PE3IOMETA

Ha Hay4YHHUTE TPYJIOBE U IyOJUKALMH
Ha KanuTaH 1-p uHkK. SlHa Jumutposa Jlumurposa,

MPEJACTABEHU 3a PELCH3UPaHE MIPU YUacTHE B KOHKYPC 3a 3a€MaHe Ha akaJeMHUYHa
JUTBKHOCT ,,J[o11eHT” B 0071aCT Ha BUCIIETO 0Opa3oBaHue 5. ,, TeXHUYEeCKH HAYKH
npodecronanto HanpasieHue 5.1. ,,MammHHO HHKEHEPCTBO ™ 32 HYKIUTE Ha
Kareapa ,,BropbiKeHHe U TEXHOJOTHH 3a TPOSKTUpaHe” BbB (PaKynaTeT ,,ApTUuiepus,
ITIBO u KC” na HBVY ,,B. JIleBcku”, 005iBeH ChC 3aroBel HA MUHUCTBpa Ha
orOpanaTta Ne OX-798 ot 26.08.2024 r. u ny6snukyBaH B J[bp>kaBeH BecTHUK Op. 79
ot 17.09.2024 .

1. Jlucepranusi, apTopedepar ¥ nyoJMKAIMH, IUTHPAHHU B TUCEPTAIMSTA.

He ce peuensupar!

2. TpyaoBe N0 HOMEHKJIATYPHATA CHENUAJTHOCT.

2.1. MoHorpaduun, yaeOHM mocoOUs M Y4eO0HO-MeTOANYCCKH Pa3PA0OTKH.

2.1.1. Monorpaguuen tTpya Ha Tema: ,M3cienBaHe Ha mnpouecuTe Ha
H3HOCBAaHe HA MAIIMHHHUTE e€JeMeHTH ChC CHeNuaJHO TMpeaHA3ZHAYEeHHe
(Bbopbikenne)”, N3narencku komiuieke Ha HBY ,,B. JleBcku”, Benuko TwpHOBO,
2024 1., ISBN enexrponno uznanue 978-954-753-402-5, ISBN kHmwxHO u3ganue 978-
954-753-401-8, obem 139 ctp.

Astop: fAna lumutposa JumutpoBa

B monorpadusita ce pasriexiaaT MpOIEeCMTe Ha M3HOCBaHE HAa MAIIMHHUTE
€JIEMEHTU U MaTepuaguTe, OT KOUTO Te ca u3padboreHu. M3cnenBana e TeopeTuyHaTa
BB3MOKHOCT 32 OOBBpP3BAaHE Ha MIMPOKO MO3HATHUS U U3IOJI3BaH TEPMHUH ,,epo3usi” Ha
apTWICPUNCKUTE/OpBAECHHUTE Tella C YTBBPACHUTE TEPMUHU 3a TMPOIIECUTE Ha
W3HOCBAHE Ha MAaIlIMHHUTE €JEeMEeHTH B Haykata TpubOosiorus. IIpoBeneHoTo
W3CJIeIBAaHE € OCBIIECTBEHO Upe3 aHaJIM3 Ha paboTaTa Ha pa3IMYHM aBTOPH C IIEJ
M3BEXKJaHe Ha HAyYHOOOOCHOBAaHM TEPMMHOJIOTMH, Kacaelld HW3HOCBAHETO Ha
aptuepuiickure Tena. 1o To3W HauYMH TMPOIECMTEe HAa M3HOCBAHE ca OOBBpP3aHU C
yTBBpJIEHATa TEPMUHOJIOTHS OT TPUOOJIOTHATA, KOETO AOBEAC /10 (OPMYJIMPAHETO Ha
HOBU TEPMMHHM, OIKCBAIIU MO-TIPEIU3HO CCIU(DUIHUTE YCIOBUS Ha U3HOCBaHE TIPH
BBbOPBKECHUETO.

AKTyalHOCTTa Ha MOHOrpaduyHUsS TpPyJd € OOyCJIOBE€HAa OT HapacTBAIIUTE
M3UCKBAHUSA 3a BHUCOKAa HayajdHa CKOPOCT HA CHApSAUTE NIpU 3ama3BaHE Ha
IBJIITOTPAMHOCTTA U HAJNECKIHOCTTA HA APTUIICPUMCKUTE CUCTEMU. M3HOCBaHETO Ha
TE3U €JIEMEHTU € Ba)XKCH HaydeH MpoOJieM, KOMTO B KOHTEKCTAa Ha BHOPBKEHUETO
OKa3Ba 3HAYMUTEIIHO BIMSHUE BBPXY OoitHaTa eQpeKkTUBHOCT U Oe3omacHara
eKCIuIoaTalMs Ha cucTeMHuTe. ToBa Hajlara HEOOXOIMMOCTTA OT CJIeJBaHe Ha HOBHUTE
TEHJACHUMU B TEXHOJOTUUTE W MAaTECPUAIUTE, HACOUYCHU KbM HaMajsBaHE Ha
W3HOCBAHETO HA MAIIMHHUTE €JICMEHTH.

[lepciekTUBHOCTTAa Ha M3CJIEABAHETO CE€ OMPENENSl KAKTO OT TEOPETUYHOTO
pa3BUTHE Ha MPOOJIEMHUTE, CBbP3aHU C U3HOCBAHETO HA apTHIICPUMCKUTE Tella, Taka U
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OT BB3MOXKHOCTTAa 3@ TAXHOTO MPAKTUYECKO MPUIIOKEHHE BBB BOEHHOTO
WH)XEeHEepCcTBO. MoHorpadusTa BKIOYBA TpPU TJIaBHM, B KOUTO MaTepHaTbT €
MPEJCTAaBEH B JIOTHYECKA IMOCJIEI0BATEIHOCT, KaTo 000CHOBaBa HEOOXOAUMOCTTA OT
OOBBp3BaHE HA TEPMUHHUTE 3a HM3HOCBAaHE Ha apTUJIEPUHUCKUTE TejJa C TEe3H,
W3M0JI3BaHU B TPUOOJIOTHITA.

B mepBa ri1aBa Ha MoHOrpadusaTa ca ONUCAHU PA3TMYHHUTE BUIOBE MAIIMHHU
CJIEMEHTU ¥ MaTepUAJIUTE, U3IOJI3BaHHU 3a TSIXHOTO U3pabOTBaHEe, KATO BHUMAHUETO €
HACOYCHO KbM KJIacUpUKAKATa Ha MATEPHAIIUTE CIIPSMO TEXHUTE OCHOBHU CBOWCTBA
Y HAaUMEHOBAHUSTA CIOPE]l TAXHOTO MpeIHA3HAYCHHUE.

BB BTOpaTa rnaBa € npeAcTaBeH aHAIN3 KaKTO Ha KJIIACUMYECKUTE MPOLECH Ha
M3HOCBAaHE, TaKa U Ha HOBUTE TEOPUU 3a U3HOCBAHE HA MAIIMHHUTE €JIEMECHTH.

B Tpera rnaBa e npejcTaBeH aHaIu3 HA Pa3IMYHUTE JTUTEPATyPHU U3TOUHUIIH,
Bb3 OCHOBA Ha KOMTO Ca YCTAHOBEHU BPBH3KUTE MEKIY MEXaHU3MUTE HA U3HOCBAHE Ha
apTWICpUICKUTE Tela M TEPMUHUTE 3a HW3HOCBAHE HA MAIIMHHHUTE €JIEMEHTH
CBINIACHO TpHOOJOTHATA. J[OMIBIHUTETHO ca pasrjieaHd OCHOBHUTE MEXaHWU3MHU H
TEPMUHH, CBBP3aHU C apTUJICPUNUCKUTE CHCTEMH, KOETO YyJIeCHSBa pa30HpaHETO Ha
MIPOIIECUTE HAa W3HOCBAHE JIOPU OT HECMEIUAIMUCTH BbB BOCHHOTO MHXEHEpPCTBO. B
Kpas Ha rjaBaTa ca aHaJWU3WPAHU U TPEJICTABEHH METOJAUTE M HOBUTE IMPAKTHUKHU 32
HaMmaJsiBaHE Ha M3HOCBAHETO HA apTUIICPUMCKUTE Tea.

IIpencraBenusaT B MoHorpaduara Marepuan OW OWI TIOJE3eH KakTo 3a
CIICLIMAJIUCTH, JOKTOPAHTM WM MIIAJAM H3CIEI0BaTENd, Taka M 3a IMOJANOMaraHe
OoOy4eHHEeTO Ha KYypCaHTH U CTYACHTH OT BHUCIIM BOCHHOYUYEOHU 3aBEJICHUS,
3aHUMAaBAIlM CE€ C U3CJIC/IBaHUS B 00J1aCTTa HA BOPBKEHUETO.

Momnorpadusirta e peueHzupana ot npodecop a-p unx. Kpacumup I'oueB Kanes
Y TOJIKOBHHUK JOL. A-p uHXK. CtameH MnueB AHTOHOB.

2.1.2. Yuyeono mnocodue ,14,5 mm kapreununa KIIBT. Texuuuecko

onucanue”, lllymen 2017, U3natencko otaenenue Ha ¢akynrer ,,Aptuiepus, [IBO
u KMC”, ISBN: 978-954-9681-80-2, o6em: 120 ctp.

Astopu: Lonto I'puropos L{ones, fAna Jlumurposa JumutpoBa

Y4yeObHOTO mocoOMe € MpeJHa3HAaueHO 3a MojArnoMaraHe OOy4YEeHHMETO Ha
kypcanture ot HBY ,Bacun JleBcku”, umamm cnenuanHoct ,,OpraHusanus H
yIpaBJieHUEe Ha BOEHHU (HOPMUPOBAHUS HA TAKTUYECKO HUBO ChC CHEIUATU3AIUU:
,,PAKETHO W apTUJIIEPUNCKO BbOPBKEHUE U ,,llojieBa apTuiiepus”, a Taka ChILIO U HA
CTYAEHTUTE OT CHeHUaTHOCT ,,KOMIIOTHPHU TEXHOJOTUM 3a IPOEKTUpaHE .
ChappkaHUETO Ha MOCOOMETO TO3BOJISBA CHIIOTO YCIICIIHO Ja C€ M3IO0JI3Ba U IIPH
o0y4eHHeTO Ha CTYACHTH M KYpPCaHTH OT APYTH CHCIUATHOCTH, Ha CEP)KaHTCKH
ChCTaB WJIM Ha CIYKUTEIN Ha MOJULHITA U KaHIApMEPHUITA 110 BBIPOCH, CBBP3aHHU C
YCTPOMCTBOTO HAa CTPEIKOBOTO OPBKHUE.

MarepuanbsT B y4eOHOTO mocoOue € pa3paboTeH OT aBTOpUTE, KAaKTO CIe/Ba:
noxan. [{ones II.I'. — Touku: 1, 2, 3, 4, 7 (o6mo — 65 cTp.); nelireHaHnT JluMuTpoBa
A . —Ttouku: 5, 6, 8,9, 10, 11 (o010 — 54 cTp.).

B y4eOHOTO mocoOue ca pasriefaHu: NpegHa3HauYeHue, TAKTUKO - TEXHUYECKU
XapaKkTepUCTUKU, TMPUHIUIIHO YCTPOMCTBO, OCHOBHM YacTM U MEXaHU3MHU,
B3aMMOJICHCTBUE HA YaCTUTE W MEXaHM3MHTE, PEJl 3a pa3riio0siBaHE U CIIOOsBaHE,
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OoliHa paboTa, eKcIuioaTaus U mpoBepka 00s Ha KapteuHuna 14,5 MM KapTedHHUIIA
KIIBT.

2.2. HayuyHu 10KJIa11, H3HECEHH HA HAYYHM CECHH U KOH(epeHIHUH

2.2.1. Hay4yen nokJjaja , ExcnepuMeHTAJIHO olpe/iesisiHe HA TPAHUIIUTE HA
nmopakaeMarta IUIOII HA IeJTa NMPH CTPeda ¢ JIeKO CTPEJIKOBO OpPBbKHE ¢
MOHTHPAH mymo3araymurea”, CoopHUK 0T MexTyHapoHa HaydHa KOH(EPCHIIHS
CONFSEC, roguna 1, Tom 2, bpo#t 2(2), ctp. 190-192, boposen, 2017, ISSN
(ITearen) 2603-2945, ISSN (Onmaitn) 2603-2953, obem 3 cTp.

Astopu: umutposa 1., 'aneB B.

B nokmana e um3cnenBaHa BB3MOXKHOCTTA 3a OMNPECNISHE Ha TPAaHUIUTE Ha
30HaTta, B kosATO nonangat 100 % ot uzcTpenBaHuTe KypUIyMu NPU €AMHUYHA CTpenda
C MOHTHPAH IIYMO3arTyITUTET OT KAMEPEH TUIT Ha CTPEIIKOBO OPBKHE. 3a MOCTUTAHE
Ha Ta3W IeJ1 Ca W3IMOJ3BAHU EKCIIEPUMEHTAIHH PEe3yiTaTh OT CTpenda, METOAH Ha
cTaTUCTUYECKa 00pabdOTKa M ClieHAIU3UpaH MaTeMaTH4ecku codryep 3a 00padoTka
Ha pe3yiTaTH. 3HAUMMOCTTa Ha W3CIEABAHETO € MPOJAUKTYBaHA OT TEPOPUCTUUYHUTE
3ariaxy, KOUTO HajlaraT MPUKPUBAHE HA 3BYKBHT OT U3CTPEIIUTE B 3HAYUTEIHA YaCT OT
AHTUTEPOPUCTUYHUTE omeparu. ToBa MOXe Jla ce MOCTUTHE 4Ype3 M3I0JI3BaHE Ha
CHEIMAIHU YCTPOMCTBA, HapeueHu 3artymutenu. Lllymozarmymurenure MpoMEHST
OAIMCTUYHUTE XapPAKTEPUCTUKU Ha CTPEIIKOBUTE CUCTEMM, KOETO Hajara omnpejessHe
Ha TPAaHUIIUTE HA 30HATA HA TTOPAXKEHUE.

2.2.2. Hayyen paokiaanx , OnpenessiHe HAa NPOMSHATAa HAa TOYKara Ha
NOMAJeHUATa NPH CTPeda ¢ MOHTHPAH KaMepeH THI IIyMO3arjylmuresn”,
Coopnuk ot MexnyHapoana HayyHa koHdepeHius CONFSEC, ronuna 1, Tom 2,
bpoit 2(2), ctp. 195-198, boposem, 2017, ISSN (Ilewaten) 2603-2945, ISSN
(Onmnaiin) 2603-2953, 06em 4 cTp.

Astopu: 'aneB B., Jlumutpona 4.

Yact oT riobanHUTE TEHACHITNU, CBBP3aHH C Pa3BUTHETO Ha BHOPBHKEHUETO, B
MOMeHTa ce (OKyCHpaT BbPXY CBh3/IaBaHETO HAa HOBU OOpa3lM HA JIEKO CTPEIIKOBO
OpBXKHE M YCTPOMCTBA, KOUTO MOBHUIIIABAT OoiHAaTa eeKTHUBHOCT. [[Ba OoT hakTopuTe,
KOUTO OKa3BaT 3HAYMTEIHO BIMSHHUE BHPXY OOMHATa €(PEKTUBHOCT, Ca TPYNMUPAHETO
Ha M3CTPEJIUTE M TOYHOCTTA Ha MOMaJeHrsATa. MOHTUPAHETO HA 3ariyIIUTEI Ha JIEKO
CTPEJIKOBO OpPBHXKHE BOAMU JO MPOMSHA Ha Te3u (aKTOpu, 0COOCHO TMpH cTpenda Ha
roJieMd pas3CcTosiHUs. B JIOKIaza € MpejacTaBeHO EKCIEPUMEHTAHO W3CJIeJIBaHe Ha
MaTeMaTh4YecKkaTa 3aBUCHMOCT Ha TOYKaTa Ha IMOMaJcHUE TPH CTpelida C JIEKO
CTPEIIKOBO OPBKHUE C MOHTHPAH KaMepEeH 3ariyIIuTel ¢ TyMeH O0TIopaTop.

2.2.3. Hayyen pnokiaan ,,PaspaborBane Ha codTyepHO NpUIIOKEHHE 3a
npoexktupade u 3D MoaesupaHe Ha OyTaJHUA NPHT HA XUAPABJIMYEH CIUPAY HA
orkara”, Coopauk ot MexayHnapoana Hayuna koHpepenuuss CONFSEC, ronuna 2,
Tom 2, bpoit 2(4), ctp. 200-204, ISSN (ITewaten) 2603-2945, bopogen, 2018, ISSN
(Omnmnaiin) 2603-2953, o6em 5 cTp.

Astopu: ['aneB B., lumurposa 4., Antonos C.



[IpoekTupaHeTo Ha  CIOXHM  KOMIIOHEHTH 32  BBOPBKECHHETO €
NPEIU3BUKATENICH MPOIIEC, KOWTO KaTo MPaBHIIO U3MCKBAa MHOTO BpeMe M IpeIoiara
crOupane, o0obIIaBaHe 1 00padOTKa Ha KOJIMYECTBO OT JaHHU, ChOpaHU B pe3yJTaT
oT OaTMCTUYHU W3MHUTaHUsA. Pa3pabOTeHUAT W TpeCTaBEH MPOTOTHUIl Ha coPTyepeH
MPOAYKT, KOWTO M3UMCIIsIBA TTapaMeTpUTe Ha OyTaIHUS MPBT HA CIIMpavya Ha OTKaTa Ha
apTUJIICPUHCKATE CUCTEMH, MMa TMOTEHIMaNa Ja ONTUMHU3Hpa (GaKkTopa Bpeme, KaTo
3aMeCcTBa TOJSIMOTO KOJHMYECTBO H3UMCIHWTENHA pabota. B mombiaHeHHWE, TO3M
copTyepeH TPOAYKT HaMmalsiBa BEPOSTHOCTTa 3a TPEIIKM B H3YHUCICHHUATA U
MO3BOJIIBA HA MPOEKTAHTA J1a C€ ChCPEIOTOUYH BBHPXY TBOPUYECKOTO KOMOMHHpaHE Ha
pa3InyHu MaTepHald U KOHCTPYKTHBHH pa3mepu. Bb3MoKHOCTTa 3a eKcropTUpaHe
Ha Tnpoduia Ha U3YKCICHHUA OyTajleH NpbT YJIECHSIBA MPEXBBPISIHETO Ha
HeoOxoaumaTta uH@opMmalus B 3D BupTyaidHa peaqHOCT W u3moi3BaHeTo Ha 3D
MoOJIeJIMpaHe 3a KOHCTpyUpaHe Ha OyTajgHHs MPBT M YCTPOMCTBOTO 3a CIIMpaHE Ha
OTKara.

2.2.4. Hayuyen nokiaan ,,ExcniepumeHnTtasino pa3padoTBaHe Ha aJIrOPUTBM
3a JeToHauMss Ha yMmeH B3puBarea”, COopHMK oT MexayHapoaHa Hay4yHa
koH(pepenuua CONFSEC, roguna 2, Towm 2, bpoit 2(4), ctp. 211-213, boposer, 2018,
ISSN (ITewaten) 2603-2945, ISSN (Ounaiin) 2603-2953, o6em 3 cTp.

Astopu: IlumutpoB M., I'anes B., lumurposa 1.

CpBpeMEHHOTO OOMHO TMOJIE MOCTOSHHO €€ IPOMEHS IO OTHOLICHHE Ha
M3HCKBAHUATA KbM BbOPBKEHUETO U KpUTEPUUTE 3a O0itHM aeiicTBus. HapacTBamure
W3HCKBAHMS 3a JION'BJIHHUTEIHM BB3MOKHOCTH HAa CBHUIECTBYBAUIUTE OOENpHIIACH
W3MCKBAT WHOBATUBHU peleHus. EauH JieceH, €BTMH M e(EeKTUBEH HAuuWH 3a
yBeJIMYaBaHe U J0OaBsIHE Ha HOBU Bb3MOKHOCTU KbM ChILECTBYBALIUTE OOEMpHUIIacH
€ 4Ype3 BBBEXKJAHEC HA HHTEIWICHTEH B3pHUBATEJ, KOWTO BKIIOYBA EIEKTPOHHHU
KOMIIOHEHTHU. B 1031 noknan e pa3paboTeH eKCIIEpUMEHTANIEH COPTYEPEH AITOPUTHM
3a JIETOHAIMsl HAa MHTEJIMIEHTEH B3pHUBaTeNl, KOMTO € MEepCOHAIU3UPYEM, ChOUpa U
aHaJlM3Mpa JaHHU OT PA3IMYHU CEH30pU M MPEAOCTaBs pPA3IMYHU (PYHKIMH Ha
B3puBaress. ToBa BbBEX/a U MOAOOPSIBA CHILIECTBYBAIUTE (PYHKIIMM Ha B3pUBATEIS,
IIPABEVKHU ' NO-TIPELIU3HUA U TOYHU.

2.2.5. Hay4yen noknajn ,,bbp30 nmporoTunupaHe npu npou3BOACTBOTO HA
CJI0KHHM JIeTailin 3a BbOpbxkenue”, COopHHK OT MexayHapoaHa Hay4yHa
koH(pepentus CONFSEC, roguna 2, Towm 2, bpoit 2(4), ctp. 235-237, boposer, 2018,
ISSN (ITewaten) 2603-2945, ISSN (Onnaiin) 2603-2953, 06em 3 cTp.

Astopu: I'aneB B., lumurposa ., Autonos C.

Buptyanaure nporotunu uiv BUpTyasHure 3D Moznenn Ha CIOXKHHU IE€TANIN 32
BbOPBKEHUE HAMAJISIBAT Pa3XOAUTE U BPEMETO 3a MPOU3BOJACTBO C MUHUMAJIEH PUCK
OT CKpUTHU Je(EeKTH, KaTo MO3BOJSABAT TECTBAHE M aHAIU3MpPAHE HAa KOHCTPYKLHUATA
npead Ch3JIaBAHETO Ha pealHu (PU3MYECKH NPOTOTHUIM WM ONTHUMHU3UMpaHE Ha
napamMeTpuTe MapajenHo ¢ (PU3NYECKUTEe NPOTOTHNH. JlOKIagbT MpecTaBs
BB3MOKHOCTTA 32 OBbp30 MPOTOTHNHpaHE 4pe3 BupTyasneH 3D monen Ha 3aTBopa Ha
CIII'-9 w wu3noi3BaHETO Ha QJUTHBHO NIPOM3BOJACTBO 32 IIOJly4aBaHE Ha
byHKIMOHUpAIT PU3NIECKUA TPOTOTHII.



2.2.6. Hayyen pokuaaa ,ExcnepuMeHTaqIHO pa3padoTBaHe Ha YMeH
B3pHMBAaTeJI 32 apTWIepHiicKu Ooenpunacu, 6asupan Ha miaargopma ¢ ARDUINO
MHUKPOKOHTPoJiep”, Coopuuk oT MexayHaponna HayuHa koHpepenuus CONFSEC,
roguna 2, Tom 2, bpoii 2(4), ctp. 238-242, boposen, 2018, ISSN (Ileuaren) 2603-
2945, ISSN (Onnaiin) 2603-2953, 06em 5 cTp.

Agsrtopu: Ilumutpos M., I'anes B., lumutpona .

[To-crapure aprtunepuiicku Ooempumacu YecTo cpeuiar TPYAHOCTH MpHU
NOKPUBAHETO HA HYXJIUTE€ HAa CHBPEMEHHOTO OOWHO MOJE€ M HE OCHUTypsBaT Ha
orepaTopa IHUPOK HAOOpP OT BB3MOXKHOCTU. Ta3W KOMOHWHAIMS OT OrpaHUYCHHUS,
ChUETAaHA C IMPOU3BOJAMTEIIHOCTTA HA KOHBEHUMOHAIHUTE ApTUJIEPUICKA MYHHIIHH,
YecTO OrpaHnyaBa Bb3MOXKHOCTHTE HAa KOMaHAMPUTE U HaMalsiBa €eKTUBHOCTTA Ha
apTuiepusTa. 3a Ja ce OTTOBOPHM Ha M3HMCKBAaHUSTA Ha ChbBPEMEHHOTO OOMHO MoIe,
TpsiOBa /1a ce yBeIruyaT MPOU3BOJUTEIHOCTTA U BH3MOKHOCTHTE Ha ChIIECTBYBAIIIUTE
ooenpunacu. Ta3u cratus u3cienBa Cbh3IaBAHETO HA YMEH B3pHUBATEN, KOWTO I
OCUTYpH YBEJIMYE€HA TI'bBKABOCT M BB3MOXKHOCTM Ha I[E€HA, KOATO TO3BOJIsIBA
U3IMOJI3BAHETO My B TAKTUYECKU 3HAUMMHM KOJIMYECTBA, KaKTO U 32 00yUYeHUE.

2.2.7. Hayden nokiaan ,,Metoa 3a u300p Ha JOTHCTHYEH MOCPEIHMK Ype3
M3MO0JI3BAHETO HAa eKcHepTHH oueHku”, COOpHUK HayyHU TpyaoBe oT HayuHna
KoH(pepenuusa ¢ Mexxaynapoano yuacrtue ,,MATTEX 2020, [llymeHcKkrn yHUBEPCUTET
,LEmuckon K. IlpecmaBcku”, Tom 2, ctp. 319-324, IllymeH: YHHBEPCHUTETCKO
nznarenctso ,,Enuckon Koncrantun [Ipecmascku®, 2020 1., ISSN 1314-3921, o6em 6
CTp.

Atopu: Auapeit M. bornanos, fIna J{. lumutpoBa

3amaunte 3a M300p Ha pENICHHE ca MHOTO YECTO CPEIIaHd B JIOTMCTUYHATA
npakTHKa. TAXHOTO pa3zHOOOpasue, ce Mopaxkaa OT MHOXKECTBOTO (DaKTOPH KOUTO
BIMSISIT BbPXY M3pa0OTBAaHETO Ha pelieHneTo. B Jokmaga e pasrienaH mpuMepeH
JITOPUTHM 32 M300p HA JIOTHCTUYEH MOCPEAHHK Ype3 M3MOJI3BAHETO HA EKCIEPTHU
OLICHKH.

2.2.8. Hayyen nokaan ,U3ciaenBaHe BJIMSIHMETO HA TPHUOOJOTHYHHUTE
XapPaKTePUCTHKH BBPXY bBIJOBATA CKOPOCT HAa mpoekTwia”, COOpHHK HAy4YyHU
TpynoBe oT Hayuna xoudepennus ¢ mexayHapoaHo ydactue ,,MATTEX 20207,
[Iymencku yuuBepcutert ,,Enuckon K. IlpecnaBcku™, Tom 2, ctp. 314-318, Illymen:
YHuBepcuTercko usmarenctBo ,,Emuckon Koncrantun Ilpecnascku®, 2020 ., ISSN
1314-3921, obem 5 cTp.

Astopu: fHa /. lumutpoBa, Aunpei U. bornanos

[IpemuHaBaneTo Ha KypuryM (MPOEKTUIT) Mpe3 TYMEH OOTIOpaTop € CBBbP3aHO C
Bb3HHMKBAHE Ha CUJIM Ha TPUEHE MOPOJACHU OT TPUOOJIOTUYHUTE XaAPAKTEPUCTUKU Ha
JNIETAaWJINTE B KOHTAaKTa. Te€3W CWIM Ha TPUEHE HU3MEHAT CTOMHOCTUTE Ha
MOCTHIIATEIHATA U BIJIOBATA CKOPOCTU HA MPOEKTUIIA, KOETO OT CBOSI CTPaHa MPOMEHS
TpaeKTOpHUsTa OMUCBaHA OT KypIlIyMma. 3a M3CIeIBaHETO Ha IMpobiieMa € pa3paboTeH
AHAIMTAYEH MOJEJ, KaTo JOKjJaJa TMpeACTaBs dYacTra OT HEro CBbp3aHa C
M3MEHEHUETO Ha bIIJIOBaTa CKOPOCT HA KypIIyMa.



2.2.9. Hayuen nokaan ,,OueHka aJleKBaTHOCTTA HA aHAJTUTHYEH MOJeJ 3a
u3cjeIBaHe  BJIMAAHHETO HAa  TPUOJOTHYHHTE  XAPAKTEPUCTHKH  Ha
HIYMO3arJyluTe/ s BbpXy rpynupanoctra”, COOpHUK JOKIAId OT MEXKIyHApOaHA
HayyHa koHdepeniusa “Defense Technology Forum 20207, crp. 234-240, IllymeH,
2020 1., ISSN 2367-7902, 06eMm 7 cTp.

Asrop: fna JI. lumutpoBa

BnusiHueTo Ha TpPUOOJOTMYHUTE XApAKTEPUCTHUKU Ha 3ariylIUTeNss BbpPXY
IPYIUPAHETO HA HW3CTPEIUTE BOAM N0 3aTPYJHEHHsS IPU INOCTHUTaHE Ha BHCOKA
e(pEKTUBHOCT Ha JIEKOTO CTPEIKOBO Opbxkue. M3crmeaBaHeTo Ha BIMSAHHUETO Ha
TpUOOJIOTUYHUTE XapaKTEPUCTUKU JIOTIPUHECE 32 pa3pabOoTBAHETO HA MaTEMaTHUYECKH
MOJEN M EKCIIEpUMEHTaTHO wu3cienBaHe. lleara Ha Jokimana € Ja ce OLEHH
aJICKBaTHOCTTA HA MAaTEMATUYECKUS MOJEIT UYpE3 aHAIN3 HA CTATUCTHYECKUTE JIaHHU.

2.2.10. Hay4yen nokuajn ,,ExcrnepuMeHTAJHO U3C/IeIBAHE HA BJIAMSHUETO HA
TPUOOJIOTHIHHUTE XapaKkTepPUuCTUKHU HA IYMO3arJayluTe s BBPXY
rpynupanocrra”, COopHuk jgokmaaum oT Jlecera MeXayHapodaHa HaydHa
koHpepenmusa ,,XEMYC 2020, ctp. 1-40-1-47, [Tnosnus, 2020 r., ISSN 1312-2916,
obem 8 cTp.

Asropu: Ana JI. Iumutposa, Llonto I'. [{lones

B noknana e mpencraBeHO €KCIEPUMEHTATHO U3CIIe/IBaHEe Ha pa3CceBaHETO Ha
MOMaJICHUATA MPU €AMHUYHA CTpesida ChC CTPEIKOBO OPBXKHE, HA KOETO € MOHTUPaH
[TyMO3arjiylIuTeNl OT KaMEPEH THUIl C TYMEH 00TypaTop Ha KOUTO € u3paboTeH OTBOP.

2.2.11. HayueH a0okjaj ,,AHAJIU3 HA AaHAJTUTHYHUTE MOJIEJIH 32 onpeaesisiHe
CIJINTE HA TPHeHe Bb3HUKBAIIH MPH KOHTAKTA HA BHPTEJIMBO U MOCTHIATETHO
ABHIKEII0 Ce MeTAJHO TsUI0 ¢ mojiuMepeH marepuan”, COOpHUK JOKJIATd OT
Hayuna koHdepenmms ,Jlormctukata m oOmIecCTBEHUTE cUCTeMH , cTp. 252-261,
Bemuko TepHOBO: M3natencku xommiekc HBY ,,B. Jlescku®, 2021 r., ISSN 2738-
8042, o6em 10 ctp.

ABtop: fHa JlumutpoBa

JloknanasT mpenacTaBs aHAIM3 HA AHAJTUTUYHUTE MOJENTW 32 M3YHCISIBAaHE HA
CWJIM Ha TPHUEHE TOpaXJallld C€ NPU KOHTAKTa Ha METAJIHO TsUIO W TOJUMEPEH
matepuai. LlenTa e ga ce nzdepaT MOAXOAAIIN MOJEIH 3a ONPENETsTHE HA CUITUTE Ha
TpUEHE, BH3HUKBAIIM MPU MPEMUHABAHE HA BHPTSAIIO CE U MOCTHIATEIIHO ABUKEIIO CE
METaJHO TSUIO (KypIIyM) Mpe3 MOJUMEpPEH MaTepHall, 3a Jia ce pa3padoTu aHATUTUYECH
MoOJie], KOMTO MOXXE J1a ce HM3MOJ3Ba 3a W3CleABaHE Ha BIMSHUETO HA CUJIMTE HA
TPUEHE BBPXY BIJIOBaTA M MOCTHIIATEIIHATA CKOPOCT HA KypITyMa.

2.2.12. HayueH nokJjaj ,,AHAJM3 HA Bb3MOKHOCTHUTE 32 NpoMsiHa (popmaTa
Ha Kypumyma Ha Ooempumnac 7,62x54 ¢ meJ HamMajisiBaHe HA PUKOIIETHOTO MY
AelicTBUE NPU cpemia ¢ BogHa cpeaa”, Coopuuk nokiaau oT Hayuna koHdepeHus
,Jloructukara u ooOmecTBeHuTe cucremu’, crp. 181-186, Benuko TwpHOBO:
N3natencku kommieke HBY ,,B. Jlercku™, 2023 r., ISSN 2738-8042, 06em 6 cTp.

Astopu: Banko I'anes, Pocen Jlazapos, fAna J{lumutpoBa, binaroect bankos



[Ipu ctpenba, KoraTo KypuryMbT TpsOBa /1a MPEMUHE MPE3 CPEIr C pa3InyHa
IUTBTHOCT, Y€CTO C€ HaOJII0J1aBa SBICHUETO PUKOIIECT, KOCTO MPOMEHS €HEPrusTa Ha
KypIllyMa, HEeroBaTa TPacKTOpHS M IIUIOCT. Upe3 orpaHWvaBaHe Ha TOsBaTa Ha
PUKOIIET CE€ TOoJ00psBaT KakTO e(PEKTUBHOCTTA Ha CTpeliella, Taka M HeroBaTa
0€e30IMacHOCT.

2.2.13. Hay4yeH aokJjaa ,AHaJUTHYeH MeTOA 3a oOmpeaesisiHe Ha
KOOPAMHATUTE HA TOYKATA HA TMONajJeHHe B XOPU30HTAJIHATA IUIOCKOCT B
3aBUCUMOCT OT bIJOBAaTA CKOPOCT Ha mnpoekTwiaa”, COOpHUK JOKIaAH OT
MexayHapoaHa HayuHa KoHgepenuus “Defense Technologies”, DefTech 2023,
®akynret ,,Aptunepus, [IBO u KUC”, ctp. 234-240, lllymen, 2023 r., ISSN 2367-
7902, o6em 5 cTp.

Agtop: fna 1. lumutpoBa

[IpoMsiHaTa Ha TOYKara Ha MOIMAJACHUE B LENTA BIUSAEC HA TPYNUPAHETO HA
U3CTPEIUTE OT JIEKO CTPEIKOBO Opbxue. ENuH oT pakTopuTe, KOUTO BIUSAT HA Ta3H
IIPOMsIHA, € BIJIOBATa CKOPOCT Ha MPOEKTUIA. TEeOpEeTUUHUTE U3CIEABAHUS €A BaKHA
4acT OT pa3pabOTBaHETO WM MOJIEPHU3ALMATA HA JIEKO CTPEJIKOBO Opbxkue. B
JIOKJIaZla € IIPEACTABEH pas3jMyeH METOJ 3a OIpENeisIHE Ha XOPU3O0HTAJIHUTE
KOOpJIMHATH HA TOUYKAaTa HA MOMNAJCHUE B LIEJITA.

2.2.14. HayueH aokJaj ,,AHAJIUTHYEH MO/Ie] 3a U3cJie/IBaHe HA POMsIHATA
B IPpyNHPAHeTO Ha M3CTPeJNTe NPH eIUHHYHA cTpesida”, COOpHUK JOKIaau OT
MexayHaponHa HayyHa KoHgpepenuus “Defense Technologies”, DefTech 2023,
®axynret ,,Aptunepus, [IBO u KUC”, ctp. 355-358, lllymen, 2023 r., ISSN 2367-
7902, obem 4 ctp.

Astop: Ana /. lumutpoBa

['pynupaneTo Ha U3CTPEIUTE € €IUH OT OCHOBHHUTE MOKAa3aTelu 3a OLIEHKa Ha
OoliHaTa e(EeKTUBHOCT HA OpPBKEHHUTE CUCTEMU. TEOpETUYHUAT aHaau3 Ha
IIPOMEHUTE B TPYNHUPAHETO HA M3CTPEIMTE € OT CBHLIECTBEHO 3HA4YCHHE 32
U3CIIEIOBATEINTE HA OPBKEHMHUTE CHUCTEMH. B crarusaTa € mpelcTaBeH aHaJUTHYCH
MOJIEJT 33 U3CJIEIBAHE HA MPOMSHATA B IPYIIUPAHETO HA U3CTPEIUTE B 3aBUCUMOCT OT
BIIUSIHUETO Ha pa3inyHu (aKTOpH.

2.2.15. Hayden pnokaan ,IloJuroHHu wu3nMTBaHMsS Ha NPOMsSIHATA Ha
0QJMCTUYHUTE XAPAKTEPUCTHKH Ha Ooenpumacd ¢ uU3MeHeHa ¢opma Ha
KypIIIyMa NMPH CpelaTa My ChC cpelia ¢ pa3jindyHa mIbTHOCT”, COOpHUK TOKIIAIH
oT MexayHapojaHa HayuyHa KoHdepenuus “Defense Technologies”, DefTech 2023,
daxynret ,,Aptunepus, [IBO u KUC”, ctp. 295-300, Illymen, 2023 r., ISSN 2367-
7902, obem 6 cTp.

Astopu: Banko ['aneB, Pocen Jlazapos, lna lumurposa, biarosect bankos

JloknaasT mpeacTaBd MporpaMa 3a MOJUTOHHM M3MUTBAHUS Ha Ooenpumnacu ¢
npoMeHeHa ¢opma Ha Kypirymute. Korato mpoeKkTWSIBT MpeMUHaBa Mpe3 Cpelu C
pa3inyHa ITBTHOCT, C€ HA0JI0/IaBaT MPOILECH, KOUTO MPOMEHSAT HEroBaTa €Heprus,
TPAEKTOPHSI U LISUIOCT. 3a Jja CE€ ONPEAEIIAT ABJICHUTA, KOUTO Bb3HUKBAT IIPH CpeIaTa
Ha KyplIyMa ChC Cpela C pa3jiMyHa IUTBTHOCT, € HEeoOXoIuMO Ja ce pa3pabotu



MCTOOOJ0Ius, KOATO Ada 06GI[I/IHI/I U CTaHAapTHU3UpPa CKCIICPUMCHTHUTC OT TO3U THII
TCCTOBC.

2.2.16. Hay4yeH aokJaja ,,AHAJUTHYEH MOJIe] 32 onpeaeasiHe HA CHJIaTa HA
TPUEHEe NMPH KOHTAKT HA METAJHO TSUI0 C MeJIHA KOHTAKTHA MNMOBBPXHOCT”,
COopauk oT 15-ta MexayHapoaHa HaydHO-TIpakThuecka KoHdepeHuus ,,OKoiHa
cpena. Texwnonorus. Pecypcun.”, Tom IV, ctp. 56-60, TexHonornyHa akajaeMmus
Pesexne, Peszekne, JlarBus, ¢ nmomakun Haumonanen Boenen YuuBepcutet ,,.Bacun
Jleckn”, Bemuko TovpHoBO, bearapus, 2024, Tlewarern ISSN 1691-5402, Ounaiin
ISSN 2256-070X, o6em 5 cTp.

Agrop: SIna lumutpoBa

B noxmama e mpeAcTaBeHO pPa3pa0OTBAHETO HAa aHAJUTUYEH MOJEN 3a
W3UYMCISBAaHE HA CWJIaTa HA TPUEHE NPH IUTh3TaHe Ha MeIHA KOHTAKTHA TIOBBPXHOCT
10 CTAaTUYHO METATHO TsU10. HaaudHW aHAIMTHYHW TPUOOJIOTHYHUA MOJCTH H
MaTeMaTHUeCKH METOJIM Ca W3IMOJI3BAaHU 3a Ch3JaBaHETO Ha Mojena. To3u mojen
MOJKe Jla ObJIe M3MOJ3BaH 3a MoJydyaBaHe Ha HH(popMaIHs 32 U3HOCBAHETO HA TSIOTO
Ha apTUJIEPUIICKO OPBIHE.

2.2.17. Hayuyen nokJan ,U3BexaaHe Ha MeXaHHM3Ma HAa HM3HOCBaHe Ha
MAIIMHHU eJIeMEeHTH CbC CHenuajHo npeaHazHadyeHue”, COopHuk ot 15-Ta
MexayHapoiHa Hay4dHO-TIpaKTUUecka KoHdepeHmus ,,OkojHa cpema. TexXHOJIOTHs.
Pecypcn.”, Tom IV, ctp. 61-64, Texnonoruuna akanemusi Pesexne, Pesekne, JlaTBus,

¢ nomaknuH Hammonanen Boenen Yuuepcurter ,,Bacun JleBcku”, Benuko TwpHOBO,
bearapus, 2024, TTedaten ISSN 1691-5402, Onmnaita ISSN 2256-070X, o6em 4 ctp.

ABtop: fIHa JlumutpoBa

Ilenra Ha noKJIama € Ja ce M3BEIEC MEXAaHU3MbT HAa H3HOCBAHE, KOUTO ce
MPOSIBSIBA B OCHOBHA YacCT OT APTHJIEPUICKOTO BbOPBHKEHUE — aPTUIIEPUMCKOTO TSJIO.
3a ga ce MOCTUTHE Tas3W LEeJl, MEXaHU3MbT Ha U3HOCBAHE € W3BEJICH Ype3 aHAIN3 Ha
uHpopMalusATa OT JUTEPATYPHU M3TOYHUIM U (OpPMYJIMpaHE Ha 3aKIIOYCHUSI.
AKTyaJTHOCTTa Ha TeMaTa € MPOJMKTYBaHA OT MOCTOSIHHUSI CTPEMEXK Ha YUEHUTE Jia
dbopmynupaT HOBa TEOPHs, Ja HAMAJIAT MPOU3BOJICTBEHUTE PECYpPCH M Ja yBEIU4ar
YCTOMUYMBOCTTA Ha M3HOCBAHE HA apTWIEpHUIICKOTO Ts10. M3cnenBaneTo Ha mpobiema
JIOBEJIE 10 U3BEXKIAHE HA MPOLIECUTE, KOUTO MTPOTHUYAT B TSJIOTO HA apTUIIEpUICKaTa
cucreMa. B pesynrar Ha M3CIEIBAaHETO MOXKE Ja CE€ IIOCOYHM, Y€ € YCTaHOBEHA
pa3MyHa TEOpUs 3a MEXaHM3Ma HAa M3HOCBAHE HA MAIIMHHU EJIIEMEHTH CbC
CIEHHAIIHO ITPEAHA3HAYCHUE.

. .2024 . Pazpabotut:

rp. llymen KalluTaH. J1-p UHX. Aua [lumurtposa



SUMMARIES

of scientific papers and publications
to Captain Eng. Yana Dimitrova Dimitrova, PhD,

submitted for review when participating in a competition for the academic position
of “Associate Professor” in the field of higher education 5. “Technical sciences”,
professional direction 5.1. “Mechanical Engineering” for the needs of the
,2Armaments and Design Technologies Department” at the ,,Artillery, AD and CIS
Faculty” of “Vasil Levski” National Military University, announced by order of the
Minister of Defense Ne OX-798 of 26.08.2024 and published in the State Gazette,
issue 79 of 17.09.2024

1. Dissertation, abstract and publications cited in the dissertation.
They are not reviewed!

2. Papers on the nomenclature specialty.

2.1. Monographs, textbooks and teaching methods.

2.1.1. Monograph titled: “Study of the Wear Processes of Special-Purpose
Machine Elements (Weaponry)”, Publishing Complex of ,,Vasil Levski” National
Military University, Veliko Tarnovo, 2024, ISBN for electronic edition 978-954-753-
402-5, ISBN for print edition 978-954-753-401-8, 139 pages.

Author: Yana Dimitrova Dimitrova

The monograph examines the wear processes of machine elements and the
materials from which they are made. It explores the theoretical possibility of linking
the widely known and used term ,,erosion” of artillery/gun barrels with the established
terms for the wear processes of machine elements in the field of tribology. The
conducted research is carried out through an analysis of the work of various authors
with the aim of deriving scientifically grounded terminology concerning the wear of
artillery barrels. In this way, the wear processes are connected to the established
terminology of tribology, which led to the formulation of new terms that more
precisely describe the specific wear conditions of weaponry.

The relevance of the monograph is determined by the increasing requirements
for high initial velocity of projectiles while maintaining the durability and reliability
of artillery systems. The wear of these elements is an important scientific problem,
which in the context of weaponry significantly impacts the combat effectiveness and
safe operation of systems. This necessitates the need to follow new trends in
technologies and materials aimed at reducing the wear of machine elements.

The future potential of the research is defined both by the theoretical
development of issues related to the wear of artillery barrels and by the possibility of
their practical application in military engineering. The monograph consists of three
chapters, where the material is presented in a logical sequence, justifying the need to
link the terms for the wear of artillery barrels with those used in tribology.



In the first chapter, various types of machine elements and the materials used
for their production are described, with attention focused on classifying the materials
according to their main properties and their names based on their intended use.

The second chapter presents an analysis of both classical wear processes and
new theories of wear in machine elements.

The third chapter presents an analysis of various literature sources, based on
which the connections between the wear mechanisms of artillery barrels and the terms
for wear of machine elements according to tribology are established. Additionally, the
main mechanisms and terms related to artillery systems are examined, making the
understanding of wear processes easier even for non-specialists in military
engineering. At the end of the chapter, methods and new practices for reducing wear
in artillery barrels are analyzed and presented.

The material presented in the monograph would be useful for specialists,
doctoral students, and young researchers, as well as for supporting the training of
cadets and students in higher military educational institutions engaged in research on
armament-related issues.

The monograph was reviewed by Professor Eng. Krasimir Gochev Kalev, Phd
and Colonel Assoc. Prof. Eng. Stamen lliev Antonov, Phd.

2.1.2. Textbook ,,14.5 mm KPVT Machine Gun. Technical Description,”
Shumen 2017, Publishing Department of the Faculty of ,,Artillery, Air Defense and
CIS,” ISBN: 978-954-9681-80-2, 120 pages.

Authors: Tsonyo Grigorov Tsonev, Yana Dimitrova Dimitrova.

The textbook is intended to support the training of the cadets from the “Vasil
Levski” National Military University, specializing in “Organization and Management
of Military Formations at the Tactical Level” with specializations in “Missile and
Artillery Armament” and “Field Artillery”, as well as for students specializing in
“Computer technologies for design”. The content of the textbook allows it to be
effectively used in the training of students and cadets from other specializations,
sergeants or police and gendarmerie personnel on issues related to small arms
systems.

The material in the textbook was developed by the authors as follows: Lt. Col.
Tsonev T.G. — sections: 1, 2, 3, 4, 7 (volume 65 pages); Lieutenant Dimitrova Y.D. —
sections: 5, 6, 8, 9, 10, 11 (volume 54 pages).

The textbook covers: purpose, tactical and technical characteristics, basic
design, main parts and mechanisms, interaction of parts and mechanisms, disassembly
and reassembly procedures, combat operation, maintenance, and shooting accuracy
checks of the 14.5 mm KPVT machine gun.

2.2. Scientific papers presented at scientific sessions and conferences

2.2.1. Science paper: “Experimental determination of target area limits at
shooting with small arms with fitted silencer”, Proceedings of the International
scientific conference CONFSEC, year 1, Volume 2, Issue 2(2), pp. 190-192, Borovec,
2017, ISSN (print) 2603-2945, ISSN (online) 2603-2953, 3 pages.

Authors: Dimitrova Ya., Ganev V.
10



The report examines the possibility of determining the target area limits where
100% of the bullets hit during single-shot firing with a chamber-type silencer
mounted on a firearm. To achieve this goal, experimental shooting results, statistical
processing methods, and specialized mathematical software for data analysis were
used. The significance of the study is dictated by terrorist threats, which require
concealing the sound of gunfire in a significant portion of anti-terrorist operations.
This can be achieved through the use of special devices called silencers. Silencers
alter the ballistic characteristics of firearm systems, necessitating the determination of
the target area boundaries.

2.2.2. Science paper: “Determination of change of the point of the fire shots
at shooting with fitted chamber type suppressor”, Proceedings of the International
scientific conference CONFSEC, year 1, Volume 2, Issue 2(2), pp. 195-198, Borovec,
2017, ISSN (print) 2603-2945, ISSN (online) 2603-2953, 4 pages.

Authors: Ganev V., Dimitrova Ya.

Part of the global trends related with the development of armaments are
currently focused on creating new samples of small arms and device which have
increased combat effectiveness. Two of the factors that have a significant impact on
combat effectiveness are grouping and accuracy in shooting. Installation of the
silencer on small arms leads to a change of these factors, especially when must be
shoot at long distances. The report scrutinizes an experimental investigation on the
mathematical ratio of hit point on the target at shooting with small arms with fitted
silencer of the chamber type with rubber chopper wheel.

2.2.3. Science paper: ,,Development of a software application for design
and 3D modeling of a control rod for a hydraulic recoil brake”, Proceedings of
the International scientific conference CONFSEC, year 2, Volume 2, Issue 2(4), pp.
200-204, Borovec, 2018, ISSN (print) 2603-2945, ISSN (online) 2603-2953, 5 pages.

Authors: Ganev V., Dimitrova Ya., Antonov S.

The design of complex armament components is a challenging process that
typically requires a lot of time and involves gathering, summarizing, and processing
large amounts of data collected from ballistics tests. The developed and presented
prototype of a software product, which calculates the parameters of the control
(piston) rod of the recoil brake in artillery systems, has the potential to optimize the
time factor by replacing a significant amount of computational work. Additionally,
this software product reduces the likelihood of calculation errors and allows the
designer to focus on the creative combination of different materials and construction
dimensions. The ability to export the profile of the calculated piston rod facilitates the
transfer of the necessary information into 3D virtual reality and the use of 3D
modeling for the design of the piston rod and the recoil braking device.

2.2.4. Science paper: ,,Experimental development of a smart fuze
detonation algorithm”, Proceedings of the International scientific conference
CONFSEC, year 2, Volume 2, Issue 2(4), pp. 211-213, Borovec, 2018, ISSN (print)
2603-2945, ISSN (online) 2603-2953, 3 pages.

Authors: Dimitrov M., Ganev V., Dimitrova Ya.
11



The modern battlefield is constantly changing with regard to weaponry
demands and engagement criteria. The growing need for enhanced capabilities in
current ordnance has led to the development of innovative solutions. One cost-
effective and efficient approach to enhancing existing ordnance capabilities is the
introduction of a smart fuze that incorporates electronic components. This report
presents the experimental development of a customizable smart fuze algorithm that
gathers and analyzes data from various sensors and enables multiple fuze functions.
The introduction and improvement of existing fuze functions make them more precise
and accurate, ensuring optimal performance in modern combat conditions.

2.2.5. Science paper: ,,Fast prototyping in the manufacturing of complex
armament parts”, Proceedings of the International scientific conference CONFSEC,
year 2, Volume 2, Issue 2(4), pp. 235-237, Borovec, 2018, ISSN (print) 2603-2945,
ISSN (online) 2603-2953, 3 pages.

Authors: Ganev V., Dimitrova Ya., Antonov S.

Virtual prototypes or virtual 3D models of complex armament parts reduce
costs and production time with minimal risk of hidden flaws, testing and analyzing the
construction before creating real physical prototypes or optimizing parameters in
parallel with the physical prototypes. The report presents the possibility of rapid
prototyping through the virtual 3D model of the SPG-9 breech and using additive
manufacturing to obtain a functioning physical prototype.

2.2.6. Science paper: ,,Experimental development of a smart artillery and
mine ordnance fuze based on ARDUINO microcontroller platform”, Proceedings
of the International scientific conference CONFSEC, year 2, Volume 2, Issue 2(4),
pp. 238-242, Borovec, 2018, ISSN (print) 2603-2945, ISSN (online) 2603-2953, 5
pages.

Authors: Dimitrov M., Ganev V., Dimitrova Ya.

Older artillery ordnance is often struggling to meet the modern battlefield
demands and does not provide the operator with a wide range of capabilities. This
combination of constraints coupled with the performance of conventional artillery
munitions has often limited the commander’s options and decreased the effectiveness
of artillery. Meeting the modern battlefield demands requires the performance and
capabilities of existing ordnance to be increased. This paper researches the creation of
a smart fuze that will provide increased flexibility and capabilities at a price that
permits its use in tactically significant quantities as well as for training.

2.2.7. Science paper: ,,Method for the selection of a logistics provider by
using expert assessment”, Proceedings of the Scientific Conference with
international participation ,MATTEH 20207, Konstantin Preslavsky University of
Shumen, Volume 2, pp. 319-324, Shumen: Konstantin Preslavsky University Press,
2020, ISSN 1314-3921, 6 pages.

Authors: Andrey |. Bogdanov Yana D. Dimitrova

Solution selection tasks are very common in logistics practice. It is so because
of various factors that influence the whole process of the decision-making. The report

12



deals with an example algorithm for selecting a logistics provider by using expert
assessments.

2.2.8. Science paper: ,,Study of tribological characteristics’ influence upon
projectile angular velo city”, Proceedings of the Scientific Conference with
international participation ,MATTEH 2020, Konstantin Preslavsky University of
Shumen, Volume 2, pp. 314-318, Shumen: Konstantin Preslavsky University Press,
2020, ISSN 1314-3921, 5 pages.

Authors: Yana D. Dimitrova, Andrey |. Bogdanov

Due to bullet-rubber chopper wheel interaction phenomena, friction forces
reveal which are caused by the tribological characteristics in contact between them.
These friction forces alter the initial and angular velocity of projectile which result in
bullet’ trajectory change. An analytical model has been developed for the study of the
problem, and the report presents the part of it related to the change of the angular
velocity of the bullet (projectile).

2.2.9. Science paper: ,,Statistical data analysis of mathematical model for
study of silencer’s tribological characteristics influence on shots grouping”,

Proceedings of the International scientific conference “Defense Technology Forum
20207, pp. 234-240, Shumen, 2020, ISSN 2367-7902, 7 pages.

Author: Yana D. Dimitrova

Influence of the silencer’s tribological characteristics on shots grouping leads
to issues in accomplishing high efficiency of small arms. The study of tribological
characteristics’ influence contributed to the development of mathematical model and
experimental study. The goal of the report is to evaluate the acceptability of
mathematical model through statistical data analysis.

2.2.10. Science paper: , Experimental investigation of the influence of the
silencer’s tribological characteristics on the grouping”, Proceedings of the Tenth
International conference “HEMUS-2020", pp. 1-40-1-47, Plovdiv, 2020, ISSN 1312-
2916, 8 pages.

Authors: Yana D. Dimitrova, Conyu G. Conev

The article presents analysis on experimental investigation of the deviation in
shots grouping of small arms during single fire with fitted chamber type silencer with
an opening in the rubber chopper wheel.

2.2.11. Science paper: ,,Analysis of analytical models for determination of
friction forces emerging in contact between rotary and progressively moving
metal body with polymer material”, Proceedings of the Scientific conference
,Logistics and the public systems”, pp. 252-261, Veliko Tarnovo: ,,Vasil Levski”
National Military University, 2021, ISSN 2738-8042, 10 pages.

Author: Yana Dimitrova

The report presents an analysis of analytical models for calculating the
frictional forces generated by the contact between a metallic body and a polymer
material. The aim is to select appropriate models for determining the frictional forces
that arise when a rotating and progressively moving metallic body (bullet) passes

13



through a polymer material, in order to develop an analytical model that can be used
to study the influence of frictional forces on the angular and progressive velocity of
the bullet.

2.2.12. Science paper: ,,Analysis of the possibilities for changing the shape
of ammunition of ammunition 7,62x54 with the purpose of reducing its richox
action when meeting an aquatic environment”, Proceedings of the Scientific
conference ,,Logistics and the public systems”, pp. 181-186, Veliko Tarnovo: ,,Vasil
Levski” National Military University, 2023, ISSN 2738-8042, 6 pages.

Authors: Vanko Ganev, Rosen Lazarov, Yana Dimitrova, Blagovest Bankov

When shooting, when the bullet has to pass through environments of varying
density, the ricochet phenomenon is often observed, which changes the energy of the
bullet, its trajectory, and its integrity. By limiting the appearance of the ricochet, both
shooter efficiency and shooter safety are improved.

2.2.13. Science paper: ,,Analytical method for determine hit point
coordinates in horizontal plane depending projectile angular velocity”,
Proceedings of International Scientific Conference “Defense Technologies”, DefTech
2023, Faculty of Artillery, Air Defense and Communication and Information Systems,
pp. 290-294, Shumen, 2023, ISSN 2367-7902, 5 pages.

Author: Yana D. Dimitrova

The amendment of hit’s point in the target have influence of small arms shots
grouping. One of the factors that have influence of the amendment is the projectile’s
angular velocity. The theoretical researches are important part of small arms
elaboration or modernization. At the report is presented a different method of
determine the hit point horizontal coordinates in the target.

2.2.14. Science paper: ,,Analytical model for examination of shots grouping
alteration in single fire shooting”, Proceedings of International Scientific
Conference “Defense Technologies”, DefTech 2023, Faculty of Artillery, Air Defense
and Communication and Information Systems, pp. 355-358, Shumen, 2023, ISSN
2367-7902, 4 pages.

Author: Yana D. Dimitrova

The grouping of shooting is one of the main indicators for evaluation of combat
efficiency at weapons systems. Theoretical analises of shots grouping changing is
crucial for the weaponry systems researchers. The article presents analytical model for
examination of shots grouping alteration depending of influence of any factors.

2.2.15. Science paper: ,,Polygon tests of the change of the ballistic
characteristics of ammunition with a changed bullet shape when it encounters
with an environment of different density”, Proceedings of International Scientific
Conference “Defense Technologies”, DefTech 2023, Faculty of Artillery, Air Defense
and Communication and Information Systems, pp. 295-300, Shumen, 2023, ISSN
2367-7902, 6 pages.

Authors: Vanko Ganev, Rosen Lazarov, Yana Dimitrova, Blagovest Bankov
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The report presents a program for polygon tests of ammunition with modified
bullet shapes. When a projectile passes through environments of different density,
processes occur that alter its energy, trajectory, and integrity. To determine the
phenomena that arise when the bullet encounters an environment of varying density, it
IS necessary to develop a methodology that would unify and standardize the
experiments of this type of testing.
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The report presents the development of an analytical model for calculating the
frictional force when a copper contact surface slides across a static metallic body.
Available analytical tribological models and mathematical methods were used to
create the model. This model can be used to obtain information about the barrel wear
of an artillery gun.

2.2.17. Science report: “Evaluation of wear mechanism of special purpose
machine elements”, Proceedings of the 15th International Scientific and Practical
Conference ,,Environment. Technology. Resources.”, Volume IV, pp. 61-64, Rezekne
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The purpose of the report is to evaluate the wear mechanism that occur in the
artillery armament main part - gun tube. In order to achieve this purpose, the
mechanism of wear has been derived by means of studying the information from
literary sources and drawing conclusions. The topicality of the topic is dictated by the
constant aspiration of scientists to derive a new theory, reduce the manufacturing
resources and increase the wear resistance of the gun tube. The study of the problem
led to an assessment of the processes occurring in the gun tube of the artillery system.
As a result of the study, it can be pointed that a different theory of the wear
mechanism of special purpose machine elements has been established.
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