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1. AKTyaJIHOCT ¥ 3HAYMMOCT Ha pa3padoTBaHUs Hay4eH npodJiemM

B nucepraumonnus Tpyn ,M3cineaBaHe Ha BiausHUETO Ha (¢opmara Ha
KypllymMa BBPXYy PHKOIIETHOTO My JIEHCTBUE” € U3CIeABaH aKTyaJleH
HAYYHOIIPUJIOKEH NPOOJIEM — U3yyaBaHe SIBJIICHUATA, Bb3HUKBAIIM IIPU PUKOLIETA OT
BOJIHA CpeJia.

3a pemaBaHe Ha mMpoOJemMa € MOCTaBeHa WeJI. M3CJICABaHE BIHUSHUETO Ha
dbopMara Ha KyplIyMa BBPXY PHUKOIIETHOTO MY JEMCTBHUE MPH Cpella ¢ BOJHA
cpeJa U TIIOBHUILIABAaHE Ha AaHTUPUKOILIETHOTO JEWCTBHE Ha KypllymMa Ha
CBIIECTBYyBalll Ooemnpuiac, rpynupaHOCTTa Ha KOWTO Ja ObJe B HOPMHUTE 3a
rpyNUPAHOCT HA MOMAJACHUSATA 32 ChOTBETHATA CTPEIKOBA CUCTEMA.

TemaTta Ha JAMCEPTAlMOHHUS TPYyJ HANBJIHO CHOTBETCTBA C OCHOBHOTO
ChAbpXKaHUE Ha pa3paboTkara. [IpeacTaBeHus 3a peueH3us MaTepual, NpeacTaBisBa

Os1JI0CTHO, SaII’bJI60‘-I€HO HN3CJICABAHC 110 TCMATaA.

2. O01ma xapaKTepucTHKA U CTPYKTYPa HA JUCEPTALHOHHUS TPY]

JlucepTanmoHHUAT Tpyd € pa3paboTen B 4 rnaBu ¢ obm obem 164 ctp.:
ocHoBeH TekcT 131 ctp., mpunoxenust 33 ctp., chabpxka 35 ¢urypu, 30 TaGauIm.
JluteparypHata crpaBka o0OxBaiia o610 132 nurepaTypHy U3TOYHHKA, OT KOUTO 69
Ha kupwmna u 63 Ha natmHMia. CropaBkaTa BKIIOYBA IMMO3HATUTE MU OCHOBHU
W3TOYHHUIIM TIO U3CIIEABAHMS TPOOIIEM.

JlucepTalMOHHUAT TPy ChIbpPXKA CICAHUTE TiIaBU: AHanmu3 Ha (akTopure,
OKa3Balll¥ BJIMSHUE HA PUKOLIETHOTO JCHCTBUE HA KyplllymMa OT BOJHA MOBBPXHOCT;
Monenupane Ha mpolleca Ha MPOHMKBAHE U JIBIDKCHHE HAa KypIIyM C M3MEHEHa
reoMeTpUs Ha YelHaTa 4acT BHB BOJHA cpeaa; EKCreprMEHTaNHO W3CIeBaHE Ha
BJIIMSTHUETO Ha ¢opMaTa Ha KypIIyMa BbpXYy PUKOIIETHOTO My JEHCTBUE TIPH CPEIa ¢
BojHa cpena; OOpaboTka Ha pe3ylNTaTUTe M OLIEHKAa aJleKBaTHOCTTa Ha MOJEINa;
3axmmoueHue; HaydHo-nipuiiokHE U IPHIIOKHU puHOCH; CUCHK HA MyOJIUKAIMUTE
1o aucepranusara, Jiureparypa u [Ipuioxenus.

AKIIEHTBT B IMCEPTALMOHHMSI TPYJ € TIOCTaBeH BBHPXY BIMSIHHETO Ha popmara

Ha KypIllyMa BbPXY PUKOIIETHOTO JICMCTBUE BbB BOJIHA MOBBPXHOCT.
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B rnaBa 1 ,,Ananuz na gaxmopume, oxazéawju 6ausHue HA PUKOULEMHOMO
oeticmeue Ha Kypuiyma om 600HA NO8bPXHOCM® € N3BBPIICH aHAJIN3 HA PUKOIIETUTE
OT Pa3IMYHHA TOBBPXHOCTH KAaTO OCTOH ISICHK U IPYTH. AKLIEHTHT B HU3CJIECIBAHETO €
IIOCTaBEH BBPXY PUKOLIETa OT BOJHA MOBBPXHOCT. OCHOBHO BHMMAHHUE € OTHEIICHO
Ha PpAa3BUTHETO B HCTOpPUYECKA NEPCIEKTHBAa Ha OOENpUIIacUTe C KaBUTHpAILL
CbpAECYHUK. V3MCKBAHETO KBM KAaBUTHUPAIIMUTE CHPACYHULM € 1a UMAT YCTOWYMBO
JIBW)KCHUE BBB BB3AYIIHA U BOAHA Cpela, KAKTO M Ja NMPEMHHABAT YCTOMYUBO OT
eaHara KbM Jpyrarta cpena. HampaseH € u3Boja, 4e ChIIECTBYBAIMTE KaBUTUPAILN
Ooenpuracu, KOUTO ca IpeJHa3HaueHu 3a cTpeiada KbM, OT U BbB BOJHA Cpela
IPUTEXKABAT BIOLIEHU OAJIMCTUYHM KauecTBa BbB Bb3/yIlIHA Cpeaa

B rnasa 2 ,,Mooenupane na npoyeca Ha npoHuxeane u 08UICEHUe Ha KYPULYM C
U3MEHeHA 2eoMempus Ha 4YeiHama Yacm 6b8 600Ha cpedd’™“ € W3BbPIIECHO
XUJIPOOANTUCTUYHO MOJEIMpPAHE Ha MPOLECUTE BbB BOJAHA cpeaa. J[BU)KEHHMETO Ha
KypLIyM B JIB€ Cpeay IOKTOPAHTBHT HE PA3IVIEKAA CaMO KaTo IEPUOJ Ha JBHKECHUE
BbB Bb3[yXa W NEPUOJ HA JIBWKEHHE BBB BOJA, a CE€ pasrieaa U NpeXOoabT IIPU
HAaBJIM3aHE OT BB3AYyX BbB BOJA. AHAIM3UPAHH ca (PAKTOPUTE, BIUSCIIU BBPXY
SBJICHUATA TP HaBJIM3aHE Ha Kypllyma BbB Boja. Ha Oa3zara Ha aHamuza e
U3BBPIICHO CTAaTUCTUYECKO MOJCIMPAHE HA PUKOLIETHOTO IEHCTBUE HA KypPIIyM
CpeleH KaauObp 3a CTPEIKOBO OpBXKHME INpHU cpella ¢ BoAgHa cpena. M306panusr
CTATUCTUYECKU MOJIEII OTPa3sBa B3aMMOJECUCTBUETO MEXKIY MU3CIIECIBAHUTE CIIyYalHH
BEJIMYMHHU, Thl Karo HE € BB3MOXHO Ja C€ EJIMMHUHHUPAT BBHIIHUTE (pakTopu
BIIMACILM BBPXY IIpolLieca.

B rnasa 3 , Excnepumenmanno uszcneogéane Ha 6IUAHUEMO HA opmama Ha
KYpULymMa 6vbpxy PpuKoWemHOmo My oOelicmeue npu cpewa ¢ 600Ha cpeda™ €
W3BBPIIECHO M3MUTBAHE C LN MpoBepka (yHKUUOHUpaHE Ha 7,62x54 mm maTpoHu
ciell MpoMsHA Ha (popMaTa Ha Kypuiyma UM C LieJl HaMaJisiBaHEe Ha PUKOIIETHOTO MY
neiicteue. [Ipy M3NUTBAHETO Ce KOHTPOJUpPA OPOSAT KypUIYMH PHUKOIIMPAIUA OT
BOJHATA IOBBPXHOCT IIPYM PA3IMYHM BIJIM HA NAJAHE CIPAMO XOPU3OHTAJIHATA
paBHMHA. ABTOPBT TOYHO € OIpPEIEIWI YCIOBHUATA INPHU KOUTO CE€ IPOBEKIA

CKCIICPUMCHTA. 3a MMPOBC)KAAHE Ha CKCIICPUMCHTA Ca I/I3pa6OT€HI/I IIeT Mozacia
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KyplIyMd OT matpoH 7,62X54 ¢ panvallHd KaHajiu pa3loJIOKEHU Ha OINpeesieHU
OTCTOSIHUSA OT BbpXa Ha KypiuyMa Pe3yiataTtuTe OT €KCIEpUMEHTa C€ OIMKCBAT B
[IpoTokOa OT mMpoOBEJAEHW TMOJWUTOHHMW W3NUTBaHWSA. Ha 0azara Ha moOSydYeHHTE
pe3yiaTaTd TpU pPa3IMYHU BIJIM Ha T[ONAJEHUE aBTopa MpaBU M3BOAM 32
IpyNUpPaAHOCTTa HA MOMAJCHUTA U BIUSHUETO HA PUKOIIETHOTO JIEHCTBHE.

Pe3ynraturte OT €KCIIEPUMEHTAIHOTO H3CIEIBAHE C JIMYHOTO Y4YacTUE Ha
aBTOpa IOKa3BaT, Y€ M3PaOOTEHHUTE KaHAIM Ha MNpepadOTEHUTE KYpPIIyMH OKa3Bat
BJIUSIHME HA CKOPOCTTAa Ha JBMXKEHUETO UM, U3MEPEHA Ha 25 MeTpa OT JyJHUs Cpes,
KaTO MPEJIOKEHUTE MOAENH 4 U 5 HaMaJIABaT B HA-roJIsiMa CTEIIEH CKOPOCTTA.

B rnaBa 4 ,,O6pabomka Ha pe3yimamume U OYeHKA AO0EK8AMHOCMMA HA
mooena‘‘. Pesynratute OT €KCIEpUMEHTa M YyCTaHOBEHaTa WHTEH3MBHOCT Ha
PHUKOIIIETUTE Ha KyplllyMa OT BOAHA Cpela MpHU pa3IMuHM bIJIM Ha Cpellla ¢ BOJHATA
MOBBPXHOCT /1aBaT OCHOBAHHUE HAa aBTOPA J1a CE U3BBPIIN CTATUCTUUECKO MOJAECITUPAHE
Ha Ipolieca Ha HaBJIM3aHEe Ha KyplllyMa BbB BOJIHA cpefa. M30paHuaT cTaTUCTUYECKH
MOJIeJl Ha Tpolleca Ha HaBIM3aHE Ha KypllymMa BbB BOJHA Cpela € aJeKBaTeH.
CratucTryecku ompeneneHaTa eMIHpUYHa 3aBHCHMOCT, OIKCBAlla Ipolieca Ha
HaBJIM3aHE BB BOJIHA Cpeja, CTPYKTYPHO € €Ha U ChIlla, KAKTO 3a CTaHAapTHH, TaKa
U 3a TpepadOTeHH KypIIyMH, KaTO pa3IMYUETO C€ Hu3pa3siBa B OIEHKHUTE Ha
KOe(UIIMEHTUTE HAa PETPECHOHHOTO YPABHEHHUE.

N30paHusT OT JOKTOpaHTa MOAXOJ] OCUTYpPsiBa MOCTUTAHETO HA TTOCTABEHUTE
npej Hay4YHHs TPy e U 3aJ1auu.

[TocTurHature pe3yiaTaTd B JUCEPTALMOHHUS TPYJ CE€ SABSBAT TEOPETUYHA
HOBOCT, JOMbJIHEHA C €KCIIEPUMEHTAJICH M (PAKTOJIOTHYECKH MaTepHall, OTBOPEHa 3a
JTOMBJIHUTETHU HW3CJICABAHUSI C MHTEPECHW IPOTHO3HU pe3yiaTaTtu. HampaBeHute
3aKJIIOUCHUS TTPABUWIIHO OOSICHSIBAT (pu3MUECcKaTa KapTUHA HA W3CJICIBAHUTE SIBIICHUS
U ca JIOTUYECKH 3aBbPILICHH, NOpagd KOETO MaTepualbT € JIOCTOBEPEH U
MpPETCHAUPAHUTE OT aBTOpa MPUHOCH CJIe/iBa J1a ObIaT MIPU3HATH.

3. XapakTepuCTHKA HA HAYYHHUTEe M HAYYHO-NPUJIOKHUTE NPUHOCH B

AMCEPTALMOHHUSA TPYA
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[IpuemaM mnpuHOCHTE B IJUCEPTALMOHHUSA TPYHA, KakTo ca (opmylupaHu B
aBTopedepara. B dacTtHOoCcT, MmO oOmIONpHEeTaTa TEPMHUHOJOTHS U CHITIACHO
JTUCEPTAllMOHHUA TPy U aBTopedepara, KaTo HeroBa ChIECTBEHA YaCT, MPUHOCHUTE
Ha aBTOpa MoraT Jia ce€ 000COO0ST IO CIACAHUS HAUYUH: HOBU MemoOU HA U3C/Ie0BaHe,
HOBU cXeMU HA U3ciedsane, Noay4asane Ha HO8U U NOMEbpOUmenHu Qaxkmu.

ABTOPBT Ha IUCEPTAITMOHHMSI TPY/I MPETEHANPA 32 CICTHUTE IPUHOCH:

3.1. Hay4HO-nIpHJI0KHU IPHHOCH

3.1.1. Jlopa3BuTa e TeopusTa 3a ONpeesHe Ha OaMCTUUECKUs KOehHUIIUEHT,
IpY HAJIMYUE Ha pauaIHi KaHAIU M0 0’KMBAJHATA YacT Ha KypIIyMa.

3.1.2. Jlopa3Buta e TeopusiTa 3a OINpPEACIIIHE YCKOPEHHETO Ha KypIIyMa IpH
HABJIM3aHE BBB BOJIHA Cpela C OTYUTAHE HA BIMAHHETO Ha OaJTUCTUYECKUS
KOE(UIIMEHT U BI'bJIBT Ha CPEIA C BOJHATA MOBBPXHOCT.

3.1.3. Pa3paboTeH € CTaTUCTUYECKH MOJIEN 3a H3CJeJBaHE M3MEHEHUETO Ha
YCKOPEHHETO Ha KypllyMa NpH HaBlIM3aHE BBHB BOJHA cCpela C OTYUTAHE HAa
BJIMSIHUETO Ha BI'bJIBT HA CPEIa C BOJAHATA MOBBPXHOCT.

3.1.4. Pa3paboTeHa e MeTOMKA 3a MOJMTOHHU W3MHUTBAHUS 33 W3CJICIBAaHE HA
BIUSIHUETO Ha (opmaTa Ha KypulymMa BBPXy TIpylNUpaHOCTTa Ha cTpendara,
M3MEHEHHETO Ha CKOPOCTTAa Ha KypIlymMa M PUKOIIETHOTO MY JCHCTBHE BBHB BOJIHA
cpena.

3.2. IIpnj105KHU NPUHOCH

3.2.1. EkciepuMeHTaTHO € YCTaHOBEHO, Y€ HAJIMYMETO Ha paJvdajHu KaHaJIu
M0 OKMBaJHATA YacT Ha KyplIyMa BOJM JI0 HaMasiBaHE HA PUKOIIETHOTO JIEHCTBUE
BBHB BOJIHA CpeJia.

3.2.2. Pa3paboteHa e mporeaypa 3a U3NUTBAHE HA PUKOUIETHOTO JEHCTBHE
BbB BOJIHA CpeJla, TPYNUPAHOCTTA Ha MOMAJCHUSATA U U3MEHEHUE Ha CKOPOCTTa BbB
BB3/IyIIHA Cpe/ia Ha KyplllyM Ha Ooenpunac ¢ HOMEHKIAaTypeH uHaekc 7,62x54 mm.

3.2.3. Cw3manenu ca (Qu3MUECKH MOJETM Ha KypiIyM Ha Ooempwurac c
HOMEHKJIaTypeH uHeKc 7,62x54 mm ¢ u3meHeHa (popma Ha OKMBaIHATA YacT, C 1eJ

HaMaJIsIBaHE Ha PUKOIIIETHOTO JCHCTBUE BHB BOJIHA Cpea.
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3.2.4. TlpoexktupaHo u U3PaOOTEHO € TEXHOJOTHMYHO OOOpyaABaHE 3a
OCHUTYpsIBaHE Ha €KCIIEPUMEHTAIHO U3NUTBAaHE U U3paboTBaHe HAa (PU3UUECKH MOCIN
Ha KypIIyMH Ha OOempumac ¢ HOMEHKIATypeH uHAeKkc 7,62x54 mm, ¢ u3MeHeHa
dbopMa Ha O)KMBATHATA YACT.

4. OueHka Ha HAYYHHUTE Pe3yJITaTH B U3CJe0oBaTecKkaTa pabora

B pesynrar oT pelieH3MpaHETO Ha JUCEPTAIMOHHUSA TPYJ MOTa Jia MOTBBP/S,
Ye aBTOPBHT 3aqBJIOOYEHO TO3HABA CHCTOSHUETO Ha mpoljemMa U TBOPUYECKU €
MIOJIXOTWJT TIPU Pa3pabOTBAHETO U peliaBaHeTo My. [0 ChIECTBO aBTOPHT CTPUKTHO
ce € MpuAbpXKajl KbM OCHOBHATa CXeMa Ha HAyYHOTO M3CIIEJIBaHE — IIEJ, XUIOTEe3a,
dbopMmynupaHe Ha 3aJadyuTe, OMHCaHUE Ha (YHKIIMOHAJIHUTE 3aBUCUMOCTH MEXIY
OCHOBHUTE MapaMeTpy U MPOBEPKa 32 aIEKBATHOCT Ha MOJIYYCHUTE PE3yITaTH.

OOeKkThT Ha WU3CIEABAHETO € KypIIyM Ha CTPEJIKOBH Ooempumnac ¢
HOMEHKJIaTypeH HuHaekc 7,62x54 mm. [IpeameThT Ha M3CIIEBAHETO € OICHKa Ha
BIUSHUETO HAa PaJMaliH KaHaIM, U3pabOTEeHU MO OKMBAJIHATA 4YacCT Ha KypIIyMa,
BHPXY PHUKOIIETHOTO My ACWCTBHE NMpH yJap BbB BoAHA cperna. B mpencrtaBeHara
paspaboTka u3cieBa BIMSHUETO HAa (hopMaTa Ha KypIllymMa BbpPXY PUKOIIETHOTO MY
JICHICTBHE TIPH Cpellia ¢ BOJHA CpPe/ia M MOBHUIIaBaHE HA aHTUPUKOIIETHOTO JCWCTBHE
Ha KypIllyMa Ha ChIIECTBYBaIlll Ooenpuriac

CTpPUKTHO OCBIIECTBEHUTE TOJXOAM 3a pEIIaBaHE Ha HAYYHOIPUIOKHUS
npobsieM M BB3MOXKHOCTTA 3a MPAKTHUECKOTO My MPHIIOKEHHE XapaKTepu3upar
JOKTOpaHTa KaTo J00pe OCBEJOMEH CHEIHAUCT, TBOPYECKH OICHSBAII
MOCTI)KEHMSITA U HUBOTO Ha pa3BUTHE B 00JacTTa Ha JUHAMUKaTa, OaluMCTUKATa, U
TOYHOCTTa Ha cTpesnbdata. ChIO ¥ KaTO HAy4YeH pabOTHUK, CriocoOeH n1a hopMmyaupa
U peliaBa HayYHOIPHIIOKHHU 3aa4H.

[Tpu pazpaboTBaHETO HA AWCEPTAIIMOHHUAT TPYA aBTOPHT € M3IMOJI3BAII: aHATIN3
U CHHTE3, CHCTEMEH TMOJXOJ, MaTeMaTH4YeCKO MOJeTHpaHe, H3MOI3BaHe Ha
o0IIoNpUeTH MPOTpaMHU TIPOJYKTH, JTAOOPATOPHH METOAN M METOIUKHU, METOIU U
CpencTBa 3a MOJUTOHHU OATMCTHYHU W3MUTBAHUA.

W3mom3BaHusT €3WK B AUCEPTAIMOHHUS TPYJA € TOUECH, SCEH M 0e3 M3JIUIIHU

00CTOSITEIICTBEHH MOACHCHUWA, MATCPUAIBT € JICCCH 3a OCMHUCIIAHC 1 BB3IIPHUCMAHC.
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5. OueHka Ha myOJIUKAIUUTE M0 TUCEPTANUATA U ABTOPCTBOTO

[To TemaTukata Ha AUCEPTALMOHHUS TPYJ AOKTOPAHTHT € MpEACTaBUIa OOIIO
TpU MyOJMKaIMK, ABE CAMOCTOSITEIHH, €/IHA B ChaBTOPCTBO. ENHA OT myOnukanuure
€ Ha aHMIMICKKM €3UK, BCHYKM Ca OT MEXIyHapoJHa HayyHa KOH(EpEeHIHUs B
beirapus, umar ISSN HoMmep.

6. JlutepaTtypHa 0cBeJOMEHOCT U KOMIIETEHTHOCT HA JJOKTOPAHTA

[Ipu paspaboTkaTa Ha JUCEPTAMOHHUSA TPYA AOKTOPAHTHT € u3moysBan 132
auTeparypHu u3touHuka. Ot Tax 69 ca Ha kupwidia, 63 ca Ha aHTJIUNCKU €3HK..
[IpenpaTkuTe KbM JIUTEPATYPHUTE U3TOYHUIIA B OCHOBHUS TEKCT Ha AUCEPTALUATA
ca KOPEKTHHU.

7. Ouenka Ha aBTopedepara

ABtopedeparbT € ¢ 00em or 51 crpaHMuM U € pa3pabOTEeH CBIVIACHO
u3ucKkBaHusTa. ChIIUAT OTpa3siBa OCHOBHHUTE MPOOJEMHU M IIbTUIIATA 32 TSIXHOTO
pemaBane, HaOeMsA3aHU B HAYAJIOTO HA JIUCEPTAMOHHUS Tpya. ABTopedeparsbT 1aBa
HeoOXoauMaTa TIpeACTaBa 3a HAYYHWTE U HAYYHO-TIPUJIIOKHHUTE TMPUHOCH B
JUCEepTALMATA.

8. Kpurnunu Oesie:xxku

Hanure ca Hsikou c1ab0CTH U PO CKHU:

8.1. Hsxom oT 3arnaBusita Ha OTICIHHUTE TMOATOYKH ca GOPMYTUPAHH
JIEKJIApaTUBHO KaTO 32 YYEOHHK, a HE KaTo 3a IUCEPTAUOHEH TPY.

8.2. Haxom Ba)XHM M3BOAM, KaTO TE3U B TJIaBa 2 MMAT BHUJ Ha KOHCTaTauu 0e3
KOMEHTAp /10 KaKBO JIOBEKJAT TE€3U PE3yITaTH.

8.3. Ilpu odopmsHETO Ha TUCEPTAIMOHHUS TPy, B JIMTEpaTypaTa aBTOPHT €
MPOMYCHAJ J1a MOCTaBH CTPAHUIIUTE HA TUTEPATYPHUTE U3TOUHUIIH.

[TocoyenuTe mpomycku He MOHWKAaBaT JOCTOMHCTBATAa Ha JUCEPTAIMOHHUST
TPYA U pe3yaTaTUTE, MOJTYyUYE€HU B HEr0 OTHOCHO BJIIMSHUETO Ha popmaTa Ha Kyplryma
BbPXY PUKOIIIETHOTO MY JCHCTBHUE.

9. JIuuHM BieYATJIEHUS 32 IOKTOPAHTA

[To3naBam unxk. JlazapaB OT KypCaHTCKUTE My TOAMHHU M CIy»0aTa My Karo

mian oduuep. Ilpe3 rogunute 3aemMaiiie peauila KOMaHIHU W aIMUHUCTPATUBHU
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JUTH)KHOCTH. TOM ce MpUCheInHM, KaTO YiIEH Ha aKaJIeMUYHUS ChCTaB Ha (pakyiTera
Ha 3HAYUTEITHO MO — 3psjia Bb3pacT. ChAECHKU MO MPEICTABEHMS 33 PELEH3Us TPy,
JOKTOpaHTa € MOCTUTHAJI MHOTO 3a KPaTKO BpeMe B Hay4yHaTa o0iact

10. 3akir0uenne

[IpeacTaBeHusAT 3a peLEH3UpAHE AUCEPTALMOHEH TPYJ IMpEACTaBIIsIBa
3a1pJ00YEH W 3aBBPIICH TPy BBPXY aKTyajlHa 3a Pa3BUTHETO HA JWHAMHMKATA U
OannCTUKAaTa TeMa, C MOCTUTHATH HWHTEPECHU HAYYHH W TMPUIOKHU HPUHOCU U
JI0OKa3Ba, 4€ JOKTOPAaHTHT MMa 3HAHUS, YMEHHUS M BBH3MOXKHOCTH Ja pa3paboTBa
BAJKHU BBIIPOCH OT TEOPUATA U MPAKTUKATA HA BHOPBKEHHUETO.

11. Onenka Ha qUCEPTANMOHHMS TPYI

[TonoxuTenHara OleHKAa MpPHU aHAIM3a HA JUCEPTALMOHHUS TPYI U JIMYHHS
IPUHOC Ha aBTOpA 3a MOCTUTHATUTE pEe3yiTaTH MM JaBa OCHOBAaHHUE [a HaIpaBs
3aKIIFOYEHUETO, Y€ MPEACTABEHUIT QUCEPTALMOHEH TPY I ,,M3ciieiBaHe HA BIUSHUETO
Ha opMaTa Ha KyplIyma BbPXY PUKOIIETHOTO MY JIEWCTBHE” HABJIHO ChOTBETCTBA
Ha M3MCKBAHUATA 332 HAYYHOIIPHIIOAKHO M3CJIEIBAHE 3a IUCEPTALMU 32 00pa30BaTEIHA
Y Hay4Ha cTeneH “/okrop”.

BbB Bpb3Ka ¢ TOBa Mpenopb4yBaM Ha YIEHOBETE Ha yBaxaeMoTo HayuHo xypu
na rnacyBar ¢ “JIA” 3a mnpucwkxkaaHe Ha wuHX. Pocen HeakxoB Jlazapos
oOpasoBarenHaTa U Hay4dHa crerneH “JlokTop” mo JAoKTopcka mporpama ,,JIluHamuka,
OanMcTHKa M yOpaBJIeHHE Ha MoJieTa Ha JieTarenHuTe anapath’’, B I[Ipodecnonanno
HampaBiaeHue 5.13. OO6mo wumxkeHepcTBo, OOnMacT Ha BHUCIIE 00pa3oBaHUE 5

»» | EXHUYECKHU HAyKH

rp. llymeHn, Peunensenr:

JIOLL. 1-p UHX. Anppent bormanos
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1. Relevance and significance of the developed scientific problem

In the dissertation work "Investigation of the influence of the bullet shape on
its ricochet action" is studied a current scientific problem - phenomena occurring in
ricochets in aquatic environment.

A goal has been set: to investigate the influence of the bullet shape on its
ricochet action in contact with aquatic environment and to increase the bullet
anti-ricochet action in existing ammunition, whose grouping should be within
the grouping norms of hits for the respective shooting system.

The topic of the dissertation fully corresponds to the main content of the paper.

The material presented for review is a comprehensive, in-depth study of the topic.

2. General characteristics and structure of the dissertation

The dissertation is developed in 4 chapters with a total volume of 164 pages:
main text 131 pages, appendices 33 pages, 35 figures, 30 tables. The literature
reference covers a total of 132 literary sources, of which 69 in Cyrillic and 63 in
Latin. The report includes the main sources | am familiar with, dealing with the
researched problem.

The dissertation contains the following chapters: Analysis of the factors
influencing the bullet ricochet action from water surface; Process modeling of
bullet penetration and movement with modified front part geometry in an aqueous
medium; Experimental study of the influence of the bullet shape on its ricochet action
when encountering an aquatic environment; Results processing and assessing the
model adequacy; Conclusion; Scientific and applied contributions; List of dissertation
publications, Literature and Appendices.

The emphasis of the dissertation is on the influence of the bullet shape on the
ricochet action on water surface.

In Chapter 1 ,,Analysis of the factors influencing the ricochet action of the

bullet from the water surface* An analysis of ricochets from various surfaces such as
concrete, sand and others was performed. The focus of the study is on ricochets from

water surface. The paper emphasizes the historical development of ammunitions
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with a cavitation core. The cavitating cores requirement is to have a stable movement
in air and water environment, as well as to pass steadily from one environment to
another. It is concluded that the existing cavitating ammunitions, which are designed
to fire at, from and in the water environment have deteriorated ballistic properties in
the air.

In_Chapter 2 Process modeling of bullet penetration and movement with

modified front part geometry in an aqueous environment and hydro ballistic
modeling of the processes in the aquatic environment was performed. The bullet
movement in two surroundings is considered by the doctoral student not only as a
period of movement in the air and a period of movement in water, but he also
researches the transition of penetrating from air into water. The factors influencing
the phenomena of water penetration of the bullet are analyzed. Based on the analysis,
a statistical modeling of a medium caliber bullet ricochet action for small weapons
upon encountering aquatic surroundings was performed. The selected statistical
model reflects the interaction between the random studied variables, as it is not
possible to eliminate external factors influencing the process.

In Chapter 3 “Experimental study of the influence of the bullet shape on its

ricochet action when encountering an aquatic environment” was performed in order
to to check the operation of 7.62x54 mm cartridges after changing the shape of their
bullet so that its ricochet action is reduced. The test controls the number of bullets
ricocheted off the water surface at different angles of incidence to the horizontal
surface. The author has precisely determined the conditions under which the
experiment is conducted. To conduct the experiment, five models of bullets were
made from a 7.62X54 cartridge with radial grooves located at certain distances from
the top of the bullet. The results of the experiment are described in the Protocol of
conducted field tests. Based on the results obtained at different angles of impact, the
author draws conclusions about the grouping of hits and the impact of ricochet action.

The results of the experimental study with the personal participation of the

author show that the manufactured channels of the processed bullets affect their
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movement speed, measured 25 meters from the muzzle, as the proposed model 4 and
model 5 reduce the speed the most.

In Chapter 4 “Results processing and assessing the adequacy of the model.

The results of the experiment and the established intensity of the bullet ricochets
from the aquatic environment at different angles of contact with the water surface
give the author reason to perform statistical modeling of the penetrating process of
the bullet into the aquatic environment. The selected statistical model of the process
of the bullet entering the aquatic environment is adequate. The statistically
determined empirical dependence describing the penetrating process into aquatic
environment is structurally the same for both standard and processed bullets, as the
difference is expressed in the estimates of the coefficients in the regression equation.

The approach chosen by the postgraduate student ensures the achievement of
the goals and tasks of the scientific work.

The achieved results in the dissertation are a theoretical novelty, supplemented
with experimental and factual material, open for additional research with interesting
prognostic results. The conclusions correctly explain the physical picture of the
studied phenomena and are logically complete, therefore the material is reliable and
the contributions claimed by the author should be recognized.

3. Characteristics of the scientific and scientifically-applied contributions
in the dissertation

| accept the contributions of the dissertation, as formulated in the abstract. In
particular, according to the generally accepted terminology and according to the
dissertation and the author's abstract, as its essential part, the author's contributions
can be distinguished in the following way: new research methods, new research
schemes, obtaining new and confirmatory facts.

The author of the dissertation claims the following contributions:

3.1. Scientific and applied contributions

3.1.1. The theory for determining the ballistic coefficient in the presence of

radial channels along the ogive part of the bullet has been further developed.
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3.1.2. The theory for determining the bullet acceleration when entering an
aquatic environment has been further developed, taking into consideration the
influence of the ballistic coefficient and the angle of contact with the water surface.

3.1.3. A statistical model has been developed to study the change in the bullet
acceleration when entering an aquatic environment, taking into consideration the
influence of the angle of contact with the water surface.

3.1.4. A method for field tests has been developed to study the influence of the
bullet on the grouping of shooting, the change in the speed of the bullet and its
ricochet action in the aquatic environment.

3.2. Applied contributions

3.2.1. It has been experimentally proved that the presence of radial channels
along the ogive part of the bullet leads to a reduction in the ricochet action in aquatic
environment.

3.2.2. A procedure has been developed to test the ricochet action in aquatic
environment, the grouping of hits and the change of speed in the air of an
ammunition bullet with a nomenclature index of 7.62x54 mm.

3.2.3. Physical models of ammunition bullets with nomenclature index
7.62x54 mm with modified shape of the ogive part have been created in order to
reduce the ricochet action in aquatic environment.

3.2.4. Technological equipment has been designed and manufactured to
provide experimental testing and production of physical models of ammunition
bullets with nomenclature index 7.62x54 mm, with modified shape of the ogive part.

4. Evaluation of scientific results in the research work

As a result of the review of the dissertation I can confirm that the author has a
deep knowledge of the problem and has been creative in developing and solving ithas
developed and solved it in his own way. Essentially, the author strictly adhered to the
basic scheme of scientific research - goal, hypothesis, formulation of tasks,
description of the functional relationships between the main parameters and

verification of the results adequacy.
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The object of the study is a bullet of small arms ammunition with a
nomenclature index of 7.62x54 mm. The subject of the study is to assess the impact
of radial channels made on the ogive part of the bullet, on its ricochet action when
hitting aquatic environment. In the presented work the postgraduate student studies
the influence of the bullet shape on its ricochet action when encountering an aquatic
environment. He also studies the increasing anti-ricochet action of the bullet of
existing ammunition.

All the implemented approaches to solving the scientific problem and the
possibilities of its practical application characterize the postgraduate student as a
well-informed specialist, creatively assessing the achievements and development in
the field of dynamics, ballistics, and shooting accuracy. Also as a researcher he is
able to formulate and solve scientifically applied problems.

In developing the dissertation the author has used: analysis and synthesis,
systematic approach, mathematical modeling, use of generally accepted software
products, laboratory methods and methodologies, methods and tools for field ballistic
tests.

The language used in the dissertation is accurate, clear and without
unnecessary circumstantial explanations, the material is easy to understand and
comprehend.

5. Evaluation of dissertation and authorship publications

The postgraduate student has presented a total of three publications on the
topic of the dissertation, two of which are independent and one is co-authored. One of
the publications is in English, all of them are presented at international scientific
conferences in Bulgaria. They have ISSN numbers.

6. Literary awareness and competence of the postgraduate student

The postgraduate student used 132 literature sources in the development of the
dissertation. Sixty nine of them are in Cyrillic, sixty three - are in English. The
references to the literary sources in the main text of the dissertation are correct.

7. Evaluation of the abstract
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The abstract has a volume of fifty one pages and was developed in accordance
with the requirements. It reflects the main problems and the ways to solve them,
identified at the beginning of the dissertation. The abstract gives the necessary idea of
the dissertation scientific and scientific-applied contributions.

8. Critical remarks

There are some weaknesses and gaps:

8.1. Some of the titles of the individual sub-items are formulated declaratively
as for a textbook and not as for a dissertation.

8.2. Some important conclusions, such as those in Chapter 2, look like
inferences without any comments on what these results lead to.

8.3. In formulating the dissertation, the author has forgotten to put the pages of
the literary sources in the references.

These omissions do not diminish the quality of the dissertation nor do they the
obtained results, regarding the influence of the bullet shape on its ricochet action..

9. Personal impressions of the postgraduate student

| have known Eng. Lazarov for a long period of time - since his cadet years and
his service as a young officer. Over the years, he occupied a number of command and
administrative positions. He joined the academic staff of the faculty at a much more
mature age. Judging by the work submitted for review, the postgraduate student has
achieved a lot in the scientific field for a very short period of time..

10. Conclusion

The dissertation presented for review is an in-depth and completed work on a
topic relevant to the development of dynamics and ballistics with interesting
scientific and applied contributions. It proves that the postgraduate student has
knowledge, skills and abilities to research and jdevelop important issues in the theory
and practice of armaments.

11. Evaluation of the dissertation

The positive assessment in the analysis of the dissertation and the personal
contributions of the author to the achieved results gives me reason to conclude that

the presented dissertation "Study of the influence of bullet shape on its ricochet
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action" fully meets the requirements for scientifically applied research of
dissertations for acquiring educational and scientific degree "Doctor".

In this regard, | recommend that the members of the respected Scientific Jury
vote "YES" for the award of Eng. Rosen Nedkov Lazarov educational and scientific
degree "Doctor" in the doctoral program "Dynamics, Ballistics and Flight
Management of Aircraft”, in Professional direction 5.13. General Engineering, Field

of Higher Education 5 "Technical Sciences"

Shumen, Reviewer:

Assoc. Prof. PhD. ........................ Andrey Bogdanov
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