
and applied contributions formulated in the dissertation to be reasoned, justified

and practically applicable.
6. Evaluation of contributions to the dissertation.

The contributions in the dissertation have a pronounced scientifically
applied character and are aimed at solving a topical and practically significant
problem related to increasing the capacity to carry out unscheduled repairs of
weapons and equipment in the Bulgarian Army. They are formulated on the basis
of an in-depth analysis of the existing maintenance and repair system, compared

with the practices and standards of NATO member states.

The scientific and applied contributions are expressed in the
systematization and development of approaches for assessing the suitability of

modern production technologies - additive manufacturing, CAD/CAM systems
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and CNC machining - for application in the conditions of military repair. Through
the application of numerical methods and reverse engineering, the possibility of
restoration and production of functionally equivalent parts in compliance with

operational requirements is substantiated.

The applied contributions are related to the development and
experimental testing of technological solutions for unscheduled repairs, including
a model to support decision-making in the selection of appropriate technology
depending on time, resource and operational constraints. An algorithm has been
developed that can be used by repair formations to optimize repair processes and

increase their autonomy.

| accept that the dissertation contains original, substantiated and

practically significant contributions made by him personally.
7. Assessment of the publications of the dissertation.

Two publications on the dissertation are presented. The two papers are

independent in the Hemus Scientific Conference in 20222 and 2023.

According to the Law on the Development of the Academic Staff in the
Republic of Bulgaria and the Regulations for its Implementation, the minimum
requirements for acquiring the degree of Doctor in the professional field 5.13 are

covered. "General Engineering".

No evidence has been provided for citing the publications by other

authors in the country and abroad.

8. Use of the results of the dissertation in scientific and social

practice.

The results of the dissertation have both a scientific-applied and a distinct
practical orientation, which creates prerequisites for their use in scientific and

social practice related to defense, security and technical support.



In scientific practice, the results obtained can be used as a basis for
further research in the field of maintenance and repair and restoration of weapons
and equipment. The developed models, algorithms and methodological
approaches for choosing the appropriate technology for unscheduled repairs can
be upgraded and adapted for other types of combat and special equipment, as well
as for different operating conditions. The presented analyses and experimental
results contribute to the enrichment of scientific knowledge in the field of applied

engineering, logistics and additive manufacturing in a defense context.

In the social and practical practice of the defense sector, the results can
be used directly in the activities of the repair formations of the Bulgarian Army
through the implementation of the proposed technological solutions and
organizational models. This creates an opportunity to increase the capacity and
improve the qualification of personnel to carry out unscheduled repairs, shorten
the time for restoration of equipment and reduce dependence on external suppliers

of spare parts.

In conclusion, | believe that the results of the dissertation have real
potential for practical implementation and scientific development, and their use
in scientific, educational and social practice contributes to the modernization and
increasing the efficiency of the maintenance and repair system in the Bulgarian

Army.

9. Motivated recommendations for future use of scientific and

applied scientific contributions.

On the basis of the results achieved and the formulated scientific and
applied contributions in the dissertation, the following motivated

recommendations can be made for their future use and development:

- Implementation in the practice of the repair formations of the Bulgarian

Army.



-It is recommended to gradually implement the developed
methodologies, algorithms and models for choosing technology for unscheduled
repairs in the activities of the repair and restoration formations. This will reduce
the time for the restoration of equipment, increase the autonomy of repair teams

and optimize resources in the face of limited supplies.

- Extension of the application to other samples of weapons and

equipment.

-The scientific results and applied approaches can be adapted and used
in the repair of other types of armored, automotive and special equipment,
including systems with limited availability of spare parts. This expands the

practical applicability of the dissertation and increases its sustainability over time.

- Upgrading the scientific contributions through follow-up research
aimed at the optimization of materials, technological parameters and reliability of
parts made by additive and subtractive technologies, with a view to their wider

application in the conditions of military operation.
- Cooperation with scientific and industrial partners.

10. Is the abstract made in accordance with the requirements, does
it correctly reflect the main points and scientific contributions in the

dissertation?

The abstract submitted for evaluation is 37 pages long. Meets the

requirements for layout and fully reflects the content of dissertations.
11. Recommendations.

1. Expansion of the empirical base. It would be appropriate to expand the
scope of the experimental part in future studies by including a larger
number of parts and assemblies of different types of weapons and

equipment.



More in-depth analysis of operational reliability. It is recommended to
carry out long-term tests of the parts restored using innovative technologies
in real operating conditions. This would allow for a more accurate
assessment of their wear resistance, reliability and behavior under

prolonged load.

Economic valuation over a wider time horizon. Although an analysis of
production costs and repair time has been made, an additional Life Cycle
Cost estimate would give a more complete picture of the cost-effectiveness

of the proposed technological solutions.

Clearer distinction between experimental and serial solutions. In some parts
of the presentation, it is possible to highlight more clearly the distinction
between experimentally tested solutions and those that are ready for
practical implementation, in order to avoid different interpretations by

practice.

Structural and terminological clarifications. Editorial and terminological
refinements can be made in some places in the text for greater clarity and

consistency, without affecting the content value of the research.
6. Personal impressions.

| do not personally know Major Eng. Veselin Chilikov. My personal

impressions are entirely related to the material provided to me for review. The

correct formulation of the tasks and the sequence in their implementation are

impressive. All this makes me think that Major Chilikov is a well-established

scientific specialist in repairs and maintenance of equipment.

7. Conclusion.

Taking into account the value of the materials provided to me, which are a

complex scientific research, oriented to the modern requirements for the

modernization of the Bulgarian Army and taking into account the relevance,
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significance of the development and the presented contributions of the Bulgarian
Army, | believe that the dissertation presented to me meets the requirements of
the Law on Scientific and Technological Studies for awarding the degree of

Doctor.

Based on the above, | give a positive assessment and propose to the
Honorable Scientific Jury to award the degree of Doctor to Veselin Georgiev
Chilikov, in the field of higher education - 5. "Technical Sciences", scientific
specialty "Wheels, Chain Machines and Logistics" for the professional field 5.13

"General Engineering".

22.12.2025

Reviewer:
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