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10 AUCEPTAMOHEH TPy X Ha Mar. nHxk. Pocen Henkos Jlazapos,
ACHCTEHT B Karenpa "BbopbkeHHe U TEXHOJIOTHHU 3a IPOCKTHUpaHe",

@axynrer "Aptunepus, [IBO u KUC", or HBY "Bacun JleBcku'"

Ha TeMa: "'H3ciieqBaHe HA BJMSAHNETO HA opMaTa Ha KypuIymMa BbPXY

PHMKOIIIETHOTO MY JieilicTBue",

MpeICcTaBeH 3a MpUI00MBaHe HAa oOpa3oBaTeIHATa M HAyYHA CTEMEH ' TOKTOP"
1o JIOKTOpcKa nporpama " JIlunamuka, OaaucTHKa U yIpaBJICHUE Ha MOJIETa Ha
JICTaTEJIHU arapaTu’ , 00JacT Ha BUCIe oOpa3oBanue: 5. "TexHudyecku HayKu',

npodecrnoHaHO HarpaBiieHue: 5.13. "O01mo nHKeHepCTBO' .
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1. AKTyaJIHOCT M 3HAYMMOCT HA Ppa3padOTBaHUA Hay4eH NpodJiemM

OCHOBHUSAT akUEHT B JHCEPTAlMOHHUSA Tpya Ha mar. uHx. Pocen Henkos
JlazapoB € HacO4YeH KbM Ch3/IaBaHE U EKCIEPUMEHTAIHO anpoOupaHe Ha TEOPETUUYEH
Mozen Ha (opmara Ha KypIIyM C IeJl TOBHIABaHE HA AHTUPHUKOIIETHOTO MY
NEeHCTBHE MpHU cTpenda Mo BOAHA MOBBPXHOCT, IPHU CHOJIOJIABAHE HA HOPMHTE 3a
IpyNUpPaHOCT HA MOMAICHUSITA 32 ChOTBETHATA CTPEJIKOBA CUCTEMA.

AKTyanHOCTTa Ha TeMara ce oO0yclnaBsg OT HEOOXOAMMOCTTAa 3a JETalIHO
aHaJM3UpaHe Ha SBJICHUATA U MPOLECUTE, Bb3HUKBAIIM MPU HABIIM3aHE HA KypIIyM
BbB BOJIHAa Cpeja, YCTOMYMBOTO My JBWKEHHE BBB (popMHUpaHaTa KaBUTAIMOHHA
KyXMHa 1 HAIlyCKaHETO Ha Cpe/aTa B CJIEACTBUE HA PUKOIIIET.

JlaHHUTE OT MPOBEACHOTO JIMTEPATypHO IIPOYYBAaHE IIOKA3BaT, Y€ KbM
HACTOSIIIIMSI MOMEHT PA3NPOCTPAHEHUTE KOHCTPYKIMU KaBUTUpAIIU OOEnpHIIacH,
npeJHa3HayeHW 3a cTpeida KbM, OT U BbB BOJHA Cpela, NpUTEXaBaT BIIOIICHU
OaMMCTUYHU XapaKTepUCTHKU BBB BB3AyLIHA cpena. Jloka3aHo e, 4ye HaJIWYHHUTE
XUAPOOATUCTUYHU MOJIENIM Ha OOEKTH C pa3jIMyHa YeJIHA YacT HE MO3BOJSABAT Ja Ce
aHaJIM3Mpa U3MEHEHHETO Ha TEXHUTE BBHIIHM OaJncTU4HU napamerpu. Ilo Temara
JOKTOPAaHTBHT M3Ka3Ba apryMEHTHPAHO MPEAINOJIOXKEHUE, CIOpe] KOETO €(PEKTHUBHO,
TEXHOJIOTUYHO W HWKOHOMHUYECKH LE€JIeChOOpa3HO peuIeHUE, OrpaHUyaBaIlo
PHUKOILIETHOTO JIEHCTBHE Ha KyplllymMa OT BOJHA cpela MpU MUHUMAIHM 3aryOu Ha
KMHETHUYHAa €Heprus, Ou Morjio jaa ObAe peaqu3upaHo 4Ype3 KOHCTPYKTHBHO
npepaboTBaHE Ha YeJIHAaTa 4acT Ha cTaHAapTeH Ooenpunac. C TakaBa mpoMsHa Ouxa
Ce ONTUMU3HUPAIN OANUCTUYHUTE XapaKTEPUCTUKU HA MPOCKTHIIN MIPH JABH)KEHUE BbB
GayuaHu cpend € pa3iMYeH BHUCKO3UTET, OM ce moaoOpuia rpynupaHOCTTa Ha
NOMaJeHusiITa U Karo IUI0 OM ce TOBMIIMIA HAJEXKIHOCTTa Ha CTPEIKOBHUTE
OpBXKEIHU CUCTEMH, MPETHAZHAUCHHU 32 MOAPA3ACIICHUSTA 3a CHEIMAIHA Olepaluu
Ha BOEHHOMOPCKHTE CHJIU.

B Tto3u acmekr, choOpa3HO OCKBJIHUTE JUTEpPaTYpHH AAaHHU IO TemaTa B
HAIlMOHAJIEH U CBETOBEH Mailad, BUCOKO OIIEHSIBaM MPEJJIOKEHUTE U aHAIM3UPaHU B
JTUCEPTALIMOHHUS TPy KOHCTPYKTHUBHU PELICHMs, M3pa3sBalll C€ B IMPOMsHA Ha
reOMETpUsATa Ha OXKMBAJHATA 4YacT Ha CTPEJIKOBU OOEMpHUIIaC C HOMEHKIATYpEeH
uHIeKC 7,62x54 mm, BCIEACTBUME TMPOPSA3BAHE HA €IWH WA JBAa PagualiHA

IIPBCTCHOBUAHMN KaHalla, Pa3lOJIOKCHM Ha OIPCACICHH OTCTOAHHA OT BbpPpXa HaA
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kypmyma. Te ca ¢opmupaHu ¢ Iel HaMalsiBaHE PHUKOIIETHOTO JEHCTBHE Ha
Monu(duIMpaHUTe KYpIIyMH TIpH Cpellla ¢ BOAHA CpeAa © yBEIUYaBaHE
TPYIMHUPAHOCTTA HA MOMAICHHUSTA.

[IpaBu BreuaTICHWE TPENHU3HOTO IIJIAHUpaHE Ha EKCIEPUMEHTAITHUTE
U3CTIeIBaHMsI, 0a3UpaIlo ce Ha KpUTUIHHSI aHATTU3 Ha HEPEUICHUTE WU TUCKYCHOHHH
BBIIPOCH, pasriIeJaHd ¥ KOMEHTUPAHU MOAPOOHO B 0030pa. JIOKTOpaHTHT Mar. HHXK.
JlazapoB JEeMOHCTpHpa OTIUYHO alpHOPHO TIO3HABaHE Ha CHIIHOCTTa Ha
NOCTAaBEHUTE WHKEHEPHO-TEXHUYECKH 3aJadd, II03BOJIABANIO Tpe/Ularane Ha
COOCTBEHA KOHIICTIIIMS 3a PEIICHHE, YCICNTHO 3allUTeHa IMO-HATaThK MOCPEIACTBOM
UHTEPIIPETAlUATa Ha TOJYYCHHUTE PE3YyATaTH OT PETPECHOHHU W JTUCTICPCHOHHH
aHaM3u W HampaBeHuTe Wu3BoAW. Criopen TAX ONTUMalIHA, OTHOCHO JBaTa
U3CTICIBAHA TMapaMeThpa - PHUKOIIETHO JEHCTBHE MpPH yJIap BHB BOJHA cpela H
TPYNUPAHOCT HA TMONAJCHUATa, € MOJEIHAa KOH(QUTypalmuss ¢ JBa KaHala,
pa3noJIoKEHN Ha 3 MM 1 Ha 12,7 MM OT Bbpxa Ha KypuIyma.

CboOpa3HO TOpPEU3IOKEHOTO CUMTaM, 4Ye TpeasioKeHara JucepTanus
NpEJCTaBIsABA HAITBJIHO 3aBBPIINCH HAYYHO-H3CIEHAOBATEIICKA TPy, pellaBall
akTyajeH npobsiem. Peanusupan e B choTBeTCTBUE ¢ M3uckyemure 3a OHC "noktop"

HUBA Ha Hay4YHAa KOMIIETEHTHOCT, KPEaTUBHOCT, JETAWIHOCT U IIPELU3HOCT.
2. OueHka HA HAYYHHMTE Pe3yJITATH M PUHOCUTE HA TUCEPTALMOHHUSA TPYA

JlucepTallMOHHUAT TPy € WU3MBIHEH B o0ny obem ot 164 crpanuim,
BkimtountennHo 40 ¢urypu u 15 Tabmumu. CTpyKTypupaH € B YBOJ, YETUPH TJIaBH,
oOIIM M3BOJU, 3aKIIOUYCHUE, HAYYHO TPWIOKHHU U MPAKTUKO-TIPUIIOKHU MPUHOCU U
oubnuorpadus. HensmeHHa 4acT OT IUCEPTAIMOHHUS TPY/ Ca U OCEM MPUIIOKECHHUS,
U3IbJIHEHUE B 00€M OT 23 CTpaHMIIH.

bubmorpadckara cnpaBka BkiIrouBa 06010 132, ot kouto 69 Ha kupmimia, 62
Ha JATWHHIIA ¥ €JUH WHTEPHET M3TOYHHUK, 0OXBAIIAIIHA JOCTATHYHO IIMPOK BPEMEBU
JTara3oH.

B pesynrar oT HampaBeHOTO MPOyYBaHE JIOTMYHO ca (OPMYJIMPAHU IIENTa |
OCHOBHUTE 33/1a4 Ha TUCEPTAIUATA.

OcHoBHaTa 1eN Ha IUCEPTAIMOHHUS Tpya € dopMmyiupaHa Karo: ... ;a ce
W3Clie/IBa BIUSHUETO HAa (popmaTa Ha KypllymMa BbPXY PUKOIIETHOTO MYy JEHCTBHE

Ipy cpelja ¢ BOJHA Cpella M TMOBHILIABAHE HA AHTHUPHUKOIIETHOTO JEWCTBHE Ha
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KypIllyMa Ha ChIIECTBYBAI OOETPHIIAC, TPYIUPAHOCTTA HA KOUTO J1a Ob/Ie B HOPMUTE
3a rpyNUPAHOCT HA MOMNAJEHUATA 32 ChOTBETHATA CTPEIKOBA CUCTEMA. .

[TocTuranero Ha MOCTaBeHAaTa II€JT M3UCKBA PEIIaBaHEe Ha CICIHUTE TPH 3aa9H:

- Ch3/IaBaHE Ha TEOPETHYEH MOJIe] Ha (popMaTa Ha Kypllyma C el TOBUIIIaBaHE
Ha aHTUPHUKOIIETHOTO MY JEHCTBUE MIPU CTpeida Mo BOAHA MOBbPXHOCT;

- W3BBPIIBAHE HA EKCIIEPUMEHTATHO M3CJIEABAaHE HAa BIMSHUETO Ha (hopmaTa Ha
KypliIyMa BbpXY PUKOIIETHOTO MYy J€HCTBUE MPU CTpenda Mo BOAHA MOBbPXHOCT;

- OLICHSIBAaHE Ha aJeKBAaTHOCTTa Ha pa3paboOTeHHs TEOpPEeTHYEH MOJeNl Ha
dbopmara Ha Kypllyma C 1€ MMOBUIIABAHE HAa aHTUPHUKOIIETHOTO MY JEHCTBUE MpU
cTpesnda Mo BoJHa MOBBPXHOCT.

[Ipu3HaBam 3amauuTe 3a CIOKHU, KOMIUIGKCHU U OTTOBApSIINA HA W3WCKBAHMITA
3a mpunoouBane Ha OHC "noktop". Beska eqHa oT riiaBute B pa3paboTkara peliaBa
0 €/THA OT MIOCTABCHHUTE 3a/1aYH.

[IpuemaM 3a OCHOBATEITHH MPETEHIIUUATE 32 MPUHOCH TIOCOYCHH OT JOKTOPAHTA:

A. Hay4HO — npuJI0KHU:

- IOpa3BUBAHE HA TEOPUSATA 3a OMNpeEeisiHE Ha OAUTUCTUYHUS KOCPULIUECHT, TIPU
HaJIM4ME Ha paJMalIHA KaHaJIM 110 O’KMBAJIHATA YacT Ha KypIIyMma,

- IOpa3BUBaHE Ha TEOpHUsATA 3a OMNpENEsSHE YCKOPEHHETO Ha KypIIymMa Mpu
HaBJIM3aHE BBHB BOJHA CPEJla C OTYMTAHE HA BIMSHUECTO Ha OATMCTUIHUS KOSHUITMCHT
U BI'bJIa Ha Cpelia C BOJIHATA MTOBBPXHOCT.

OTtHacsM 1 KbM KaTeropusra. "'Jloka3BaHe ¢ HOBH CPe/ICTBA HA ChIIleCTBEHH
HOBH CTPAHM HA Bede CHIIECTBYBAIM HAY4YHHM 00J1aCTH, MPOOIeMH, TEOPUU U
xumnore3u'".

- pa3paboTBaHEe Ha CTATUCTHUYECKH MOJEN 3a HM3CJelBaHE M3MEHEHUETO Ha
YCKOPEHHETO Ha KypllyMa TpH HaBlIM3aHE BBHB BOJHA cCpela C OTYMTAHE Ha
BJIUSTHAETO Ha bI'bJIa HA CPEIa ¢ BOJHATA TIOBBPXHOCT;

- pa3paboTBaHE Ha METOIMKA 3a IMOJUTOHHU W3MHTBAHUS 3a M3CJIC/IBAHEC HA
BIUSHUETO Ha (opmaTta Ha Kypuiyma BBPXYy TpyIUpaHOCTTa Ha CTpendara,
W3MCHCHHETO Ha CKOPOCTTAa Ha KypIlymMa W PHUKOIIETHOTO MYy JEHCTBHE BBHB BOJHA
cpena.

OtHacsiM M KbM Kateropusara: ' Cb3JaBaHe Ha HOBM KJacupukauuu,

METOAU, KOHCTPYKIMHU, TEXHOJIOTUM"".

af7



b. [IpakTrKO — MPUIIOKHU

- EKCIIEpMMEHTAJIHO YCTAHOBSBAHE BIIMSHUETO HA HAIMYMUETO HA pPAJAHAIHU
KaHaIW, Mpopsi3aHu MO OKMBAJIHATAa 4YacT Ha Kypllyma, BbPXYy HaMalIIBAaHETO Ha
PHUKOILIETHOTO JEHCTBUE BbB BOJIHA CPEIA;

- pa3paboTBaHe Ha MpoIleaypa 3a U3NUTBAHE HA PUKOILIETHOTO JEHCTBHUE BbHB
BOJHA CpeAa, TPYNUPAHOCTTAa HA NOMAJCHMITA U M3MEHEHHE Ha CKOpPOCTTa BbHB
BB3JIyIIHA Cpe/ia Ha KyplllyM Ha Ooenpurnac ¢ HOMEHKJIATypeH uHaekc 7,62x54 mm;

- Ccb3daBaHe Ha (U3MUECKH MOJAENM Ha KypuiyM Ha Ooempumac c
HOMEHKJIaTypeH HHJIeKC 7,62x54 MM ¢ u3MeHeHa ¢popMa Ha O)KMBAJIHATA YacT, C 1e
HaMaJISIBAaHE HAa PUKOILLIETHOTO JACHCTBHE BbB BOJIHA CPENIA,;

- IPOEKTUPAHE U U3pabOTBaHE HA TEXHOJIOTMYHO 0OOpY/IBaHE 32 OCUTYpSBAHE
Ha EKCIIEPUMEHTAIIHO U3MUTBAHE U U3paboTBaHe Ha (PM3UUECKU MOJICNIA HA KYypIUTYMH
Ha Ooempumac ¢ HOMEHKJIATypeH uHiekc 7,62x54 mm, c¢ usMmeHeHa ¢dopma Ha
O’KMBaJIHATa YacT.

Cuuram, 4ye NPUHOCUTE Ca KOPEKTHHU, MBIHU WU H3LSUIO KOPECIOHIUPAT C
pe3yaTatute oT paszpaboTkara. Hamuiie ca 3aabpia0oyeHy MpOydYBaHUsI ¢ HaydyHa U
MPAKTUKO-TIPUIIOKHA CTOMHOCT, YUATO 3HAYMMOCT € Oe3CIopHa.

OCHOBHOTO ChABPKAHUE HA JUCEPTALMOHHUS TPYJl € OTpa3eHO B 4 Hay4yHH
nyOJMKalK, €lHa Ha aHTJIMACKU €3UK U TPU Ha OBJTapCKH, ¢ KOETO ca U3I'bJIHEHU
MUHHUMAJTHUTE W3UCKBAHUs, onpeneneHu ¢ [IpaBuiHrKa 3a mpuiiaraHe Ha 3aKOHa 3a
pa3BUTHE HA aKaJeMUYHUs cbcTaB Ha PenmyOnuka bbarapus. Te3u Tpynose ca U3LsIio
JTOKJIa/IBAaHU Ha HAIIMOHAJIHU HAYYHU KOH(PEPEHIINH ¢ MEKIYHAPOJIHO ydacTue.

JIBe oT myOnuKamMuTe ca CaMOCTOSATENHU, a JBE€ B CHAaBTOPCTBO C HAYYHUS
PBKOBOJIUTEIL.

[Ipuemam, 4e mpeacTaBeHUTE MyOJMKAIMK Ca MO TeMaTa Ha JUCEepTalusTa u
OTpa3siBaT ChHIIHOCTTA, OCHOBHUTE MOMEHTH OT H3CJIECABAaHUATA U TOJYyUYECHUTE
pe3yaTaTd OT AUCEPTALMOHHUS TpPyH, W ca JOKA3aTeJICTBO 3a ampoOauusra HuM.
HanuaneTo Ha 1Be caMOCTOSITETHH MyOIMKAIIMU JJaBa HEOCIIOPUMO JTIOKA3aTeJICTBO 3a
JUYHMS MPUHOC Ha JOKTOpPaHTa B pa3pabOTBAHETO Ha AMCEPTALUATA.

KbM wu3m0n3BaHusl JIGKCMKAJTHO-CEMAHTUYEH amapaT HAMaM CbhIIECTBEHH
3a0enexkKu. JJOKTOpaHThT IEMOHCTPHPA MHOTO JOOPO BiIaJI€CHE HA TEPMUHOJIOTHITA

N KOPCKTHOCT Ha O3HAYCHUATA.
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3. Kputnunu oejie:kku

B mnpencraBeHus nucepTalMOHEH TPYA HE OTKPUX NPUHIMIIHU TPEIIKU WM
HEBEPHU TBHPJICHUS OT JUCKYCHOHHO €CTECTBO.

CopuieBpeMEeHHO MoOratr jJa ObJaT MOCOYEHH HSKOM MPOIYCKHU, OENeXKH U
penopbKU, HE OMaJIOBaXKaBallld JOCTOMHCTBATa Ha pa3paboTkara:

- CUMTaM, 4e JI0 rojisiMa CTeneH nocoyeHara uHdopmanus B pazaenu 2.1, 2.2 1o
"2.2.2.4. 3aTBapsiHe Ha KyXUHUTE' BKJIIOYUTEIIHO, MMa MO-CKOPO 0030pEH XapaKTep.

- nuncBa rpaduyHa 3aBUCHMOCT, OMUCBAIIA PE3YNTATUTE OT MaTEMaTHYECKOTO
MoOJieJIMpaHe, OTHOCHO M3MEHEHHETO Ha YCKOPEHHETO Ha KypllyMa MpU HaBIU3aHE
BbB BOJIHA Cpella C OTYMTAHE Ha BIMSHUETO Ha BI'bJa HAa Cpellla C BOJHATA
MOBBPXHOCT MPH IATHU U MOAU(PUIMPAHUTE KypIIyMu — cTp. 67, 3aB. 2.25. YoeneH
CbM, Y€ MH)XCHEPHOTO BB3MPHUATUE HA ONUTHU JAHHU, U3UCKBA IO-CKOPO OCHOBHO
rpau4yHO UHTEpIpETHUPAaHE Ha pe3ynaratute. Olle nmoseye, ye ot rpapukara Ou Ouso
BB3MOKHO M3BEXKJAaHE Ha YpaBHEHHMS Ha perpecus Ha amnpOKCUMHUpPAIIXd KpPUBU
(cTerieHHH (QYHKIUH) C JOCTATHYHO BUCOK KOCPUITUCHT HA KOPEIIAIHS;

- JIomycKaMm, dYe 3HAYMTeIHa YacT OT MPOBEICHUTE EKCIIEPUMEHTAITHH
u3cieBaHus OM MoOIJIa J1a OTHaJHE, aKo B JUCEPTAlMOHHUA TpyHd O€ MpEeABUAEH U
peanu3upaH IUIaHUpaH eKCIEpUMEHT. EJWH miIaHupaH eKCIepUMEHT OCHUTypsiBa
BB3MOKHOCT J1a ObJIe OTYETEHO €BEHTYaJTHO CbBMECTHO BIIMSHHE Ha (PAKTOPH, KOETO
MOHSIKOTA C€ OKa3Ba JIOPU IO-3HAYMMO OT TOBa, KOETO BCEKU (PakTOp oOKa3Ba
MOOT/ICITHO BbPXY M3CJIEIBAHUS APAMETHD;

- ¢ur.3.2, ctp. 89 "Cxema Ha popmaTta Ha mpoduia Ha KaHaa, U3pabOTEH
BHPXY OXKMBajHaTa 4acT Ha Kypuryma' OW cienBayio Ja mpeacTaBs MHoOpMarus,
OTHOCHO pa3MepUTe Ha MPOPSA3AHUTE KaHAH, Ha Hesl 00adye pa3MepH He ca MOCOYCHH.
[Tono6Ha e cnenBamara ¢ur.3.3, ctp. 89 "Cxema Ha oOpaboTBaemus JAeTailn’ TyK Ou
clieBajio 1a OBJaT MOCOYEHH - EJIEMEHTHTE Ha peXuMa Ha psA3aHe — CKOpPOCT
V¢[m/min], nonasane f [mm/rev] u npndounHa Ha ps3ane ap,[Mm] u mo3unmsTa Ha
kanana. Ome moBeue, camusi pasaen ''3.3.2. OmnpesensiHe Ha PEXUMHU Ha ps3aHe'
W3HCKBA PSXKUMHUTE Ja ObAAT MOCOYCHH, HO MH(OPMAIINSA 3a TAX JIUTICBA;

- CyUTaM, Y€ AUCEPTALMOHHMS TpPyA camMo Ou Credeiws, ako B Hero Oerie
OpEeIBUACHO U  pEaIM3UpaHO TPUMEPHO MOJEIHUpaHe Ha  NPEIJIOKECHHUTE

KOH(pUrypauuu MoaupuIMpanu KypiuryMyd Ha OOoenpurac ¢ HOMEHKIATYpEeH MHJIEKC
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7,62x54 MM u B NOCIEACTBUE J1a ObAE€ CUMYJIMPAHO MOBEAECHUETO UM NPU JBHKEHUE
B Pa3IMYHU (QUIYUJHU CPEIH, Ype3 KOMIUIEKCHO OTYMTAHE Ha SIKOCTHU, TEPMUYHH,

bayuaHu U TpalHOCTHH MapameTpu, nocpenctsom CAD cuctema.

[IpenoppuBaM Ha HOKTOpaHTa Mar. MHX. Pocen JlazapoB na mpoabiku cBosTa
yCHEIIHA HAay4YHO - W3CJIEN0BATEICKa W IpenojaBaTeliCKa JEWHOCT B M30paHOTO
npo(eCHOHATTHO HaIlpaBJIEHHWE, KAaTO aKIEHTHUpa BbpXY MyOIMKYBaHETO Ha HAay4HU
pa3pabOTKu B MPECTUKHU MEXIyHAPOJHU H3AaHUS MHACKCHPAHU B CBETOBHH 0a3u

JIaHHU 3a Hay4HU nyonukanuu Scopus u Web of Science.

4. 3akio4yeHune

[IpencraBeHusT mgucepTalioHeH Tpya GOpMHpa HAIMBIHO  3aBBPIICHA
WHOBAaTMBHA HAyYHO-TIPUJIOKHA aBTOPCKAa pa3pabdoTKa MO OCOOEHO aKTyajeH H
3HauuM mnpoosiem. [logxondinara MeTO0JIOTHS, pealu3upPaHUTE EKCIIEPUMEHTATHU
U3CIIC/IBAHUSA, TOCTUTHATUTE pe3yiaTaTd U (OPMYJIUPAHUTE MPUHOCH, JOKa3Bat
KOMIIETEHIIMUTE Ha KaHAaugata Mar. uHXK. Pocen JlazapoB mnpu IUIaHUpaHE U
MPOBEXKAHE HA HAYYHU U3CJICABAHUS.

TpynsT oTroBapsi Ha M3UCKBaHUSATA 3a MpuAoOMBaHE Ha OOpa3oBaTeNHA U
Hay4Ha cTeneH ,,Jlokrop®, chriacHo "3akoHa 3a pa3BUTHE HA aKaJEeMHUYHUS ChCTaB

Ha PenyOnuka bbarapus™ u "l[IpaBuiHuka 3a npuiaaraneTo My .

5. OneHnka Ha AUCePTALMOHHUS TPYA

Bb3 OocHOBa Ha IpencTaBeHUTE MaTepuaiu, HAyYHUTE U MPAKTUKO-TIPHIIOKHU
IPUHOCH J1aBaM IIOJIOXKUTEJIHA OILIEHKAa Ha JHCEepPTAalMOHEH TPyl Ha Tema:
"N3cnenBane Ha BIMSHUETO Ha (opmaTa Ha Kypllyma BBPXY PHUKOLIETHOTO MY
NeicTBUE' W HaMUpaM 3a OCHOBATENHO Ja MpenopbyaM Ha HAYYHOTO KypH Ja
npuchau Ha Mmar. uHx. Pocen HeakxoB JlazapoB oOpaszoBaTenHa M HaydHa CTENEH
"JlokTop" mo nokTopcka mporpama " JlnHamuka, 6alucTUKa U yIpaBJIeHUE Ha MoJieTa
Ha JICTATEJIHM amapatu’ B 00JIACT Ha BUCHIETO oOpa3oBanue 5. "TexHuueckn HayKu'",

npodecroHanHo Hampasienue 5.13. "O0mo nHx)eHepcTBO' .

Jara: .......ccooeiiii, UneH Ha HAy4YHOTO XKYpH:

JIOIL. I-P UHK. .ovvveennenen.. Bennucnap JlumutpoB
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1. Current Status and Significance of the Developed Scientific Problem

The main Focus in the PhD Thesis of Eng. Rosen Nedkov Lazarov (MSc) is
aimed at creating and experimentally testing a theoretical model of the bullet shape in
order to increase its anti-ricochet action when shooting a on water, observing the
standards for grouping of hits for the respective gun system.

The Current Status of the topic is determined by the need for detailed analysis of
the phenomena and processes occurring when a bullet enters an aquatic environment,
its sustained movement in the formed cavitation cavity and the exit of the
environment as a result of ricochet..

The data from the conducted literature study show that at present the widespread
structures of cavitating ammunition intended for firing to, from and in the aquatic
environment have inferno ballistic characteristics in the air. It has been proven that
the available hydroballistic models of objects with different frontal part do not allow
to analyze the modification of their external ballistic parameters. On the subject, the
PhD student makes a reasoned assumption that an effective, technologically and
economically feasible solution limiting the ricochet action of the bullet from the
aquatic environment, with minimal loss of kinetic energy, could be realized by
constructively modification the front of a standard ammunition. Such a change would
optimize the ballistic characteristics of projectiles when moving in fluid
environments of different viscosities, improve the grouping of hits and, in general,
increase the reliability of gun weapons systems used by Naval Special Operations
Forces.

In this aspect, according to the scarce literature on the topic nationally and
globally, I highly appreciate the constructive solutions proposed and analysed in the
PhD Thesis, expressed change in the geometry of the revival part of gun ammunitions
with nomenclature index 7.62x54 mm, after cutting on the one or two radial channel
rings, located at certain distances from the top of the bullet. They are formed in order
to reduce the ricochet action of the modified bullets in contact with the aquatic
environment and increase the grouping of hits.

It gives the impression precise planning of experimental research, based on the
critical analysis of the unresolved or discussion questions, reviewed and commented

in detail in the review. The PhD student Eng. Lazarov (MSc) demonstratet excellent
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apriori knowledge of the nature of the set engineering and technical tasks, allowing to
propose one's own concept for a solution, successfully defended further through the
interpretation of the obtained results from regression and variance analyzes and the
conclusions made. According to them, the optimal ricochet action in case of impact in
the aquatic environment and grouping of hits are optimal for the two studied
parameters. Is a model configuration with two channels located 3 mm and 12.7 mm
from the top of the bullet.

According to the above, | believe that the proposed PhD Tehsis is a fully
completed research work, solving a current problem. It has been implemented in
accordance with the required for the Educational and Scientific Degree "Doctor of

Philosophy" levels of scientific competence, creativity, detail and precision.

2. Evaluation of the Scientific Results and the Contributions of the PhD
Tehsis

The PhD Thesis is completed in a total volume of 164 pages, including 40
figures and 15 tables. It is structured in an introduction, four chapters, general
conclusions, scientific and practical contributions and bibliography. An integral part
of the dissertation are eight applications, execution in a volume of 23 pages.

The bibliography includes a total of 132, of which 69 in Cyrillic, 62 in Latin and
one internet source, covering a sufficiently wide time range.

As a result of this study, are logically formulated the aims and scopes of the PhD
Thesis.

The main purpose of the PhD Thesis is formulated as: "... to study the influence
of the bullet shape on its ricochet action in contact with aquatic environments and
increase the anti-ricochet action of the bullet of existing ammunition, the grouping of
which should be in the norms of grouping hits for the relevant gun system. *

Achieving the set purpose requires solving the following three tasks:

- creation of a theoretical model of the bullet shape in order to increase its anti-
ricochet action when shooting on a water surface;

- performing an experimental study of the influence of the bullet shape on its

ricochet action when shooting on a water surface;
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- assessment of the adequacy of the developed theoretical model of the bullet
shape in order to increase its anti-ricochet action when shooting on a water surface.

| recognize the tasks as complex, and meeting the requirements for acquiring
Educational and Scientific Degree "Doctor of Philosophy". Each of the chapters in
the development solves one of the set tasks.

| accept as justified the claims for contributions indicated by the PhD student:

A. Applied - Scientific:

- further development of the theory for determining the ballistic coefficient, in
the presence of radial channels along the revival part of the bullet;

- further development of the theory for determining the acceleration of the
bullet, when entering an aquatic environment, taking into account the influence of the
ballistic coefficient and the angle of contact with the water surface.

| refer them to the category: "Proving with new means of significant new

aspects of already existing scientific fields, problems, theories and hypotheses".

- development of a statistical model for studying the change in the
acceleration of the bullet when entering an aquatic environment, taking into account
the influence of the angle of contact with the water surface;

- development of a methodology for field tests for research of the influence of
the bullet shape on the grouping of the shooting, the change of the speed of the bullet
and its ricochet action in the aquatic environment.

| refer them to the category: "Creation of new classifications, methods,

constructions, technologies'.

B. Practical - applied

- experimental establishment, the influence of the presence of radial channels,
cutting along the revival part of the bullet on the reduction of the ricochet action in
the aquatic environment;

- development of a procedure for testing the ricochet action in the aquatic
environment, the grouping of hits and the change of the speed in the air of an
ammunition bullet with nomenclature index 7.62x54 mm;

- creation of physical models of ammunition bullets with nomenclature index
7.62x54 mm with modified shape of the revival part of the bullet, in order to reduce

the ricochet action in the aquatic environment;
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- design and manufacture of technological equipment for providing
experimental testing and production of physical models of ammunition bullets with
nomenclature index 7.62x54 mm, with modified shape of the revival part.

| believe that the contributions are correct, complete and fully correspond to the
results of the development. There are in-depth studies of scientific and practical
value, the significance of which is indisputable.

The main content of the dissertation is reflected in 4 scientific publications, one
in English and three in Bulgarian language, which meets the minimum requirements
set by the Regulations for the implementation of the law on the development of the
academic staff of the Republic of Bulgaria. These papers have been fully reported at
national scientific conferences with international participation.

Two of the publications are independent and two are co-authored with the
supervisor.

| accept that the presented publications are on the topic of the dissertation and
reflect the essence, the main points of the research and the results of the PhD Thesis,
and are proof of their approbation. The existence of two separate publications gives
indisputable proof of the personal contribution of the PhD student in the development
of PhD Thesis.

| have no significant remarks on the lexical-semantic apparatus used. The PhD
student demonstrates a very good command of the terminology and correctness of the

designations.
3. Critical remarks

In the presented PhD Thesis i did not find any fundamental errors or incorrect
statements of a discussion nature.

At the same time, some omissions, remarks and recommendations can be
pointed out, which do not diminish the merits of the development:

- | consider that to a large extent the information referred in sections 2.1, 2.2 to
"2.2.2.4. Closing the cavities" inclusive, is more of an overview character.

- There is no graphical dependence describing the results of mathematical
modeling on the change in the acceleration of the bullet when entering an aquatic
environment, taking into account the influence of the angle of contact with the water

surface in regular and modified bullets - p. 67, head. 2.25. | am convinced that the
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engineering perception of experimental data requires rather a basic graphical
interpretation of the results. Moreover, it would be possible to derive from the graph
the regression equations of approximating curves (power functions), with a
sufficiently high correlation coefficient;

- | assume that a significant part of the conducted experimental research could
be dropped if the planned experiment was planned and realized in the PhD Thesis. A
planned experiment provides an opportunity to take into account the possible joint
influence of factors, which sometimes turns out to be even more significant than what
each factor has on the studied parameter;

- Fig.3.2, p.89 "Scheme of the shape of the channel profile made on the
revival part of the bullet" should present information about the dimensions of the cut
channels, but the dimensions are not indicated on it. The following is similar in
Fig.3.3, page 89 "Scheme of the workpiece" here should be indicated - the cutting
conditions - speed V. [m/min], feed f [mm/rev] and cutting depth a, [mm] and the
channel position. Moreover, the section "3.3.2. Defining the cutting conditions”
requires the modes to be specified, but information about them is missing;

- | Dbelieve that the PhD Thesis only have won if it had provided and
implemented three-dimensional modeling of the proposed configurations modified
ammunition bullets with nomenclature index 7.62x54 mm and subsequently to
simulate their behavior when moving in different fluid environments, through
complex reading of strength, thermal, fluid and durability parameters, with using of
CAD system.

I recommend to the doctoral student Eng. Rosen Lazarov (MSc) to continue his
successful research and teaching activities in the chosen professional field, focusing
on the publication of scientific papers in prestigious international journals indexed in

global databases of scientific publications Scopus and Web of Science.

4. Conclusion

The presented PhD Thesis forms a fully completed innovative scientific-applied
author's work on a particularly topical and significant problem. The appropriate

methodology, the realized experimental research, the achieved results and the
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formulated contributions prove the competencies of the candidate Eng. Rosen
Lazarov (MSc) in planning and conducting research.

The Thesis meets the requirements for obtaining the Educational and Scientific
Degree "Doctor of Philosophy", according to the "Law on the Development of the
Academic Staff of the Republic of Bulgaria® and the "Regulations for its

implementation™.

5. Evaluation of the PhD Thesis

Based on the presented materials, scientific and practical — applied
contributions, | give a positive assessment of a PhD Tehsis on "Investigation of the
influence of the bullet shape on its ricochet action” and | find it reasonable to
recommend to the scientific jury to award a Eng. Rosen Nedkov Lazarov (MSc)
Educational and Scientific Degree "Doctor of Philosophy (PhD)" in the Scientific
Program "Dynamics, Ballistics and Control of Aircraft Flight”, Higher Education

Area: 5. "Technical sciences", professional field: 5.13. "General engineering"

Date: 23.05.2022 JURY MEMBER:
/Assoc. Prof. Eng. Ventsislav Dimitrov,PhD/
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